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Page  One,  Nineteen  Fifteen 

"  Do  thy  little  wpU,  and    for  ttiy  ••omfort  knou- 
(iroat   iiiun  cnn   do  their  ((niiiCKt  work  no  ticttKr  tbaii  jin.t  no.' 


.\'  spite  of  a.ssertions  Xtt  the  contrary,  there  will 
never  come  a  time  wheii  New  Year  resolutions 
are  out  of  date.  We  may  recall  our  own  failures, 
and  smile  at  the  recollection  of  others  who  have 
"turned  over  a  new  leaf,"  but  we  cannot  get  away 
from  the  fact  that  we  all  have  to  face  this  problem  of 
the  new  leaf,  willy-nilly.  We  may  indite  a  record  of 
inefficiency  this  year  similar  to  that  of  last — but  indite 
something,  and  on  a  fresh  page,  we  must.  And  so  it 
is  that  in  directing  our  readers'  attention  to  the  fact 
that  this  is  our  New  Year's  issue,  we  turn  over  a  new 
leaf — page  1  of  1915, — and  cast  about  for  better  things. 

In  presenting  this  number,  we  extend  the  heartiest 
greetings  of  the  Season,  thank  our  readers  for  their 
ready  co-operation  in  the  past,  bespeak  their  interest 
in  the  future,  and  wish  them  all  prosperity  in  1915. 

Duiing  the  coming  year  it  will  be  the  aim  of  the 
publishers  to  continue  an  active  policy  in  the  best 
interests  of  the  progressive  community  they  serve, 
striving  to  present  timely  and  accurate  information 
of  all  happenings  in  the  constructional  world,  con- 
centrating upon  engineering  features  and  enlarging 
upon  those  details  which  make  for  more  efficient  work 
and  facilitate  its  execution.  Improvement  is  always 
possible,  and  what  little  we  have  accomplished  in  the 
past  is  but  an  incentive  to  greater  attainment.  Dur- 
ing Nineteen  Fifteen  we  shall  set  a  higher  standard 
of  service  and  endeavor  to  maintain  it.  In  all  of  which 
we  bespeak  the  co-operation  of  the  reader  (sine  qua 
non). 

We  set  forth  no  lofty  ideals.  We  reach  out  to  no 
unseen  goal.  Our  prospective  attainments  are  well 
within  the  range  of  normal  vision.  We  are  content  to 
look  forward  to  "doing  our  little  well," — and,  if  pos- 
sible, a  little  better.  ^  C  ^ 
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The  War  and  Its  Bearings  on  Gonstructional 
Development 

kLSEWHERE  in  this  issue  wc  give  an  abstract 
of  the  introductory  portion  of  the  Presiden- 
tial Address  delivered  recently  in  London, 
England,  before  the  Society  of  Architects,  by 
Mr.  E.  C.  P.  Monson.  The  article  cannot  fail  to  be 
found  of  interest,  in  that  it  discloses  the  same  con- 
structive purpose  that  we  have  been  endeavoring  to 
foster  in  this  country  since  the  outbreak  of  the  war. 

As  between  the  situation  existing  in  Canada  and 
that  in  the  Old  Country  there  are  several  material 
differences  which  the  reader  will  not  fail  to  note ;  and, 
on  the  other  hand,  there  are  a  number  of  things  in  com- 
mon. Mr.  Monson  refers  to  increased  prices  and  to 
difficulty  in  obtaining  building  material.  In  this  mis- 
fortune Canada,  happily,  has  not  shared.  We  may  con- 
gratulate ourselves  upon  the  fact  that  at  the  present 
moment  large  supplies  of  all  kinds  of  material  are 
available  at  the  most  favorable  prices  that  have  ob- 
tained in  years. 

The  Canadian  contractor  who  thought  that  he  had 
nothing  to  be  thankful  for  will  do  well  to  read  Mr. 
Monson's  further  observations  in  this  regard.  Let  him 
ponder  over  the  suggestion  that  in  England  His 
Majesty's  Government  may  have  to  "step  in  and  fix 
a  niaxinium  price  for  the  respective  materials" — in  or- 
der, we  are  told,  "to  prevent  grasping  merchants  and 
importers  from  making  an  inordinate  profit  and  crip- 
pling the  industry  of  the  country."    Contrast  such  a 
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state  of ■  affairsl  >vjth  the  conditions  existing  in  Canada 

to-day !  t  i      i 

The  Chancellor  of  the  Exchequer,  one  Lloyd 
George,  is  reminded  of  his  promise  to  provide  £4,- 
000,000  for  housing  schemes.  This  reminds  us,  in 
turn,  that  our  own  Authorities  have  plenty  of  oppor- 
tunity to  open  up  spheres  of  activity  for  engineers,  ar- 
chitects and  contractors.  Why  not  an  insistent  de- 
mand for  Government  undertakings  in  Canada? 

A  constructive  suggestion  by  Mr.  Monson  is  that 
of  a  Round  Table  Conference  of  all  connected  with  the 
constructional  industry.  If  in  England,  why  not  in 
Canada  ?  What  special  efiforts  have  been  put  forth  by 
our  architectural,  engineering  and  building  societies 
since  the  outbreak  of  the  war?  Out  of  such  a  con- 
ference there  might  well  arise  a  coalition  board  which 
should  not  be  dissolved  upon  the  transaction  of  its 
emergency  busin€ss,  but  continued  in  a  career  of  con- 


/ 
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stantly  increasing  usefiilness  in  co-operative  delibera- 
tion. .    . 

Mr.  Monson  looks  to  the  war  to  bring  about  rigid 
economy  in  construction  and  a  reorganization  of  build- 
ing methods,  as  well  as  a  standardization  of  materials. 
These  are  developments  which  are  hardly  anticipated 
here  in  Canada,  although  the  governing  principles  are 

sound. 

Lastly,  we  may  thank  a  kind  Providence  that  we 
do  not  have  to  regard  as  "a  serious  question"  the  re- 
sponsibility of  providing  against  possible  damage  and 
destruction  by  the  enemy. 

Taking  all  in  all,  the  reader  cannot  fail  to  conclude, 
after  reading  Mr.  Monson's  interesting  address,  that 
Canada  has  the  better  of  the  deal.  Let  us  not  forget, 
then,  that  much  is  required  of  him  to  whom  much  is 
given.  According  to  the  measure  of  our  opportunity 
must  be  the  extent  of  our  performance. 


Workmen's  Compensation  in  Ontario 

A    Discussion    of    the    New  Act    Now    In    Force 
With  a  Constructive  Criticism  of   Its  Shortcomings 


THE  coming  into  operation  on  January  1st  of  the 
Ontario  Workmen's  Compensation  Act  sug- 
gests the  discussion  of  a  few  aspects  of  the 
measure  as  aflfecting  the  interests  represented 
by  the  Contract  Record  and  Engineering  Review. 

It  is  of  the  greatest  importance  that  the  Act  be 
thoroughly  understood  as  regards  its  application  to 
the  constructional  and  manufacturing  interests,  for  it 
is  only  by  this  means  that  an  adequate  grasp  of  its 
obvious  imperfections  can  be  obtained.  The  new  sys- 
,  tern  is  in  substitution  for  the  common  law  liability. 
E?npl4)}ers  covered  by  the  Workmen's  Compensation 
^  /  v^qT  are  i\o  longer  subject  to  legal  action  at  the  in- 
stance of  injured  workmen.  Instead  the  workman 
looks  to  a  Provincial  Insurance  Fund  for  his  compen- 
sation. This  fund  is  raised  by  assessments  upon  the 
various  employers  in  the  province.  Employers  are 
grouped  in  classes  corresponding  generally  with  cer- 
tain allied  lines  of  industry,  and  which  group  fund  is 
intended  to  cover  accidents  which  may  occur  to  in- 
jured workmen  identified  with  that  group.  The  rates 
for  a  group,  therefore,  will  fluctuate  in  proportion  to 
the  number  of  accidents. 

The  Act  provides  that  compensation  for  injury 
must  be  paid  to  an  employee  regardless  of  considera- 
tions of  negligence.  The  amount  of  compensation  to 
he  paid  is  to  be  determined  with  reference  to  the  earn- 
ings of  the  workman  serving  under  the  employer  by 
whom  the  compensation  is  payable,  and  is  to  be  based 
upon  percentages  fixed  by  the  Act,  and  in  any  case 
not  to  exceed  fifty-five  per  cent,  of  the  average  monthly 
earnings  of  the  workman.  The  amount  is  to  be  adjust- 
ed by  a  Government-appointed  Commission,  the  fund 
being  raised  on  the  collective  liability  basis  by  means  of 
a  tax  upon  employers  arranged  in  groups  in  accord- 
ance with  the  estimated  hazard  associated  with  the 
respective  industries,— this  payment  to  be  continued 
during  the  period  of  disability,  and,  if  necessary,  for 
life.  In  case  of  death,  certain  fixed  monthl-  payments 
are  to  be  made  to  the  widow  during  her  life,  or  to 
other  dependants  for  varying  periods. 

It  cannot  be  denied  that  the  Act,  in  regard  to 
some  of  these  provisions,  is  about  as  drastic  a  piece 
of  legislation  as  it  is  possible  to  conceive.    One  of  the 


most  important  of  the  many  phases  of  the  complexity 
of  premium  assessment  is  the  question  of  a  proper  act- 
uarial basis  for  computing  premium  rates.  There  are 
two  plans  of  rating :  one  which  may  be  called  the  cap- 
italized plan  of  charging  against  the  year's  premium 
a  sum  sufficient  to  provide  for  future  payments  of 
compensation  for  all  accidents  of  the  year ;  the  other, 
which  may  be  called  the  current  cost  plan  of  merely 
levying  each  year  the  amount  necessary  to  pay  the 
year's  compensation.  An  examination  of  the  Act  fore- 
casts possible  difficulties  in  the  application  of  the  as- 
sessment plan  to  the  building  trades.  It  is  difficult 
to  see  how  an  industry  subject  to  such  fluctuations  as 
the  building  trade  can  be  worked  out  on  a  satisfactory 
assessment  insurance  basis.  The  building  trade,  by 
its  very  nature,  is  spasmodic  and  irregular.  One  week 
fifty  carpenters  may  be  rushing  through  a  contract  for 
a  builder ;  the  next  week  this  number  may  be  reduced 
to  five.  For  eight  months  of  the  year  bricklayers  may 
be  actively  employed ;  for  the  remaining  four  months 
their  work  may  be  substantially  curtailed.  Their  em- 
ployer, however,  would  wait  until  the  end  of  the 
year  before  paying  his  assessment,  if  in  the  meantime 
his  premium  had  not  been  collected  by  a  government 
auditor.  Such  a  haphazard  method  of  levying  is  in- 
compatible with   insurance   principles. 

Then,  it  may  be  asked,  what  about  the  contractor 
who  takes  one  or  two  contracts,  after  which  he  leaves 
the  business?  How  about  the  New  York  contractor, 
for  instance,  who  contracts  to  install  machinery  in  an 
Ontario  factory  and,  having  completed  the  work,  leaves 
the  country  before  the  assessment  day  arrives?  Are 
Ontario  contractors  to  bear  the  burden  of  accidents 
which  may  occur  to  workers  in  the  employment  of  such 
contractors,  or  of  other  builders  who  evade  the  gov- 
ernment assessors?  Our  reading  of  the  measure  as 
it  applies  to  the  building  trades  would  appear  to  con- 
firm the  supposition. 

Apart  altogether  from  these  inconsistencies,  the 
average  man  in  present-day  business  is  anxious  to 
know  what  his  liabilities  are,  so  that  he  may  govern 
himself  accordingly.  A  builder  tendering  for  a  con- 
tract takes  into  consideration  the  cost  of  insurance 
against  these  liabilities,  or  estimates  on  a  comfortable 
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profit  margin  in  order  to  provide  for  possible  liabili- 
ties. An  assessment  basis  of  insuring  against  indus- 
trial accidents  would  preclude  the  estimating  of  these 
liabilities,  since  it  would  depend  upon  several  factors, 
a  few  of  which  we  have  indicated.  The  premium  basis, 
on  the  other  hand,  is  both  simple  and  certain.  A 
master  builder  pays  his  premiums  according  to  the 
amount  and  character  of  the  tender  before  commenc- 
ing his  undertaking.  His  liability  then  is  at  an  end. 
But  to  compel  him  to  wait  for  an  assessment,  and 
possibly  to  bear  the  burdens  of  defaulting  employers, 
appears  to  us  to  be  most  unjust.  This,  however,  is 
but  one  of  the  many  imperfections  of  the  Act  as  it 
ajjplies  to  the  constructional  interests. 

Another  point  worth  noting  is  the  fact  that  there 
is  no  adequate  provision  for  the  sub-contractor.  For 
example :  who  is  to  be  responsible  for  an  accident 
which  occurs,  let  us  say,  to  a  master-painter's  assistant 
engaged  in  painting  a  house?  Is  it  the  master  builder, 
the  contractor  who  is  building  the  house,  the  owner 
for  wliom  the  house  is  being  built,  or  any  two  or  all 
three  of  them?  This,  we  presume,  will  be  a  knotty 
point  for  the  Compensation  Board  to  adjust.  Assum- 
ing, for  the  sake  of  argument,  that  liability  in  a  case 
of  this  kind  should  fall  upon  the  contractor,  it  would 
then  be  necessary  for  the  contractor  to  examine  the 
wages,  etc.,  of  all  the  workmen  emjjloyed  by  the  sub- 
contractors, to  submit  a  complete  list  of  all  the  work- 
men which  he  himself  as  contractor  had  hired  in  the 
course  of  the  year, — a  task  the  difficulty  of  which  can 
be  readily  imagined.  But  to  add  to  this  list  the  multi- 
tude of  workmen  employed  by  sub-contractors  would, 
we  think,  be  sufficient  to  drive  many  contractors  out 
of  business.  If,  on  the  other  hand,  liability  were  fixed 
on  the  sub-contractor  himself,  the  difficulty  of  obtain- 
ing complete  returns  would  be  increased  owing  to  the 
l^l-obleni  of  the  small  contractor.  It  seems  to  us  that 
the  only  way  out  of  the  difficulty  would  be  to  place 
the  building  trades  on  a  premium  instead  of  an  assess- 
ment basis. 

A  good  deal  of  dissatisfaction  has  been  expressed 
owing  to  the  rates  which  have  been  assessed  upon 
employers  by  the  Workmen's  Compensation  Board. 
In  many  cases  these  rates  arc  excessive.  In  inaugu- 
rating a  system  which  imposes  such  an  enormous  bur- 
den o\\  the  industrial  community,  the  Board  might 
well  have  started  with  a  much  lower  schedule  of  rates, 
and  assessed  again  later  in  the  year,  if  the  conditions 
of  the  group  insurance  funds  warranted  such  a  step. 
In  the  State  of  Washington  the  Insurance  Commis- 
sion makes  assessments  monthly,  or,  at  the  longest, 
quarterly.  A  similar  plan  has  been  advocated  and  re- 
commended for  the  Province  of  Ontario.  In  certain 
groups  of  employment,  of  course,  the  uniformity  of 
the  system  would  require  to  be  de])arted  from.  In 
the  contracting  end,  and  especially  in  the  case  of  the 
small  contractor,  it  may  be  found  necessary  to  secure 
a  lump  sum  by  way  of  security  before  the  contract 
is  undertaken.     The  reasons  for  this  are  obvious. 

Classification  as  it  afl'ects  the  constructional  and 
engineering  interests  has  an  important  bearing  on  the 
general  ciuestion  of  Insurance  under  the  Act.  Wc  un- 
derstand that  the  rates  fixed  by  the  Board  in  the  ap- 
pended classes  are  as  follows : — 

Class  32. — Steel  building  and  bridge  construction ; 
installation  of  elevators,  fire-escapes,  boilers,  engines 
or  heavy  machinery,  $2.50  on  the  $100  payroll.  Class 
33. — Brick-laying,  mason  work,  stone-setting,  concrete 
work,  plastering;  and  manufacture  of  concrete  blocks, 
$2.50.  Class  35' — Painting,  decorating  and  renovating ; 
sheet  metal  work  and  roofing,  $2.00.  Class  36. — Plumb- 


ing, sanitary  or  heating  engineering,  etc.,  $1.50.  Class 
37. — Sewer  construction,  tunnelling,  shaft-sinking  and 
well-digging,  excavation  work  for  cellars,  foundations, 
canals,  $3.50  to  $6.00.  Class  38. — Construction,  instal- 
lation or  operation  of  telegraph  or  telephone  lines, 
$2.50.  There  is  provision  in  the  Act  for  differential 
rating  in  each  class,  but  with  the  exception  of  Class 
37  the  Board  has  practically  decided  to  adopt  uniform 
rates  for  the  other  classes  for  the  first  year. 

It  is  only  fair  to  point  out  that  the  Act  is  on  an 
entirely  different  basis  from  that  of  the  old  Employer's 
Liability  law,  under  which  employeis  simply  insured 
with  insurance  companies  against  legal  liability.  Un- 
der the  present  Act  workmen  are  automatically  com- 
pensated out  of  a  Provincial  insurance  fund,  receiv- 
ing a  substantial  scale  of  compensation,  practically  ir- 
respective of  all  negligence  on  their  part.  In  connec- 
tion with  this  subject  it  is  interesting  to  note  that  the 
building  contractors  of  Ontario  have  already  taken 
steps  to  organize  for  the  purpose  of  encouraging  the 
prevention  of  accidents.  A  similar  movement  has 
been  started  in  connection  with  other  important  lines 
of  industry,  several  of  which  have  secured  charters 
with  this  end  in  view. 

It  is  to  be  hoped  that  the  actual  operation  of  the 
Act  will  disclose  its  many  shortcomings,  and  that  in 
the  n^ar  future  amendments  will  be  effected  so  that 
employers  engaged  in  constructional  activities  may  es- 
cape with  a  minimum  of  injustice. 


"We  have  at  least  to  thank  the  war  ....  for  giving 
us  the  unique  spectacle  of  representatives  of  all  sec- 
tions of  the  profession  working  together  for  the  com- 
mon good." — Mr.  E.  C.  P.  Monson  in  his  Presidential 
Address  before  the  Society  of  Architects  (London, 
Eng.),  abstracted  elsewhere  in  this  issue. 


A  French  engineer,  M.  Mahl,  has  recently  submit- 
ted to  the  Minister  for  Public  Works  in  France  a 
scheme  for  a  suspended  mono  railway  on  which,  it  is 
claimed,  speeds  of  150  miles  an  hour  or  so  may  be 
attained  with  safety.  The  track,  either  single  or  dou- 
ble, is  to  be  carried  20  ft.  to  25  ft.  above  the  ground 
by  catenary  suspension.  The  train  will  be  composed  of 
small  sections  freely  articulated,  and  will  easily  take 
curves  of  1  kilometre  radius  and  gradients  of  1  in  20. 
It  will  be  propelled,  of  course,  by  electricity.  Each 
section  of  the  train  will  be  suspended  from  two  wheel.-* 
placed  about  1  metre  apart.  The  seats  will  be  placed 
longitudinally,  and  there  will  be  but  a  single  row  of 
them. 


Business  is  improving  rapidly  with  the  Dominion 
Iron  &  Steel  Company,  according  to  a  report  received 
from  Sydney,  C.B.  The  company's  normal  force  is 
3,200  employees,  of  whom  2,600  are  now  on  the  pay- 
roll. Quite  recently  the  firm  obtained  a  good-sized 
order  ftir  rails  from  Ireland.  This  necessitated  start- 
ing a  third  blast  fumaec.  The  general  situation  at  the 
plant  is  far  better  than  was  anticipated  when  the  clos- 
ing down  took  place  in  the  latter  part  of  Augxist  and 
over  two  thousand  men  lost  their  employment.  It  is 
held  beyond  doubt  that  the  European  demand  for  steel 
products  will  increase  in  volume  from  month  to  month. 
If  the  war  continues  during  the  year,  the  latter  part 
of  1915  will  find  the  capacity  of  American  steel  con- 
cerns taxed  more  heavily  than  ever  before  in  their 
history. 
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The  War  and  Its  Bearing  on  Construction 

in  the  Old  Land 


[Extract  from  the  Presidential  Address  of  Mr.  E.  C.  P.  M 

THE  state  of  war  in  which  we  are  to-day  came 
so  suddenly  that  although  it  found  the  State 
from  a  military  point  of  view  fully  prepared 
and  able  to  deal  effectively  with  the  situa- 
tion, the  same  can  hardly  be  said  in  regard  to  matters 
affecting  every-day  life  in  which  the  different  sections 
of  the  community  are  individually  concerned  in  car- 
rying on  their  profession  or  business. 

Is  it  possible  that  we  may  have  become  too  en- 
grossed in  our  welfare  as  individuals  and  that  this 
war  may  provide  an  opportunity  of  getting  as  it  were 
outside  ourselves,  and  consequently  obtaining  a  better 
perspective  view  of  things  as  they  really  are,  and  of 
restoring  that  sense  of  their  proper  proportion  as 
seen  from  a  different  and  more  independent  stand- 
point? 

The  building  industry,  with  which  the  architectural 
profession  is  so  closely  allied,  is  one  of  the  first  to 
feel  the  pinch.  The  state  of  the  money  market,  the 
increase  in  prices,  the  difficulty  of  obtaining  material, 
and  many  other  questions  arising,  naturally  affect  the 
building  owner,  and  through  him  the  architect  and 
the  contractor,  and  it  can  only  be  by  the  most  careful 
thought  and  nursing  that  contracts  now  running  can 
be  brought  to  a  successful  issue.  Unfortunately  the 
prices  at  which  jobs  have  recently  been  tendered  for, 
have  been  so  "cut"  that  any  little  unforeseen  extra,  to 
say  nothing  of  large  ones  which  naturally  makes  the 
matter  worse,  must  rapidly  eat  up  the  profits  and  tend 
to  turn  what  might  have  been  a  margin  on  the  right 
side  into  a  bad  loss.  Any  loss  in  this  direction  must 
naturally  fall  upon  the  builder  and  be  a  matter  of  most 
serious  consideration  to  him,  and  often  cause  him  some 
uneasiness.  All  this  coming  as  it  does  so  soon  after 
the  disastrous  strike  or  lock-out  in  London,  and  the 
sectional  strikes  in  many  provincial  centres,  only  em- 
phasizes the  trouble  and  adds  "insult  to  injury." 

Personally  I  have  had  no  trouble  with  contracts 
which  were  in  hand  when  the  war  started,  and  builders 
are  doing  their  best  to  get  on  with  them — and  I  do 
not  anticipate  any  extras — but,  I  think  it  is  only  fair, 
if  the  job  is  genuinely  proceeded  with,  that  an  exten- 
sion of  time  should  be  allowed  to  the  contractor  and 
that  the  penalty  clauses  should  not  be  too  strictly  ad- 
hered to,  because  of  the  great  difficulty  which  is  being 
experienced  in  obtaining  some  kinds  of  materials. 

In  the  case  of  one  large  contract  for  which  the  ten- 
der was  accepted  before  the  war,  but  which  the  con- 
tractor would  not  proceed  with  owing  to  the  causes 
mentioned  above,  the  matter  was  settled  and  the  con- 
tract signed  upon  my  clients  agreeing  to  pay  an  addi- 
tional .sum  to  cover  the  extra  cost  of  materials  attri- 
butable to  the  war  used  upon  the  work,  over  and  above 
the  prices  prevailing  at  the  date  of  the  tender.  Such 
extra  sum  in  total  is  not  to  exceed  five  per  cent,  of 
the  total  cost  of  the  job  and  is  to  be  the  subject  mat- 
ter of  a  separate  certificate  at  the  completion  of  the 
contract,  upon  ocular  proof  being  demonstrated  to  me 
that  the  extra  prices  have  been  actually  disbursed. 

In  small  jobs  I  have  not  found  that  prices  have 
been  so  materially  affected  as  to  make  the  carrying 
out  of  the  work  impossible  or  unremunerative.  In  many 
cases  I  am  only  too  sorry  to  say  (for  unfortunately  I 
sometimes  have  been  guilty  of  it  myself)  when  mak- 
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ing  out  the  preliminary  estimates  of  the  cost  of  the 
works  to  submit  to  one's  client,  sufficient  notice  has 
not  been  taken  of  the  increasing  stringency  of  Build- 
ing Acts  and  By-Laws,  and  of  the  enormous  advances 
in  the  price  of  labor  and  the  cost  of  material,  which, 
taken  with  the  rise  of  insurance  premiums  for  em- 
ployers' liability,  unemploymeit,  health,  and  such  bur- 
dens, all  however  very  useful  and  necessary  in  their 
way,  have  in  the  last  twenty  years  or  so,  in  my  opin- 
ipn,  raised  the  price  of  building  work  some  forty  per 
cent.,  and  even  in  the  last  few  years  by  as  much  as 
15  to  20  per  cent.  Consequently  the  client  has  been 
given  a  false  impression  of  what  he  would  be  called 
upon  to  pay,  and  been  dissatisfied  when  the  tenders 
arrived. 

I  think  in  a  few  months'  time  when  timber  ports 
are  fully  open  again  and  either  the  old  or  new  markets 
are  available  for  the  purchase  of  materials  which  have 
inordinately  increased  in  price,  that  no  difficulty  will 
be  experienced  in  building  works,  for  already  the  cost 
of  some  materials  which  rapidly  went  tjp  has  dropped 
considerably. 

Should,  however,  such  optimism  not  be  realized 
then  it  will  surely  be  time  for  H.  M.  Government  to 
step  in  and  fix  a  maximum  price  for  the  respective 
materials  (as  has  been  done  with  success  in  the  case 
of  food),  so  as  to  prevent  grasping  merchants  and  im- 
])orters  from  making  an  inordinate  profit  and  crippling 
the  industry  of  the  country,  thereby  causing  serious 
unemployment  to  the  detriment  of  the  community  at 
large. 

What  is  our  good  friend  the  Chancellor  of  the  Ex- 
chequer, the  Rt.  Hon.  D,  Lloyd  George  doing?  He 
very  generously  promised  a  sum  of  four  million  pounds 
to  be  spent  at  once  in  housing  schemes.  This  could 
now  be  readily  applied  and  would  be  an  enormous 
help  not  only  to  the  architects,  who  by  the  bye  would 
only  receive  a  very  small  part  of  it,  but  also  to  the 
workers  in  the  building  and  allied  trades.  Moreover, 
it  would  supply  that  much  needed  provision  of  hous- 
ing which  is  so  abundantly  required  and  which  is  so 
anxiously  being  begged  for  in  all  parts  of  the  land. 
I  recently  saw  a  notice  that  housing  schemes  were  to 
be  sparingly  prepared,  but  I  cannot  think  that  the 
promised  sum  has  yet  been  earmarked  or  spent,  and 
to  my  mind  the  sooner  a  start  is  made  with  it  the  bet- 
ter. Unfortunately  the  rate  of  interest  charged  by  the 
Public  Works  Loan  Commissioners  has  been  raised 
from  3>4  to  4  per  cent.,  which,  of  course,  will  make  a 
lot  of  difference  in  the  preparation  of  housing  schemes, 
and  I  am  afraid  in  some  cases  will  cause  the  houses 
either  to  be  let  at  rents  greater  than  the  people  can 
afford  to  pay  so  as  to  show  an  adequate  return  on  the 
net  outlay,  or  else  the  places  must  be  let  at  an  unecon- 
omic rent  and  then  the  ratepayers  at  large  must  make 
up  the  deficiency,  which  is  not  a  proper  course  to  pur- 
sue. I  sincerely  hope  it  will  be  possible  to  keep  the 
rate  of  interest  down  so  as  to  enable  the  housing 
schemes  to  be  proceeded  with. 

At  our  last  Annual  Dinner,  Mr.  Herbert  Samuel, 
President  of  the  Local  Government  Board,  promised 
he  would  help  architects  and  the  building  trade.  I 
venture  to  submit  that  now  is  the  time  when  it  can 
be  done  with  the  greatest  effect  and  most  advantage 
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U)  all  c(Micerned,  and  if  by  any  means  he  can  extract 
the  money  from  the  Treasury  it  would  be  a  good  act 
done. 

A  serious  question  is  just  being  borne  in  upon  con- 
tractors as  to  what  is  their  responsibility  in  time  of  war 
should  the  Iniildinf^s  they  are  in  charge  of  be  damaged 
or  destroyed  by  an  enemy.  Our  Honorary  Solicitor 
takes  the  view  that  in  the  event  of  a  building,  or  addi- 
tion to  a  building,  in  course  of  construction,  being  dam- 
aged by  the  King's  enemies,  where  the  contract  pro- 
vides for  a  fixed  sum  to  be  paid  ui)on  completion,  the 
loss  would  fall  upon  the  contractor,  and  not  upon  the 
employer,  in  the  absence  of  express  provision  to  the 
contrary. 

In  the  event,  however,  of  the  contract  providing 
for  periodical  payments  against  works  performed,  the 
contractor's  claim  for  payment  against  works  perform- 
ed at  the  time  of  the  loss  would  remain  valid,  and  the 
loss  to  that  extent  would  fall  on  the  employer. 

It  appears  to  me,  therefore,  that  the  contractor  and 
the  emplfiyer  must  either  take  out  a  policy  at  Lloyds' 
or  in  an  insurance  office  covering  his  risk  or  else  trust 
to  Providence.  Personally,  I  think  this  latter  would 
be  sufficient  cover  because  I  have  faith  in  our  Navy. 
Of  course,  there  is  always  a  chance  of  bombs  from 
aircraft,  but  the  contingency,  I  need  not  submit,  is 
very  remote. 

An  Opportunity  for  the  Professional  Societies 

Can  architectural  or  other  professional  societies 
do  anything  to  encourage  the  building  industry? 
Could  a  representative  Round  Tabic  Conference  be 
called  of  all  connected  with  the  industry  and  its  many 
branches — manufacturers,  factors,  contractors,  build- 
ing owners,  architects,  surveyors,  engineers,  govern- 
ment departments,  and  representatives  of  skilled  trades 
connected  therewith?  This  is  a  matter  well  worthy  of 
our  consideration,  and  I  shall  put  it  down  as  soon  as 
possible  upon  one  of  our  Agendas  for  discussion  so 
as  to  obtain  the  views  of  the  Council  thereon  before 
doing  anything  definite. 

Unquestionably  the  war  will  have  a  detrimental 
cfifect  upon  architectural  pros])ects.  In  many  instances 
jobs  have  been  held  up  which  it  was  hoped  would  have 
been  proceeded  with,  and  in  some  cases  for  which  ten- 
ders even  had  been  received.  This  has  been  caused 
mainly,  I  take  it,  owing  to  the  stringency  of  the  money 
question,  to  banks  stopping  overdrafts  and  sometimes 
refusing  to  allow  a  man  to  withdraw  his  own  money 
thereby  causing  much  dislocation  of  trade  as  well  as 
completely  upsetting  all  usual  monetary  conditions. 
This  condition,  however,  is  improving  every  day,  and 
shortly  we  may  anticipate  that  things  will  become 
more  normal. 

One  result  of  the  war  will,  I  think,  be  the  impress- 
ing upon  all  concerned  the  necessity  of  the  most  rigid 
economy  and  reorganization  of  methods  of  building 
as  well  as  the  standardization  of  materials  used,  thougli 
not  necessarily  so  as  to  make  every  street  of  houses 
aj)pear  as  if  they  have  been  built  from  a  bo.x  of  bricks 
or  even  cast  in  the  same  mould.  This  monotonous 
effect  when  it  is  resorted  to  is  always  sure  to  be  de- 
pressing and  to  give  dissatisfaction,  and  what  an  ar- 
chitect has  to  aim  at  is  greater  elasticity  and  freedom 
in  his  design  but  not  necessarily  a  searching  after  ex- 
aggerated efTect  which  unfortunately  very  often  pro- 
duces monstrosities.  It  must  be  renicmbered  that  by 
pleasing  the  eye  in  the  matter  of  building  one  undoubt- 
edly improves  the  mind. 

For  the  time  being,  owing  to  stringency  of  money 
matters,  building  contracts  are  sure  to  be  held  up  and 


difficulties  can  only  be  dispelled  by  the  close  working 
together  of  all  concerned,  the  rearrangement  of  meth- 
ods in  manufactory  and  workshop,  and  the  strictest 
economy  of  architects  and  quantity  surveyors,  the  lat- 
ter in  i^articular,  in  specifying  the  various  articles  and 
the  manner  in  which  they  are  to  be  employed.  It  is 
so  easy  to  make  a  job  come  out  at  an  excessive  price 
by  filling  up  the  bill  of  quantities  with  innumerable 
labors  and  small  works  which  could  and  should  be 
priced  in  with  the  article  itself.  Only  by  such  care 
being  taken  can  the  building  owner  be  encouraged  to 
proceed  with  new  work  by  being  made  to  feel  that 
every  consideration  is  being  shown  to  him  so  as  to 
give  him  the  cheapest  possible  job  compatible  with 
good  work.  Then  again  the  financiers  who  have  been 
in  the  habit  of  taking  up  large  contracts  are  not  at  pre- 
sent able  to  put  their  money  into  building  works  for 
the  reasons  I  have  before  mentioned.  But  apart  from 
the  war,  this  standing  aloof  unfortunately  has  been 
the  case  for  some  considerable  time  for  there  is  so 
little  margin  of  profit,  sometimes  none  at  all,  owing 
to  the  greatly  increased  cost  of  building,  that  the  risk 
incurred  is  not  commensurate  with  the  chance  of  pro- 
fit, and  if  building  is  to  go  forward  it  must  either  be 
by  the  reduction  of  the  cost  of  the  work  (which  is  not 
possible  below  a  given  standard)  or  else  when  it  is 
done  the  promoter  must  receive  a  greater  return  for 
his  outlay.  This  can  only  be  construed  into  more  rent, 
and  it  comes  to  this  that  if  the  worker  in  whatever 
branch  he  may  l>e  is  to  earn  or  receive  some  profit  for 
his  work,  then  the  people  who  pay  must  receive  suffi- 
cient money  to  pay  with,  and  thus  the  money  question 
goes  on  in  a  never  ending  circle,  and  it  stands  to  rea- 
son that  if  the  cost  of  making  a  thing  is  raised  it  will 
cost  more  to  hire  or  purchase. 

The  Society  is  conducting  an  enquiry  into  the  dis- 
crepancies which  exist  between  the  cost  of  building  in 
large  foreign  cities  as  compared  with  that  in  London  ; 
this,  however,  owing  to  the  war,  is  held  up  at  the  pre- 
sent time,  but  so  soon  as  something  is  ready  for  sub- 
mission to  the  members  I  hope  to  get  it  out,  as  it  will 
undoubtedly  give  some  idea  as  to  what  can  be  done 
in  the  matter  of  standardization  and  reorganization  of 
our  methods. 

In  addition  to  the  stringency  of  the  money  pro- 
position and  the  need  of  profit  on  schemes,  there  is  the 
uncertainty  as  to  the  policy  proposed  to  be  meted  out 
by  the  Government  imder  the  Land  Question,  and 
there  has  been  a  considerable  slump  in  the  investing 
of  monies  in  this  direction,  and  it  has  been  difficult  to 
ncg(5tiate  sales  and  mortgages.  Is  it  not  possible  for 
the  Government  through  the  Land  Valuation  Depart- 
ment to  lend  money  on  mortgage  on  well  secured  pro- 
perty up  to,  say,  two-thirds  of  its  value  at  a  reasonable 
rate  of  interest  to  be  paid  back  in  a  stated  time?  This 
would  get  over  the  difficulties  which  are  now  occa- 
sioned by  the  Banks  feeling  a  diffidence  on  the  sub- 
ject and  would,  moreover,  show  that  the  powers  that 
be  were  willing  to  help  all  classes  of  the  community. 

The  famous  time-ball  at  Greenwich  is  to  be  re- 
placed by  a  new  aluminium  ball,  its  mechanism  over- 
hauled and  reconstructed.  The  winch  will  be  removed 
from  its  present  position  near  the  Octagon  Room  to 
the  Hall  Lobby.  The  time-ball  was  first  erected  in 
1W3.  An  electric  current  from  the  clock  was  first 
used  to  drop  it  at  one  o'clock  in  1852.  In  1855  the  bail 
was  blown  down  into  the  courtyard.  Some  repairs 
were  made  in  18^)5,  when  the  chain  broke  during  wind- 
ing, and  again,  in  August.  1913,  some  teniporarv  re- 
pairs were  made  to  the  ball. 
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The  New   Bascule  Bridge   Which   Connects 
the  Two  Sault  Ste.  Maries 


THI-:  completion  of  the  new  ^'^^^^'^^'fl!''^' 
Sault  Ste.  Marie,  Ontario,  to  Sault  Ste^  Mane 
Michigan,   on   the    Canadian    Pacific    Railway 
marks  a  new  record  in  bridge  construction,  as 
the  structure  is  the  largest  of  its  kind  in  the  world, 
being  330  feet  in  length,  and  «^"tai"ing.«e^'eyal  fea- 
tures peculiarly  its  own.    The  rapidity  with  which  the 


hinged  on  a  steel  tower,  and  is  exactly  counterbalancea 
on  ?he  opposite  side  of  the  tower.  On  the  balancmg 
stricture  there  is  a  concrete  block  containing  five  hun- 
dred and  fifty  cubic  yards  of  concrete,  and  weighing 
over  one  thousand  tons.  So  exactly  is  each  leaf  of  the 
bridge  balanced  with  the  outer  '^"""^erweights  tha  a 
very  li'-ht  power  is  necessary  to  be  applied  to  raise 


New  Biscule  bridge  between  Sault  Ste.  Marie,  MichUan,  and  Sault  Ste.  Marie,  Ontario,  on  the  Canadian  Pacific  Railway. 


work  has  been  constructed  has  been  such  that  its  open- 
ing last  September  was  really  ahead  of  the  time  when 
it  was  expected  to  be  ready  for  the  operation  of  the 
railway  adjoining  Canada  and  the  United  States  at 
this  point.  The  design  of  the  bridge  chosen  was  that 
submitted  by  the  Strauss  Bascule-Bridge  Company,  of 
Chicago,  111.,  and  the  work  has  been  carried  out  by 
the  i'ennsylvania  Steel  Company,  of  Steelton,  Pa. 

The  accompanying  illustrations  will  give  some  idea 
of  the  magnitude,  as  well  as  the  intricate  de'ails  of  the 
structure.  The  first  view  is  taken  from  the  operating- 
tower,  and  shows  the  south  leaf  of  the  bridge  closed 
with  the  north  leaf  in  the  open  position.     Each  leaf  is 

'From  Railway  and  Locomotive  Engineerinff,  New  York  City. 


the  leaf  and  lower  the  counterweight,  the  one  acting  in 
equilibrium  with  the  other. 

The  second  view  shows  a  general  view  of  the  bridge 
with  both  leaves  centrally  locked  in  place.  It  should 
1)e  mentioned  in  this  connection  that  the  south  leaf 
arch  tower  rests  on  rollers,  allowing  a  six-inch  trans- 
verse or  side-swing  movement  to  the  entire  southern 
leaf  in  either  direction.  The  operation  of  this  move- 
ment when  it  may  be  necessary  is  accomi)lished  by  hy- 
draulic cylinders,  and  a  suitable  hydraulic  hand  pumj) 
is  arranged  so  that  the  operator  can  force  the  liquid 
under  pressure  on  either  side  of  the  plunger,  and  so 
eventually  move  the  entire  tower  and  attached  leaf  in 
either  direction,  so  that  the  two  leaves  speedily  and 
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exactly  juin  in  their  necessary  and  perfect  alignment. 

The  last  illustration  shows  the  bridge  vvitii  the  two 
leaves  fully  opened,  and  it  may  be  added  that  while 
both  leaves  are  opened  to  vessels  of  larger  dimensions 
having  deep  draught,  which  consequently  makes  it 
necessary  for  them  to  keep  in  the  centre  of  the  channel. 
Vessels  of  lesser  draught  may  safely  pass  through 
with  one  leaf  open,  but  the  opening  or  closing  of  both 
leaves  of  the  great  bridge  is  so  easily  accomplished,  as 
we  have  already  stated,  that  the  expense  of  the  move- 
ment is  almost  a  negligible  quantity,  and  only  involves 
the  light  handling  of  an  ordinary  hydraulic  jack.  It 
may  also  be  safely  stated  that  as  the  balancing  is  so 
perfect,  and  the  moving  parts  so  massively  and  simply 
constructed,  the  possibility  of  any  part  of  the  structure 
getting  out  of  order  is  reduced  to  a  minimum. 

The  Canadian  Pacific  I'iailway  is  to  be  congratulat- 
ed on  the  com])letion  of  the  work,  and  we  understand 
that  others  of  this  particular  kind  of  structure  are  con- 
templated. It  is  not  likely,  however,  that  the  others 
will  be  as  large  as  the  structure  just  finished.  The 
tests  have  demonstrated  the  absolute  rigidity  and  com- 
plete safety  of  the  structure  under  weight  many  times 


more  than  will  ever  be  placed  upon  it  in  actual  ser- 
vice. While  no  expense  has  been  spared  in  securing 
the  best  materials  available,  and  the  best  workmanship 
under  thorough  inspectors,  the  manipulation  of  the 
vast  structure  is,  as  we  have  stated,  exceedingly  sim- 
ple. One  tower  man  is  all  that  is  necessary  in  hand- 
ling the  few  mechanical  appliances  used  in  raising  and 
lowering  the  leaves  of  the  bridge. 


More  than  $10,000,000  was  spent  on  municipal  work 
in  Toronto  last  season  according  to  a  report  presented 
by  the  Commissioner  of  Works,  Mr.  R.  C.  Harris.  The 
following  are  details  of  this  expenditure:  roadways, 
$3,538,002.65;  sewers,  $2,972,481.74;  water-works,  $2,- 
194,511.60;  railways  and  bridges,  $729,518.21;  marine 
works,  $26,264.17;  miscellaneous,  $1,445,405.77.  Dur- 
ing the  year  89.90  miles  of  sewers  were  commenced 
and  60.7  miles  have  been  completed.  Forty-two  miles 
of  pavements  and  54  miles  of  sidewalks  have  been  laid. 
Five  subways  have  been  constructed  in  connection 
with  the  North  Toronto  grade  separation.  Twenty-six 
miles  of  water  mains  were  laid,  22  street  corners  were 
rounded  and  1 1  streets  extended. 
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The  Proposed  Civic  Centre  for  Vancouver 

WHEN  the  absolute  need  of  a  new  city  hall 
became  impressed  on  the  people  of  Van- 
couver about  a  year  ago  the  Civic  Centre 
idea  came  into  being,  a  number  of  the  lead- 
ing citizens  recognizing  that  the  opportunity  was  at 
hand  to  do  something  really  worth  while  in  the  way 
of  town  planning.  I'he  result  was  the  formation  of 
the  City  Beautiful  Association,  or  the  Vancouver 
Planning  and  Beautifying  Association,  as  it  is  now 
designated,  which  nominated  a  Civic  Centre  committee 
and  invited  the  various  public  bodies  to  appoint  re- 
presentatives thereon.  Mr.  J.  N.  Banfield  was  made 
Chairman  of  the  Joint  Committee,  while  Mr.  G.  R.  G. 
Conway,  Chief  Engineer  of  the  British  Columbia  Elec- 
tric Railway,  was  induced  to  become  head  of  the  Plans 
Committee,  on  which  a  very  large  share  of  the  sub- 
sequent work  has  fallen. 

By  general  consent  the  project  was  considered  in  a 
broad  spirit,  it  being  recognized  that  to  limit  the  pro- 
jected improvement  scheme  to  a  few  blocks  only  would 
impair  both  the  architectural  and  financial  success  of 
the  scheme.  It  was  decided,  therefore,  to  include  the 
old  court-house  site,  the  Central  School  site,  the  old 
Hospital  site  and  recreation  grounds,  as  well  as  part 
or  the  whole  of  the  remainder  of  the  private  property 
extending  from  Pender  to  Robson  streets  and  from 
Beatty  to  Homer  streets,  provision  to  be  made  in  the 
plans  for  a  city  hall,  a  public  library,  a  technical  col- 
lege, a  museum  and  art  gallery,  and  a  public  hall  or 
auditorium,  as  well  as  ample  ground  space  for  other 
semi-public  buildings  which  may  be  erected  later  on, 
the  whole  area  to  include  eight  or  nine  blocks. 

In  July  last  the  Civic  Centre  Committee  asked  the 
City  Council  for  a  grant  of  $1,500  to  enable  it  to  ofTer 
prizes  for  suitable  designs.  The  request  was  turned 
down,  whereupon  Mr.  Wm.  Farrell,  Managing  Direc- 
tor of  the  B.  C.  Telephone  Company,  came  to  the 
rescue  by  donating  the  entire  amount.  It  was  decided 
to  offer  half  the  sum  in  prizes  and  retain  the  balance 
as  a  fund  from  which  to  defray  other  incidental  ex- 
penses, including  a  deputation  to  Victoria  to  urge  an 
amendment  to  the  Municipal  Act  giving  the  city  the 
power  to  expropriate  land  and  properties  and  to  con- 
trol the  height  and  building  line  of  erections  in  the 
vicinity  of  the  area  to  be  reserved. 

The  widespread  interest  taken  in  the  Civic  Centre 
project  is  indicated  in  the  fact  that  no  fewer  than 
thirty-seven  competitors  sent  in  plans.  The  choice  of 
a  competent  and  unbiased  assessor  became  necessary, 
and  on  the  recommendation  of  Hon.  Clifford  Sifton, 
Chairman  of  the  Canadian  Commission  of  Conserva- 
tion, Mr.  Thomas  Adams,  Town  Planning  Adviser 
to  the  Commission,  was  appointed.  Mr.  Adams  visit- 
ed Vancouver  recently,  and  after  carefully  considering 
the  merits  of  each  plan,  on  December  18th  awarded  the 
$500  prize  f(jr  the  best  design  to  Messrs.  Theodore 
Kerner  and  Robert  Mattocks,  draughtsmen  for  T.  H. 
Mawson  &  Sons,  Xancouvcr;  the  second  prize  of  $250 
going  to  Mr.  Fred  L.  Townley,  of  the  city  draughting 
department.  The  other  competitors  were :  S.  Warwick, 
Montreal;  Thos.  Hooper,  Vancouver;  E.  P.  Cummingi 
V^ancouver;  J.  M.  Warren,  Victoria;  Bryan  &  Gillam' 
Vancouver;  J.  H.  H.  Davies,  Regina;  J.  A.  Garratt, 
Seattle;  G.  L.  Wright,  Vancouver;  H.  A.  Stone,  Van- 
couver ;  J.  W.  Keagy  and  R.  McKay  Fripp,.Vancouver  • 
E.  Babcock,  Vancouver;  Wm.  Dalzell,  Montreal;  R 
McKay  Fripp,  Vancouver;  Thos.  Hawks,  Vancouver- 
W.  T.  Whiteway,  Vancouver;  Wilson  &  Wilson,  Van- 
couver; H.  L.  Copeland,  Olympia,  Wash.;  Honeyman 
&  Curtis,  Vancouver ;  Doctor,  vSt€wart.&  Davie,  Van- 


couver; D.  P.  Rixford,  Victoria;  Geo.  Johanson,  Kani- 
loops;  J.  S.  Helyer,  Vancouver;  Bryan  &  Gillam,  Van- 
couver; H.  G.  Stone,  Vancouver;  Jas.  McLaren,  Van- 
couver ;  R.  Lyon,  Vancouver ;  T.  E.  Julian,  Vancouver ; 
A.  N.  Knox,  Vancouver;  S.  B.  Birds,  Vancouver;  J.  H. 
Curzon,  Toronto;  A.  E.  Henderson,  Vancouver;  A. 
Paine,  South  Vancouver;  J.  E.  Gerrard,  Kerrisdale. 

The  area  included  in  the  scheme  of  Messrs.  Kerner 
and  Mattocks  is  a  somewhat  irregular  quadrilateral 
bounded  by  Pender,  Beatty,  'Georgia  and  Hamilton 
streets,  and  taking  in,  in  addition,  the  old  court  house 
site  between  Hastings  and  Pender  streets.  The  main 
axis  of  the  civic  centre  runs  south  along  Cambie  street 
to  Georgia  from  the  point  where  Pender  and  Cambie 
intersect.  The  secondary  axis  lies  along  Dunsmuir 
street.  The  plan  is  to  close  Cambie  street  between 
Pender  and  Georgia  and  to  open  from  the  intersec- 
tion of  Pender  and  Cambie  two  new  diagonal  streets, 
the  one  running  southeast  to  the  intersection  of  Duns- 
muir and  Beatty,  the  other  southwest  through  the 
Central  School  grounds  to  the  intersection  of  Duns- 
muir and  Hamilton.  The  old  court-house  site  is  laid 
out  as  a  town  garden,  with  a  fountain  in  the  centre 
and  walks,  flowers,  grass  plots  and  shrubbery.  At 
the  Hastings  street  end  is  a  car  shelter  on  the  street 
level,  with  a  comfort  station  beneath. 

Another  town  garden,  laid  out  on  much  the  same 
lines  as  the  above,  occupies  the  apex  of  the  triangle 
formed  by  the  two  new  diagonal  streets.  Directly 
south  of  the  second  garden,  and  occupying  all  the  re- 
mainder of  the  space  between  the  new  streets  and 
Dunsmuir  street  is  the  City  Hall  site,  fronting  which 
a  ross  Dunsmuir  street  is  a  large  public  square.  The 
suggestion  is  made  that  the  scheme  be  carried  out  in 
three  sections. 

To  the  east  of  the  public  square,  on  a  portion  of  the 
present  recreation  grounds,  is  the  site  for  the  Tech- 
nical School,  and  to  the  west  the  site  of  a  Museum  and 
Art  Gallery.  Beyond  these  buildings  is  space  for  four 
semi-public  buildings.  These,  it  is  suggested,  may  be 
erected  as  the  growth  of  the  city  demands.  Coming 
north  again  to  Pender  street,  the  plan  suggests  a 
Public  Library  in  the  triangular  space  at  the  corner  of 
Pender  and  Hamilton,  just  south  of  the  old  court-house 
site;  and  an  Auditorium  and  Public  Hall  in  the  tri- 
angle made  by  Pender,  Beatty  and  the  most  easterly 
of  the  new  diagonal  streets. 


The  Proposed  Shipbuilding  Plant   at 
North  Vancouver 

The  shipbuilding  plant  which  is  to  be  erected  at 
North  Vancouver,  B.C.,  by  the  Dominion  Shipbuilding 
&  Drydock  Company,  Limited,  is  to  cost  $5,000,000 
the  site  extends  over  140  acres. 

The  first  unit  of  the  works  is  now  under  construc- 
tion, while  the  plans  for  the  second  unit  are  at  Ottawa 
awaitmg  the  approval  of  the  authorities.  The  whole 
project  IS  scheduled  for  completion  in  two  and  one- 
half  years. 

Of  the  total  expenditure  mentioned  above,  the  grav- 
ing dock,  with  pumping  plant,  is  to  cost  $1,500,000 
A  Western  correspondent  advises  us  that  a  prospectus 
giving  all  information  on  building  and  machinery  re- 
quired may  be  obtained  on  application  to  the  Domin- 
ion Shipbuilding  and  Drydock  Company,  Limited  14 
Canada  Life  Building,  Vancouver.  The  President  and 
Managing  Director  of  this  firm  is  Capt.  Harry  Mowatt 
and  the  Vice-President  Mr.  Robt.  Fowley.  The  Com- 
pany s  Solicitors  are  Messrs.  Taylor,  Harvey,  Grant. 
Stockton  &  Smith,. 413  Granville_Street,  Vancouver 
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The  Architect's  Wife  :  A  Study  of  Difficulties 

(From  the  London    Builder) 

THI'^RIC  are  few  more  difiiciilt  rules  to  play  in 
the  drama  of  life  than  that  of  an  architect's 
wife,  for  she  must  be  gifted  by  nature  with  a 
tlual  personality,  or  else  be  a  consummate  act- 
ress and  one  who  can  instantaneously  play  a  part  when 
necessity  demands.  Being  a  woman,  she  knows  that 
no  man  can  design  a  house  without  making  grave  mis- 
takes, for  is  not  a  woman's  intuition  of  more  value 
than  any  man's  knowledge  where  the  details  of  a 
house  aie  concerned?     On  the  other  hand,  has  she 

not  promised  to  love,  honor,  and her  husband — 

that  is,  a  man  whose  judgment  she  knows  is  at  fault 
in  matters  which  only  a  woman  can  speak  authori- 
tatively about?  The  result  is  that  there  are  two  war- 
ring elements  at  work,  neither  of  which  can  be  con- 
sistently satisfied. 

Jf,  as  is  sometimes  the  case,  her  husband's  clients 
are  her  personal  friends,  she  is  in  a  quandary,  for  she 
sees  the  defects  of  his  work,  but  must  in  loyalty  to 
him  conceal  her  knowledge  till  she  can  have  a  tete-a- 
tete  with  him.  Her  eloquence  is  checked  because  she 
cannot  give  free  play  to  her  understanding;  she  is,  in 
fact,  in  the  position  of  counsel  defending  a  criminal 
of  whose  guilt  he  is  assured,  and,  being  a  woman,  her 
sense  of  justice  is  not  satisfied  with  the  consolation 
that  she  is  but  following  time-honored  precedent, 
which  is  sufficient  for  a  mere  man  and  husband.  The 
difficulties  of  an  architect  in  his  atteiupt  to  secure  his 
ends  by  the  means  of  a  number  of  imperfect  agencies 
such  as  the  work  of  builders  and  workmen  do  not  as 
a  rule  appeal  to  a  temperament  which  is  idealistic  and 
thorough  to  an  extent  that  man  seldom  understands. 
Ultimate  perfection  seems  to  her  attainable,  and  any 
tlefects  which  occur  through  defective  oversight  or 
want  of  judgment  are  dismissed  as  things  which  should 
have  been  obviated.  No  woman  really  thinks  that  to 
err  is  human,  and,  though  in  large  matters  her  for- 
giveness may  be  divine,  she  is  often  unwilling  to  ex- 
ercise it  in  the  trivial  affairs  of  life,  perhaps  thinking 
by  so  doing  she  is  throwing  pearls  before  swine.  Every 
woman  for  whom  an  architect  builds  linds  defects  in 
the  house  which  has  been  completed,  and  the  archi- 
tect's wife  finds  her  natural  sympatiiy  with  her  own 
sex  and  her  womanly  esprit  de  corps  in  conflict  with 
her  position  as  the  wife  of  the  offender.  If  the  archi- 
tect's work  is  of  a  public  character  his  difficulty  large- 
ly disappears,  for  his  wife  will  admit  that  he  is  more 
likely  to  know  the  rccpiirements  of  a  public  building 
than  she  is ;  nor  will  she  be  placed  in  the  same  personal 
contact  with  the  cmploj'crs,  as  is  often  the  case  with 
a  house. 

Is  there  any  way  to  avoid  the  grave  dilemmas 
which  we  have  indicated  and  to  save  the  architect's 
wife  from  the  difficulties  which  we  have  briefly  des- 
cribed? The  most  ideal  plan  is,  as  it  usually  is  in 
life,  the  least  practicable  one — that  the  architect 
should  keep  his  profession  a  secret  from  his  wife.  If 
he  could  get  through  life  described  as  being  "some- 
thing in  the  City"  the  difliculty  would  vanish,  but  in 
most  cases  this  would  be  impracticable,  and  the  archi- 
tect has  to  stand  in  the  dock  from  the  outset.  Or  if,  on 
the  other  hand,  all  his  work  lies  at  a  distance  from  his 
dwclling-]>lace,  and  his  clients  are  unknown  to  his 
wife,  he  will  be  able  to  conceal  his  defects  from  sight; 
tnit  this,  again,  is  not  always  practicable.  In  the  third 
case,  he  may  try  to  obtain  some  of  the  advantages  of 
collective  action  by  securing  his  wife's  criticism  of 
and  acciuiescence  in  his  designs  before  they  are  exe- 
cuted :  btit  this  method  has  the  disadvantage  that  the 


architect's  wife  is  burdened  with  the  lesponsibilities 
of  her  husband's  business  as  well  as  her  own  affairs. 
We  have  but  shortly  explained  some  of  the  diffi- 
culties of  a  position  which  we  have  often  felt  sympathy 
with,  and  there  seems  to  be  only  two  solutions,  name- 
ly, that  if  a  man  elect  to  follow  architecture  as  a  call- 
ing he  should  not  marry,  or,  if  he  looks  forward  to 
marriage,  he  should  not  elect  to  be  an  architect,  as  if 
he  does  both  he  places  the  lady  of  his  choice  in  a  posi- 
tion the  difficulties  of  which  are  exceptional.  But  wo- 
men are  nothing  if  not  self-sacrificing  and  heroic,  and, 
difficult  as  the  i)Osition  is,  many  acquit  themselves  as 
only  women  can,  and  it  certainly  is  true  that  no  wo- 
man is  so  worthy  of  canonisation  as  she  who  ade- 
((uately  fills  the  difficult  role  of  the  architect's  wife, 
for  she  can  be  classed  with  the  camel  who  passes 
through  the  eye  of  a  needle  or  the  Chancellor  of  the 
Exchequer  who  produces  a  Budget  which  pleases  every 
class  of  the  community,  convincing  them  that  it  is 
more  blessed  to  give  than  to  receive. 


The    Way  of   Success 

Success  is  not  the  offspring  of  a  miracle. 
Concentrated  thought  closely  allied  with  deter 
mination  is  the  secret  of  success.  However,  do 
not  for  one  moment  think  that  because  deter- 
mination is  mentioned  as  an  ally  it  is  a  second- 
ary feature.  It  is  most  important.  All  the  con- 
centrated thought  available  would  not  bring 
about  success  unless  determination  was  there,  and 
very  much  there.  Anything  desirable  is  obtain- 
able, provided  that  you  have  sufficient  determin- 
ation to  go  out  and  get  it. 

This  is  an  era  of  fierce  competition,  and  if 
you  want  anything,  no  matter  what,  you  have  to 
get  out  and  do  battle  for  it,  with  the  feeling  that 
you  must  and  will  have  it.  You  deserve  no  more 
than  you  get,  for  the  very  simple  reason  that  you 
usually  get  what  you  determine  to  have.  There- 
fore what  you  lack  is  lacking  because  you  don't 
want  it  sufficiently  to  get  out  and  strive  for  it. 
The  amount  it  becomes  absolutely  necessary  to 
your  life  or  happiness  you  will  get  it. 

A  diamond  mine  is  a  diamond  mine,  but  what 
good  is  it  until  the  stones  are  taken  out  and  put 
into  shape  to  sell? 

The  human  being  is  a  good  deal  like  a  dia- 
mond mine,  full  of  possibilities,  but  raw  and  un- 
developed, and,  like  the  diamond,  your  thoughts 
are  useless  until  polished  and  ready  to  market. 

These  thoughts  are  the  requirements  neces- 
sary for  success,  but  as  long  as  they  lie  buried 
or  the  diamonds  remain  unmined  neither  will  be 
of  any  use  to  either  their  owners  or  any  one  else. 

If  you  want  anything  on  this  earth  you  must 
dig,  and  use  as  your  spade  the  sharpest  atvd  best 
tempered  tools,  and  keep  on  digging  until  you 
accomplish  your  purpose.  No  doubt  there  will  be 
a  few  aches  and  pains,  and  at  times  you  will  be 
mighty  tired,  but  by  keeping  everlastingly  at  it 
you  will  strike  that  "pay  dirt"  called  success. 
You  may  have  the  diamond  mine  and  the  thought 
tools,  but  they  will  be  of  no  use  to  you  unless  you 
"dig."  Suppose  you  start  in  now  and  jam  the 
first  spade  home  to-day.  Then  keep  at  it  until 
the  good  things  come. 
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The  Maisonneuve  Public  Market :   Its 
Construction  and  Equipment 


By  R  Percy  Sims 


MAISONNEUVE,    a   suburb   of    Montreal,   in 
spite  of  its  comparative  youth  as  a  city,  is 
generally  recognized  as  one  of  the  most  pro- 
gressive and  well-managed  municipalities  in 
North  America. 

The  object  of  this  article  is  to  give  a  general  de- 
scription of  the  Public  Market,  which  has  recently 
been  established  and  put  into  operation. 

Standing  in  the  centre  of  a  large  open  space,  which 
measures  500  feet  by  390  feet,  the  market  shows  to 
great  advantage,  and  is  distinctly  a  credit  to  the  city 


tower  above  the  level  of  the   roadway   is  about    112 
feet. 

On  the  outside  of  the  building,  under  a  wide  lean 
to  roof,  or  marquise,  which  is  also  covered  with  Span- 
ish tile,  are  the  Stalls,  twenty  in  number,  for  the  fruit, 
garden  truck  and  fish  dealers.  The  floor  areas  of  these 
outside  Stalls  vary  from  160  square  feet  to  183  square 
feet.  Each  outside  Stall  has  a  separate  store  room  in 
the  basement,  which  is  provided  with  ample  storage 
facilities,  and  with  a  private  entrance  from  the  Stall. 

There  are  four  entrances  to  the  building,  the  main 


The  Maisonneuve  Public  Marltet  upon  completion 


and  Its  designer.  The  open  space  is  surrounded  with 
wide  concrete  walks  and  roadways,  interspaced  with 
grass.  In  the  centre  of  the  space,  in  front  of  the  Mar- 
ket Building,  IS  an  ornamental  fountain,  of  charming 
design.  " 

The  whole  arrangement,  including  the  Market  and 
its  entire  equipment  (with  the  exception  of  the  Me- 
chanical Refrigeration  Equipment)  is  from  the  designs 
and  detailed  specifications  of  Mr.  Marius  Dufresne 
the  City  Engineer  and  Architect,  and  is  one  of  the 
most  cornplete  of  its  kind.  The  total  cost  has  slight- 
ly exceeded  $300,000.  ^ 

The  Market  Building  is  of  Montreal  limestone, 
the  basement  being  of  concrete.  The  roof  is  covered 
with  Spanish  tile,  the  centre  being  surmounted  by  a 
large  glass  cupola  tower.  The  area  of  the  Market 
.B"''d'"P:  is  25.000  square  feet,  the  frontage  rneasur 
ing  about  200  feet.    The  height  of  the  top  of^he  cupola 


entrance  facing  the  ornamental  fountain;  there  is  one 
entrance  at  the  rear  of  the  building,  and  the  other  two 
are  at  the  ends  of  the  main  corridor,  from  whch  one 
gets  an  excellent  view  of  the  Market  Floor.  The  main 
entrance  is  approached  by  wide  stone  steps.  Immedi- 
ately inside  the  brass  screen  doors  are  situated  the 
office  of  the  Market  Clerk,  on  one  side,  and  the  Board 
Room  of  the  Market  Committee  on  the  other.  Direct- 
ly opposite  the  main  entrance,  across  the  main  corri- 
dor, IS  the  staircase  leading  to  the  upper  floor  of  the 
Market. 

The  ceiling  of  the  Market  Floor  is  high,  and  each 
vaulted  panel  contains  an  electric  light.  The  floor  is 
of  polished  terrazzo,  and  all  the  corners  are  rounded 
to  provide  for  easy  cleaning  and  to  prevent  the  accu- 
mulation of  dirt.  The  main  Corridor  is  15  feet  wide 
and  divides  the  Market  Floor  from  end  to  end. 

Facing  the  main   corridor  are   sixteen   stalls,   used 
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by  butchers  and  grocers,  eight  on  each  side.  These 
stalls  are  complete"  stores  in  themselves,  the  area  of 
each  varying  from  161  square  feet  to  339  square  feet. 
Each  is  provided  with  an  up-to-date  Cold  Room,  an 
Office,  Counters,  collapsible  steel  gate,  etc.  The  ap- 
pearance of  each  stall  is  very  attractive,  the  wood- 
work being  of  dark  oak,  the  counter  tops  being  of  while 
marble.  The  collapsible  steel  gates  are  of  ornamental 
design  and  can  be  easily  drawn  across  the  front  of 
each  Stall,  and  locked,  giving  perfect  security  when  re- 
quired. 

Every  stall-holder  is  provided  with  an  abundant 
supply  of  hot  and  cold  water,  heat,  light,  refrigeration 
of  the  Cold  Room,  and  ice  for  packing  and  other  pur- 
poses, all  of  which  are  furnished  at  approximate  cost 
and  included  in  the  rental  charge. 

The  upper  floor  of  the  Market  is  without  parti- 
tions of  any  kind,  and  it  is  intended  to  use  it  as  a  hall 
for  Pure  Food  Exhiliits.  small  farmers'  display  tables, 
and  other  purposes  having  to  do  with  the  solution  of 
the  i)roblem  of  bringing  the  producer  and  consumei" 
of  food  products  into  closer  alliance  and  better  under- 
standing. 

In  the  basement  of  the  Market,  in  addition  to  tlie 
store-rooms  for  the  use  of  certain  stall-holders,  there 
are  rooms  specially  arranged  for  the  machinery  neces- 
sary for  the  efficient  operation  of  a  modern  Public 
Market.  This  machinery  is  used  for  pumping  water, 
heating,   ice   making  and   refrigerating.      .^11   the   ma- 


chinery is  operated  by  electricity,  thus  eliminating 
smoke,  coal  dust  and  other  nuisances  incidental  to 
power  plants,  and  preserving  the  clean  fresh  sanitary 
conditions  of  the  entire  building.  In  the  case  of  the 
heating  apparatus,  the  steam  is  conveyed  underground 
from  another  municipal  building.  It  is  the  "Presto" 
system  that  has  been  adopted,  and  the  results  have 
been  very  satisfactory. 

To  secure  an  abundant  supply  of  water,  so  neces- 
sary in  a  Public  Market,  an  artesian  well  has  been 
sunk.  The  clear  cold  water  from  this  source  is  raised 
by  means  of  an  air  lift  into  a  20,000-gallon  tank  in  the 
tower.  From  this  tank  the  water  is  distributed  by 
gravity  throughout  the  building.  An  electrically 
driven  air  compressor,  with  the  usual  air-storage 
tanks,  comprises  the  pumping  equipment.  City  water 
mains  also  connect  with  the  water  distributing  system, 
thus  furnishing  an  alternative  and  emergency  supply 
in  the  event  of  the  failure  of  the  Market  plant. 

One  of  the  most  interesting — and  at  the  same  time 
essential — features  of  the  equipment  of  a  modern  and 
efficient  Public  Market  is  the  Mechanical  Refrigerat- 
ing Plant.  The  writer  of  this  article  was  invited  to 
prepare  the  necessary  Drawings  and  Specifications  for 
this  part  of  the  Market  equipment.  The  following  de- 
tails may  be  found  interesting.  The  system  adopted 
for  the  refrigeration  of  the  Cold  Rooms  is  that  known 
as  the  "Brine  Circulating  System,"  by  which  brine  of 
low  temperature  is  circulated  continuously,  bv  means 
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of  pumps,  through  a  series  of  coils  in  each  Cold  Room. 
In  the  Maisonneuve  Public  Market,  these  coils  are 
galvanized  and  are  fixed  to  the  back  wall  of  each  room, 
practically  covering  the  whole  face.  Under  each  coil 
is  a  galvanized  drip-tray,  for  the  collection  of  drip 
caused  by  the  melting  of  the  frost  on  the  pipes,  should 
the  temperature  of  the  room  rise  above  32  deg.  [•"ali- 
renheit.  Each  tenant  is  jirovided  with  a  globe  valve, 
so  that  he  can  regulate,  within  certain  limits,  the  tem- 
perature of  his  room.  In  addition  to  the  tenant's  valve, 
there  is  a  "master  valve"  on  each  delivery  pipe  to, 
and  each  return  pipe  from,  each  room.  The  object  of 
these  master  valves  is  to  allow  the  Market  authorities 
to  cut  off  the  supply  to  any  one  or  more  Cold  Rooms, 
should  the  necessity  arise.  These  master  vah'es  arc 
locked,  the  key  being  in  the  care  of  the  Market  Clerk. 
The  Cold  Rooms  are  constructed  on  the  most 
modern  and  sanitary  principles,  and  are  much  appre- 
ciated by  the  tenants  of  the  Market.  The  floors,  ceil- 
ings and  walls  are  insulated  by  compressed  corkboard, 
made  by  The  Robinson  Cork  Company,  of  Port  Col- 
borne.     This  corkboard  is  erected  in  two  lavers,  each 


An  Insitk  Corner  Stall, 

2  ins.  thick.  The  facing  of  the  ceilings  and  walls  is  of 
Portland  cement  with  a  hard  glazed  enamel  finish. 
The  covering  of  the  corkboard  on  the  floors  is  of  con- 
crete, with  a  Portland  cement  float  finish.  Each  Cold 
Room  is  provided  with  door,  and  a  triple-glass  show 
window,  the  larger  rooms  having  two  windows.  All 
metal  work,  such  as  meat  rails,  hooks,  etc.,  is  galvan- 
ized. 

The  Machinery  Room  is  situated  in  the  basement 
of  the  Market,  and  contains  two  "Frick"  horizontal, 
belt-driven  Ammonia  Compressors,  each  having  a 
nominal  refrigerating  capacity  equal  to  the  melting  of 
ten  tons  of  ice  per  day  of  24  hours.  Each  compressor 
IS  driven  by  a  Crocker-Wheeler  electric  motor,  of  the 
shp-ring  type,  capable  of  developing  20  brake-horse 
I)ower.  Double-pipe  ammonia  Condenser's,  a  liquid- 
ammonia  Receiver,  Oil  Separator,  Oil  Filter  and  the 
ornamental  Gauge-Board  complete  the  refrigerating 
apparatus  in  this  room.  F'or  the  lubricating  oil  used 
on  the  machinery,  a  Bowser  filtering  system  has  been 
installed.     The  oil,  after  having  passed  through   the 


bearings,  is  drained  into  a  sump,  from  which  it  is  lilted. 
by  means  of  a  small  water-driven  pump,  to  the  filter- 
reservoir,  which  is  placed  as  high  up  on  the  wall  a> 
possible.  From  here  it  gravitates,  through  brass  pipes. 
to  all  bearings.  By  filtering  the  lubricating  oil,  it  can 
be  used  over  and  over  again,  this  resulting  in  consider- 
al)le  economy. 

The  Ice-making  Room  is  also  situated  in  the  base- 
ment, directly  opposite  the  Machinery  Room,  across 
the  corridor.  This  room  contains  the  Brine  Tank  and 
the  Brine  Circulating  Pumps.  The  Tank  perforins 
the  double  duty  of  refrigerating  the  Brine  for  the  Cold 
Rooms  and  the  manufacture  of  ice.  It  is  14  ft.  long  by 
8  ft.  wide  and  3  ft.  8  ins.  deep,  and  is  efficiently  insu- 
lated with  corkboard  to  prevent  any  undue  radiation. 
Immersed  in  the  brine  are  five  oval,  vertical,  galvan- 
ized coils,  made  of  IJ^-i"-  extra  heavy  pipe,  eacii 
wound  in  one  continuous  length.  These  coils  are  used 
for  the  expansion  into  gas  of  the  liquid  ammonia,  tlii.s 
evaporation  causing  a  reduction  in  the  temperature  of 
the  surrounding  brine.  Between  each  vertical  coil  the 
ice-cans  are  placed.  The  latter  measure  4  ins.  wide 
by  16  ins.  long  and  31  ins.  deep.  There  are  fifty-four 
ice-cans  in  the  tank,  each  making  50  lbs.  of  ice  in 
seven  hours.  The  brine  is  circulated  through  these 
cans  by  the  return  main  from  the  cold  rooms  being 
connected  to  a  3-in.  header  at  the  top,  and  across  one 
end  of  the  tank.  The  brine  delivery  for  the  cold  rooms 
is  taken  from  another  3-in.  header  across  the  other 
end,  but  at  the  bottom  of  the  tank.  Both  headers  arc 
l)erforated  with  a  line  of  J/j-in.  holes.  This  simple 
method  distributes  the  brine  evenly  throughout  the 
tank.  The  connections  to  the  brine-circulating  purnps 
have  been  arranged  so  that  this  circulation  is  main- 
tained even  if  the  supply  to  all  the  Cold  Rooms  has 
been  cut  off.  An  automatic  can-filler  is  provided  for 
the  rapid  and  accurate  filling  of  the  cans  with  the  wale; 
to  be  frozen.  A  small  brine-mixing  tank  is  also  pro- 
vided, so  that  the  chloride  of  calcium  needed,  from 
time  to  time,  to  increase  the  density  of  the  brine  in  the 
ice-making  tank,  can  be  properly  dissolved  before  it  is 
delivered  to  the  ice-making  tank.  The  brine  is  circu- 
lated throughout  the  .system  by  duplicate  Deming  'i'li- 
|)lex  Pumps,  geared  direct  to  5  h.p.  electric  motors. 

As  so  much  depends  on  the  continuance  of  the  re- 
frigerating service  in  an  establishment  of  this  kind,  it 
was  decided  to  duplicate  all  the  important  parts  of  the 
equipment,  such  as  the  ammonia  compressors,  electric 
motors,  pumps,  etc.  In  addition,  more  space  can  be 
refrigerated,  should  such  be  required  in  the  future. 

The  contract  for  the  refrigerating  equipment  was 
let  to  Messrs.  Keiths,  Limited,  of  Toronto  and  Mon- 
treal, who  are  the  Canadian  representatives  of  Messrs. 
The  Frick  Company,  of  Waynesboro,  Pennsylvania. 


A  report  issued  by  the  Austrian  Society  of  Engi- 
neers and  Architects  gives  the  results  of  an  investiga- 
tion conducted  by  the  Committee  on  Reinforced  Con- 
crete. It  is  pointed  out  that  questions  for  considera- 
tion by  the  designer  are  the  degree  of  fixity  to  be  allow- 
ed for  in  the  calculation  of  bending  moments  and  in 
the  design  of  reinforcement  for  resistance  to  negative 
bending  moments.  While  the  ends  of  reinforced  con- 
crete beams  as  usually  applied  are  supposed  to  be 
fixed,  the  condition  of  perfect  fixity  is  rarely  attained. 
One  of  the  most  remarkable  points  brought  out  in  the 
course  of  the  investigation  is  the  fact  that  the  resist- 
ance of  beams  stiffened  by  gussets  or  knee  braces  at 
the  ends  is  seven  times  greater  than  that  of  beams  uni- 
form in  cross-section  throughout. 
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The  Application  of  Business  Methods  to 
Constructional  Undertakings 

By  James  L.  Stuart,  Contracting  Engineer,  Pittsburgh.  Pa. 

(Abstract  of  a  Paper  and  Discussion  before  the  Cleveland  Engineering  Society) 

no  business  whicli  responds     lerial,  and  for  the  contracts  with  sub-contractors  lor 


PERHAP.S  there  is 
more  quickly    to    what    is    termed    "business 
methods"  than  does  the  average  piece  of  con- 
struction work.     Certainly  tiicrc  is  no  business 
with   more  di\ersitied  interests  and  trades  connected 
with  it  than  the  modern  structure,  be  it  railroad  ter- 
minal, factory,  office  building,  hospital,  or  hotel. 

It  has  not  been  more  than  20  years,  at  most,  since 
the  construction  of  buildings  was  left  entirely  to  prac- 
tical men  who  had  themselves  worked  up  from  ])osi- 
tions  as  artisans  or  laborers  to  positions  of  leadership 
in  constructional  lines.  Some  of  these  leaders  in  the 
past  were  most  talented  and  even  brilliant ;  but  they 
(lid  not  bring  with  them  into  the  business,  e-xcept  in 
rare  instances,  the  methods  of  the  trained  engineer  or 
the  progressive  business  man,  their  principal  assets  be- 
ing nervous  force,  excessive  ability,  and  practical 
knowledge  of  the  building  trades.  However,  as  build- 
ing construction  became  more  complex  and  oi  greater 
magnitude,  the  necessity  of  trained  men  who  under- 
stood the  engineering  problems,  and  who  appreciated 
the  application  of  business  methods  necessary  to  bring 
"order  out  of  chaos,"  became  more  apparent ;  and  now 
bcith  engineering  knowledge  and  modern  business 
methods  arc  most  necessary  to  get  proper  results  as  to 
economy  and  (piailty  in  all  of  the  larger  undertakings. 
Methods  and  Organization. — In  order  to  construct 
a  building  successfully,  it  is  necessary  that  one  should 
anticipate  each  step  in  the  progress  of  its  developments 
and  outline  a  coin])lete  system  for  its  erection,  includ- 
ing the  various  steps  from  the  time  the  drawings  are 
received  from  the  engineer  or  architect  until  the  build- 
ing is  turned  over  completed  to  its  owner.  The  first 
step  in  such  a  process  is  to  make  a  complete  estimate  of 
the  cost  of  the  structure  from  the  drawings  and  speci- 
lications,  including  every  item  mentioned  in  the  speci- 
lications  or  shown  on  the  drawings.  In  addition  to 
this,  there  are  other  small  items  which  are  not  mention- 
ed in  the  specifications,  but  which  are  necessarily  a 
part  of  the  cost  of  the  building  and  should  be  included 
as  such.  Under  the  latter  are  such  items  as  the  cost  of 
administration,  liability  insurance,  temporary  build- 
ings, exi)editing,  tools  and  machinery,  and  numerous 
smaller  items.  These  estimates  of  cost  were  originally 
made  up  by  the  contractors  themselves,  and  were  but 
approximations  as  compared  with  the  present  method 
of  compiling  them.  In  the  latter  method,  every  ad- 
vantage is  taken  of  the  prevailing  market  prices  when 
the  estimate  is  made,  of  the  conditions  of  the  labor 
market,  the  physical  condition  under  which  the  work 
is  to  be  done,  and  the  season  of  the  year.  In  a  properly 
prei)ared  estimate,  the  unit-prices  should  vary  on  each 
individual  ])iece  of  work,  whether  figured  at  the  same 
time  or  not. 

After  the"  estimate  has  been  made  of  the  total  cost 
of  the  building— and  I  think  an  estimate  should  be 
made  of  every  building  whether  the  work  is  to  be  let 
on  a  lump-sum  contract,  cost-plus-a-fixed-sum,  or  on  a 
time  and  material  basis — the  next  step  is  to  make  up  a 
time  schedule,  allowing  fixed  periods  of  time  for  the 
completion  of  each  part  of  the  building.  This  must  be 
done  most  carefully,  as  on  this  schedule  are  based  the 
dates  for  completion  of  the  different  contract*  for  ma- 


furnishing  such  portions  of  the  work  as  are  not  to  be 
executed  by  the  general  contractor's  force  in  the  field. 
This  time  schedule  is  made  after  a  thorough  study  of 
the  drawings,  the  site  of  tlie  new  project,  and  a  famil- 
iarity with  the  estimate,  which,  as  I  have  said  before, 
gives  the  quantities  of  the  different  kinds  of  material 
and  assets  in  estimating  the  length  of  time  required  to 
complete  the  various  stages  of  the  work. 

After  the  estimate  and  the  time  schedule  are  com- 
pleted and  the  contracts  for  material  and  labor  have 
been  entered  into,  the  real  work  begins. 

A  dozen  or  more  sets  of  drawings  are  procured  from 
the  architect  or  engineer,  a  copy  of  same  placed  on  file 
in  the  main  office  of  the  builder,  one  copy  sent  to  the 
job  office,  and  the  others  distributed  among  various 
sub-contractors  who  have  to  make  up  their  shop  draw- 
ings and  prepare  certain  materials  to  be  later  installed 
in  the  building.  A  careful  record  must  be  kept  of  these 
drawings,  and  to  whom  they  are  addressed  and  the  date 
on  which  they  are  sent.  While  the  various  depart- 
ments of  the  main  office  keep  thoroughly  in  touch  with 
the  work  in  the  field,  and  the  material  in  preparation, 
at  this  point,  if  the  work  is  of  sufficient  magnitude,  it  is 
turned  over  to  one  particular  member  of  the  contrac- 
tor's force,  preferably  a  trained  engineer,  whose  duty 
it  is  to  keep  in  thorough  and  constant  touch  with  all 
the  drawings  and  all  of  the  correspondence.  He  also 
has  access  to  the  files  of  the' sub-contractors,  contracts, 
contracts  for  materials,  the  original  estimate,  and  all 
other  information  i)ertaining  to  that  particular  piece  of 
work.  It  is  then  his  duty  to  follow  up  their  shop 
drawings,  the  submitting  of  the  same  to  the  architect 
for  approval,  the  ordering  of  materials  by  the  sub-con- 
tractors, and  the  progress"  being  made  through  the  fab- 
ricating shops  and  mills.  This  following-up  process  is 
part  of  his  daily  routine ;  and  from  titne  to  time  reports 
are  made  to  the  su])erintendent  in  charge  oi  the  actual 
field  work  to  enable  him  to  know  when  the  material 
is  to  be  received,  when  the  sub-contractors  will  have 
their  men  and  material  on  the  job,  all  of  which  enables 
him  to  shape  up  the  field  work  so  that  certain  portions 
of  the  building  will  be  ready  for  certain  sub-contrac- 
tors at  a  fixed  time.  It  is  also  his  duty  to  keep  track 
of  the  change  orders  and  the  changes  made  in  tlie  con- 
struction of  the  building,  whether  it  be  an  addition  or 
a  subyaction.  Von  can  readily  understand  how  neces- 
sary it  is  that  all  sub-contractors  should  be  advised  of 
changes,  for  often  when  they  are  conceived  in  the  mind 
of  the  owner,  their  interference  will  be  more  far-reach- 
ing than  he  or  anyone  else  anticipated. 

.\  ])roper  executive  organization  to  do  the  field  work 
is  most  important.  It  is  far  better  to  have  too  much 
assistance  in  the  field  than  too  little.  First,  there  must 
be  a  superintendent  who  possesses  rare  abilities  as  an 
executive,  who  understands  drawings  and  specifica- 
tions thoroughly,  who  has  had  wide  experience  in 
building  work,  and  who  has  a  knowledge  of  the  differ- 
ent trades  so  as  to  be  able  to  anticipate  far  in  advance 
of  his  requirements.  .Above  all.  he  should  be  able  to 
create  in  those  working  imder  him,  including  the  work- 
men employed  by  his  department,  and  foremen  and 
workmen  of  the  different  sub-contractors,  .in  enthusi- 
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asm  in  their  work,  a  desire  to  see  it  grow  steadily, 
and  to  do  it  in  the  most  substantial  manner  possible. 
If  the  work  is  of  sufficient  magnitude,  he  should  have 
an  assistant  superintendent,  or  possibly  two  or  three  of 
them,  a  large  enough  clerical  force  to  do  the  time- 
keeping and  to  keep  an  accurate  cost  record;  and  he 
should  segregate  the  cost  of  the  additional  work  which 
was  not  originally  provided  for.  All  of  this  work,  if 
permitted  to  lag  for  even  a  day,  becomes  most  com- 
plicated ;  and,  if  not  accurate,  its  value  is  entirely  de.s- 
troyed.  In  addition  to  this,  it  is  the  duty  of  one  of  the 
clerks  to  send  to  the  main  office  each  day  an  accurate 
and  concise  report  of  what  has  been  done  during  the 
day,  the  state  of  the  weather,  temperature,  etc.  As  the 
building  nears  completion,  work  in  the  main  office 
lessens ;  and  it  is  usually  an  excellent  idea  to  have  the 
man  in  charge  of  the  particular  job  in  the  main  office 
get  in  actual  touch  with  the  building  and  assist 
the  superintendent  in  picking  up  the  loose  ends  and  in 
getting  each  trade  completed  as  rapidly  as  the  progress 
at  the  building  will  permit.  This  man  (from  the  main 
office)  is  thoroughly  familiar  with  each  trade,  knows 
just  what  changes  have  been  made  in  the  work,  has  a 
splendid  knowledge  as  to  how  long  it  will  take  each 
trade  to  complete  its  work,  knows  the  difficulties  under 
which  each  has  been  laboring,  and  can  finish  his  "fol- 
lowing-up process"  from  the  field  more  intelligently 
than  if  he  were  to  remain  at  the  main  office. 

Cost. — The  cost  of  a  piece  of  work  is  always  of  in- 
terest. The  estimating  department  has  access  to  the 
daily  and  weekly  cost  reports  which  are  compiled  in 
the  accounting  department;  and  from  these  they  can 
compare  and  report  to  the  proper  person  whether  or 
not  the  work  is  being  done  each  day  or  each  week  with- 
in the  amount  allowed  for  the  same  in  the  original  es- 
timate. If  the  work  is  not  being  done  within  this 
cost,  and  if  the  unit  prices  vary  considerably  froni  day 
to  day,  an  investigation  is  at  once  made  at  the  building 
to  t'.scertain  the  reason  for  such  fluctuations,  to  advise 
the  superintendent  of  the  discrepancy,  and  to  see  if 
ways  and  means  cannot  be  found  to  bring  the  cost 
within  its  proper  allowance — the  estimate  having  been 
based  on  the  cost  of  similar  work  under  the  same  con- 
ditions. The  proper  average  should  not  vary  greatly 
from  the  amount  allowed  in  the  estimate. 

The  two  following  examples  serve  to  illustrate  the 
methods  which  were  used  in  connection  with  the  erec- 
tion of  a  large  manufacturing  plant  and  a  modern  hotel 
building: 

'Construction  of  Large    Plant    near    Pittsburgh. — 

Some  time  during  the  latter  part  of  May,  1910,  the 
manufacturing  plant  just  referred  to,  covering  approxi- 
mately 15  acres,  was  almost  totally  destroyed  by  fire. 
All  of  the  buildings  were  brick,  some  with  wooden 
trusses  and  slate  roofs,  but  the  greater  number  were 
constructed  with  steel  frames  and  cement  tile  roofs. 
The  fire  in  and  around  these  steel  structures  was  so 
intense,  however,  that  most  of  them  collapsed,  of  their 
own  weight,  and  were  only  a  mass  of  twisted  steel, 
broken  cement  tile,  brick,  and  mortar,  all  of  which  it 
became  necessary  to  remove  in  order  to  reconstruct 
the  plant.  We  first  received  orders  to  clear  the  site, 
and  subsequently  were  instructed  to  proceed  with  the 
reconstruction  of  the  buildings.  Fortunately,  the  pow- 
er plant  had  not  been  greatly  damaged,  and,  as  a  large 
portion  of  the  plant  had  been  electrically  driven,  we 
were  able  to  get  sufficient  current  of  high  voltage  to 
use  in  cutting  up,  or,  I  should  say,  burning  apart  the 
collap.sed  steel  frame,  all  of  which  was  so  badly  dam- 
aged that  it  was  loaded  on  cars  and  sold  as  junk. 


After  the  site  was  cleared,  we  began  excavating  for 
the  new  foundations,  starting  on  the  buildings  which 
would  be  required  first  and  those  in  which  the  greatest 
amount  of  machinery  was  to  be  installed.  This  scheme 
was  followed  sq  as  to  enable  the  entire  plant  to  be  com- 
pleted at  about  the  same  time.  It  was  the  desire  of  the 
manufacturing  company  to  commence  manufacturing^; 
about  the  first  of  October,  or  earlier  if  possible.  1  he- 
key  to  this  particular  situation  was  to  get  the  steel,  of 
which  there  were  about  4,800  tons. 

After  consultation  with  the  operating  and  executive 
departments  of  the  manufacturing  company,  the  order 
in  which  the  different  buildings  were  to  be  completed 
was  decided  on,  and  the  dates  were  fixed  for  the  de- 
livery of  the  steel  for  each  building,  and  were  included 
in  the  schedule  for  the  complete  buildings.  The  struc- 
tures were  quite  simple,  similar  to  most  of  the  modern 
factory  buildings ;  but  in  order  to  live  up  to  our  sche- 
dule, we  knew  we  must  keep  continually  in  touch  with 
the  bridge  company,  and  see  that  nothing  was  permit- 
ted to  lag  or  be  left  undone  in  order  to  make  the  de- 
liveries as  they  promised.  Our  "expediter'  was  put  in 
charge  of  the  job  at  once,  and,  during  the  first  month, 
spent  most  of  his  time  between  the  order  department 
of  the  bridge  company  and  the  steel  mills  where  the 
plain  material  was  being  rolled.  After  the  last  of  the 
orders  for  the  plain  material  had  been  sent  to  the  roll- 
ing mills,  he  devoted  his  time  more  particularly  to  the 
drawing  room  of  the  bridge  company,  and  reported 
daily  just  what  progress  was  being  made  in  designing, 
detailing,  and  checking,  the  number  of  draftsmen  em- 
ployed, and  the  progress  made  on  each  building.  At 
times  it  was  found  that  the  checking  department  was 
overbalanced  by  the  detailing  department,  and  that  the 
designing  department  was  not  turning  out  sufficient 
work  to  keep  the  detailers  and  the  checkers  busy.  This 
w-as  adjusted  by  numerous  meetings  between  the  bridge 
company,  the  e.xecutive  department,  the  manufactur- 
ing company,  and  ourselves. 

I  might  say,  at  this  point,  that  the  principal  re- 
quisites of  an  expediter  are  a  thorough  knowledge  of 
the  work  to  be  performed,  a  pleasant  personality,  and 
the  abiHty  to  interest  the  people  who  are  actually  doing 
the  work — in  this  case,  the  men  who  made  out  the  mill 
orders,  the  draftsmen,  the  different  foremen  in  charge  ' 
of  the  rolling  mill,  and  the  foremen  in  the  fabricating 
shop.  All  should  be  made  to  feel  that  their  interest.-^ 
are  parallel  and  that  what  is  good  for  one  is  good  for 
all. 

As  soon  as  the  drawings  for  one  of  the  buildings 
were  completed,  we  saw  that  this  work  was  put  in  the 
shop  at  once,  where  someone  had  already  attended  to 
the  delivery  of  the  plain  material,  and  that  no  time  was 
lost  in  fabricating  and  shipping  the  same. 

At  times  during  the  preparation  of  the  drawings, 
it  was  found  necessary  to  urge  the  bridge  company  to 
employ  additional  men  in  all  departments.  This  re- 
quired considerable  tact  and  force  as,  naturally,  the 
heads  of  the  different  departments  do  not  care  to  have 
their  routine  changed  or,  as  they  express  it,  "meddled 
with."  This  phase  of  the  difficulty  can  be  overcome 
only  when  it  is  possible  to  arouse  sufficient  interest 
in  that  particular  piece  of  work.  When  the  work  was 
started,  our  expediter  received  from  the  rolling  mill, 
from  which  he  knew  the  steel  was  to  be  furnished,  a 
list  of  their  daily  rollings,  and  we  saw  to  it  that  certain 
materials  were  gotten  in  on  the  dates  at  which  the  first 
rolling  of  that  particular  material  was  made.  This 
saved  considerable  time,  and  we  were  able  to  get  all 
of  the  plain  material  delivered  before  the  shop  draw- 
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inj:(s  were  entirely  completed  on  the  first  building.  The 
meetings  between  the  heads  of  our  department  and  the 
heads  of  the  bridge  company  were  most  useful.  Our 
expediter  was  usually  on  hand,  and  we  were  able  to 
discuss  the  progress  made  since  the  last  meeting,  the 
condition  of  the  work  in  the  drafting  room  and  in  the 
shop,  and  to  devise  ways  and  means  for  overcoming 
any  obstacles  which  had  arisen,  due  cither  to  lack  of 
men  or  to  want  of  materials. 

The  steel  was  erected  as  fast  as  the  work  was  got- 
ten out  of  the  mill,  fabricated,  and  delivered.  We  in- 
sisted on  its  being  fabricated  in  sequence  so  that  any 
materials  delivered  at  the  building  could  be  immedi- 
ately put  in  place.  It  had  l)een  previously  decided  at 
which  end  of  the  building  the  work  would  commence, 
and  our  superintendent  in  the  field  was  advised  of  this 
fact  and  was  also  kept  in  tiiorough  touch  with  the  pro- 
gress of  the  different  stages  of  the  steel.  As  the  cars 
of  steel  were  loaded  and  shipi)ed  out,  they  were  put  in 
the  hands  of  the  tracing  department  of  the  manufac- 
turing company,  and  our  own  tracing  department  as 
well,  and  shipments  were  followed  up  until  they  were 
finally  landed  at  the  site.  Our  tracing  department  had, 
prior  to  this  time,  made  the  acquaintance  of  the  differ- 
ent employees  of  the  railroad  through  whom  the  rec- 
ords of  the  movement  of  the  cars  were  to  pass,  as  well 
as  those  who  had  direct  charge  at  the  transfer  points. 
After  the  steel  had  been  delivered,  the  rest  of  the  work 
was  a  mere  question  of  brick,  mortar,  sand,  gravel,  ce- 
ment, window  frames,  sash,  roofing  material,  and  suf- 
ficient workmen.  Of  course,  there  were  large  quanti- 
ties of  all  these  materials  required;  and  in  order  not 
to  delay  the  work,  it  was  imperative  that  certain 
amounts  of  the  same  be  delivered  and  put  in  place  prior 
to  the  delivery  of  the  steel. 

Construction  of  a  Large  Hotel  in  Cleveland. — The 

same  general  metliod  was  applied  to  the  construction 
of  the  Statler  Hotel,  except  that  the  work  was  much 
more  complicated  and  required  many  more  details. 
There  were  approximately  'JO  sub-contractors  and  ma- 
terial men  in  and  around  the  building  from  almost  the 
day  it  was  started  until  its  completion ;  and  it  required 
a  great  deal  of  patience,  perseverance,  and  hard  work 
to  get  the  different  trades  to  dovetail  into  one  another 
throughout,  so  that  those  who  did  the  preparatory 
work  would  finish  and  leave  in  time  to  permit  the  fin- 
ished material  to  be  erected  in  a  proper  and  substan- 
tial manner.  On  the  Statler  Hotel  we  found  it  neces- 
sary from  about  the  first  of  June  until  a  few  days  be- 
fore the  building  was  turned  over  to  Mr.  Statler,  to  in- 
sist on  daily  meetings  of  all  of  the  sub-contractors  on 
the  work,  together  with  the  architect's  representative 
and  others  interested  in  the  building.  At  these  daily 
meetings,  each  trade  was  taken  up  separately  with  the 
principal  representative  of  that  particular  trade  and 
the  representatives  of  all  the  other  trades  present.  He 
was  questioned  regarding  the  progress  of  this  work, 
and  was  told  to  state  whether  or  not  he  was  being  re- 
tarded by  any  of  the  other  trades,  li  it  was  found  tliat 
his  work  was  being  hamiiered,  he  was  made  to  state 
explicitly  and  in  detail  to  what  extent  and  how. 

The  advantage  of  having  all  of  the  sub-contractors 
together  at  one  time  can  readily  be  seen,  as  it  elimin- 
ated innumerable  quarrels  between  the  foremen  of  the 
different  trades,  and  many  misunderstandings  which 
invariably  arise  due  to  the  fact  that  the  workmen  and 
foremen  are  not  always  capable  of  expressing  their 
troubles  in  an  intelligent  manner  and,  when  they  are 
busy,  many  times  do  not  take  the  trouble  t6  express 
themselves  at  all.     Tt  was  rather  hard  to  get  them  to 


continually  attend  these  daily  meetmgs,  as  they  were 
held  in  the  evening  after  they  were  supposed  to  be 
through  with  their  work.  We  always  tried  to  make  the 
meetings  as  pleasant  and  as  short  as  possible,  and 
never  permitted  ill-feeling  to  exist  between  the  several 
trades  arising  from  the  discussions  at  the  meetings.  A 
typewritten  report  of  each  meeting  was  posted  on  the 
general  bulletin  board  so  that  each  of  the  sub-contrac- 
tors would  have  access  to  the  same  during  the  follow- 
ng  day. 

Lump-Sum  or  Percentage  Basis  for  Contracts. — If 
we  can  get  contracts  under  reasonable  competition,  we 
much  prefer  to  do  work  on  the  lump-sum  basis,  as  the 
work  is  then  entirely  in  our  hands,  and  whatever  we 
can  save  by  any  unusual  attention  or  ingenuity  is  ours. 
However,  if  there  is  a  chance  that  the  competition  will 
not  be  fair,  and  we  are  after  the  job  pretty  hard,  we 
are  glad  to  take  it  on  a  commission  basis.  A  great  deal 
depends  on  conditions.  If  the  contractor  is  thoroughly 
honest — and  when  I  say  "thoroughly  honest"  I  mean 
if  he  has  real  conscience — then  it  seems  to  me  that  a 
commission  basis  is  the  best  on  which  to  operate  from 
the  standpoint  of  the  owner,  because  he  gets  exactly 
that  for  which  he  pays. 

When  we  take  work  on  a  commission  basis — and 
we  do  a  great  deal  of  that  work  in  Pittsburgh — we 
make  up  an  estimate  of  the  actual  cost  of  the  work. 
and  tell  the  owner  how  much  he  is  likely  to  expend. 
We  do  this  for  two  reasons :  One  is  that  we  do  not 
want  our  organization  to  get  into  the  habit  of  making 
any  difference  whether  it  is  on  a  commssion  or  a  lump- 
sum basis.  If  you  give  the  owner  an  estimate  of  his 
building,  then  it  is  everybody's  purpose  to  keep  with- 
in the  estimate.  The  other  reason  is  that  we  think  it 
is  only  fair  that  the  owner  should  know  what  the  build- 
ing is  to  cost,  and  we  sometimes  guarantee  that  the 
work  will  not  exceed  a  certain  maximum  sum. 

The  owners  should  be  satisfied,  even  though  it  may 
be  a  little  more  expensive  to  have  the  work  done  on  a 
commission  basis  as  it  saves  them  in  other  ways.  For 
example,  it  gives  the  owner  a  chance  to  make  changes 
and  to  have  the  work  done  in  just  the  way  he  wishes, 
so  as  not  to  interfere  with  his  business.  Personally,  I 
do  not  think  it  costs  any  more  to  do  the  work  on  a  com- 
mission basis,  especially  if  the  contract  covers  several 
buildings  or  a  long  period  of  time.  We  now  have  three 
contracts  on  a  commission  basis  which  are  yearly  con- 
tracts ;  that  is,  unless  they  are  cancelled  before  the 
close  of  the  year,  they  carry  over  to  the  next  year. 

I  think  the  principal  objection  to  percentage  work 
is  that  the  owners  do  not  sufficiently  trust  the  conti  ac- 
tors. I  know  many  honest  contractors;  but,  just  as  in 
other  business,  there  are  some  who  are  not  honest. 

We  sometimes  let  some  of  the  work  to  sub-contrac- 
tors on  a  commission  basis,  but  never  when  the  work 
is  of  such  character  that  it  must  be  prepared  away 
from  the  building,  such  as  mill  work,  steel  work,  orna- 
mental iron,  etc.  We  have  done  our  own  plastering 
work,  but  we  do  not  find  it  very  advantageous,  be- 
cause most  sub-contractors  look  after  the  work  them- 
selves as  foremen.  Fireproofing,  painting,  and  other 
trades  are  usually  sub-let.  Most  people  agree  that  to 
get  some  one  who  knows  how  to  do  it  is  worth  the 
profit  they  pay  to  the  contractor. 

Value  of  Creating  Interest. — It  is  essential  that 
sub-contractors  and  all  others  connected  with  a  piece 
of  work  shall  take  interest  in  facilitating  the  work. 
Little  progress  can  be  made  unless  everyone  is  doing 
his  part.  We  sometimes  go  so  far  as  to  stimulate  in- 
terest among  those  furnishing  the  materials.     For  ex- 
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ample,  some  one  may  be  sent  out  to  meet  the  superin- 
tendent of  the  brick  plant,  from  whom  the  bricks  were 
bought.  In  fact,  our  representative  may  meet  the  man 
who  writes  out  the  bills,  and  also  the  man  who  loads 
the  cars.  To  be  more  specific,  during  the  construction 
of  the  Statler  Hotel  we  had  a  man  at  the  stone  quarry 
who  saw  that  the  stone  was  shipped  just  as  we  needed 
it ;  he  stayed  there  two  or  three  months.  The  lower 
courses  were  shipped  first,  but  even  then  we  paid  a 
large  demurrage. 

During  the  construction  of  so  large  a  building,  es- 
pecially if  the  contractor  sometimes  pushes  the  work 
to  the  inconvenience  of  the  sub-contractors,  all  kinds 
of  intricacies  may  arise,  most  of  the  trouble  being 
brought  about  by  the  action  of  one  sub-contractor 
against  another.  The  steel  contractors,  in  this  in- 
stance, feeling  that  ]\Ir.  Stuart  was  rushing  them  a 
little  too  strongly,  endeavored  to  have  the  building  de- 
partment criticize  and  find  fault  with  the  fireprooting, 
so  that  by  sto])ping  the  fireprooting  contractor  the 
steel  erectors  would  gain  time  to  work  ahead  of  the 
fireproofers.  The  same  trouble  was  experienced  with 
the  plumbing  contractors;  and  unless  a  building  in- 
spector is  just  and  reasona])le  in  his  judicial  capacity, 
no  end  of  trouble  and  expense  might  be  caused  to  the 
general  contractor  alid  to  the  owner. 

Detailed  Estimates. —  Estimating  is  becoming  more 
and  more  standardized.  .'\  great  many  estimators 
figure  work  on  the  same  basis.  The  estimating  in  Eu- 
rope is  done  by  ])rofessional  estimators,  or  "siu-veyors,"' 
as  they  are  called.  In  England  one  surveyor  will  make 
an  estimate  and  give  it  to  the  different  contractors.  I 
think  it  has  been  attempted  here  a  number  of  times, 
but  it  does  not  seem  to  be  satisfactory. 

In  making  our  estimates,  we  obtain  the  price  of  ce- 
ment delivered ;  we  get  the  cost  of  the  aggregate ;  we 
obtain  from  the  specihcations  the  amount  of  cement 
required  and  the  ratio  of  the  concrete  mi.xture;  we 
figure  minutely  just  what  the  material  is  going  to  cost; 
and  we  then  add  the  cost  of  the  labor.  Eorthe  rein 
forcement,  we  get  the  prices  per  pound,  and  then  com- 
jnite  the  amount  of  reinforcement  required  for  the  en- 
tire job.  The  principal  element  of  variation  in  rein- 
forced concrete  is  \vith  the  wooden  forms.  We  figure 
the  number  of  feet  of  lumber  which  will  be  required 
for  the  framework  for  the  entire  job.  We  do  not  try 
to  compute  the  formwork  at  so  much  per  yard,  as  it 
will  vary  on  different  buildings,  depending  on  the 
thickness  of  the  slab,  and  on  other  details  which  vary 
with  every  job.  It  ought,  theoretically,  to  vary  al- 
most every  day. 


\enting  efflorescence.  For  a  wash  a  mixture  of  1  lb. 
of  lye  and  2  lbs.  of  alum  in  two  gallons  of  water  is 
often  used. 


Cleaning  a  27-year-old  sewer  at  Manistee,  Mich., 
obviated  the  necessity  of  rebuilding  a  section  of  4  ft. 
in  diameter  for  which  the  city  was  about  to  issue  bonds 
for  $30,000  when  the  city-manager  form  of  government 
went  into  operation.  Carl  E.  Ruger,  at  the  City  Man- 
ager's Conference  in  Springfield,  December  3,  stated 
that  1,102  tons  of  sand  and  refuse  were  removed  from 
the  conduit  at  a  cost  of  $1,200.  After  cleaning  the 
various  branches  the  system  was  found  adequate, 
hence  the  manager  has  postponed  indefinitely  the 
necessity  for  the  bond  issue. 


Ihe  following  mixture  has  been  used  by  the  United 
States  army  engineers  in  waterproofing  ceihent:  One 
part  cement,  2  parts  sand,  }i  lb.  of  dry  powder  alum 
to  each  cubic  foot  of  sand.  Mix  dry,  and  add  water 
m  which^  lb.  of  soap  has  been  dissolved  to  each  gal- 
lon. This  is  said  to  be  nearly  as  strong  as  ordinary 
cement,  and  is  quite  impervious  to  water,  besides  pre- 


Gost  of  Floors  for  Buildings 

PRICES  of  floorings  for  buildings  based  on  esti- 
mates of  cost  in  place  are  given  in  a  paper  en- 
titled "Floor  Surfaces  in  Fireproof  Buildings" 
delivered  by  Prof.  Sanford  E.  Thompson  De- 
cemljer  2  at  the  thirty-fifth  annual  meeting  of  the 
American  Society  of  Mechanical  Engineers.  For  the 
materials  like  hardwood  that  are  laid  after  the  parti- 
tions are  placed,  the  prices  apply  more  particularly  to 
a  building  such  as  a  college  or  other  institution  divid- 

Unit  Costs  of  Floorings 

Cost  pel 
sq.  ft. 
Granolithic 

Laid  at  same  time  as  base;   trowelled  surface    .  $0.05 

Laid  at  same  time  as  base;  ground  surface 0.08 

Laid  after  completion  of  base;  trowelled 0.07 

Laid  after  completion  of  base;  ground 0.10 

Linoleum 
fjattlesfiip  linoleum,  including  $0.03  per  square  foot 
for  placing  and  trowelling  a  J^-'H-  layer  of  mor- 
tar immediately  after  base  concrete  is  laid,  Imo- 
feum  being  figured  at  $1.30  per  square  yard,  ce- 
mented in  place n    i  - 

Hardwood* 

Maple  or  birch,  single  thicl<ness,  including  $0.01  for 
levelling  off  base  concrete  and  including  stringers 
witli  cinders  between,  with  rough  1-in.  floor 
underneath    o.a;i 

Maple  or  birch,  single  thickness,  including  $0.01  for 
levelling  off  base  concrete  and  including  stringers 
with  cinders  between n   i^ 

.Maple  or  birch,  single  thickness,  including  $0.01  for 
ieyelling  oflf  base  concrete  and  including  stringers 
with  cinders  between,  with  rough  a-in.  floor 
underneath ...  025 

Terrazzo 

With   small   stone   %   to   'A-\n..   including  .$0.01   for 

levelling  the  base  concrete! o.i'.i 

With   large   stone   ji   to   1-in..   including  $0.01    f.n 

levelling  the  base  concretef (j  24 

liase  C  ins.  high,  per  lin.  ft 0.30— 0.50 

Marble  Mosaic 

Grouted   and   ground ().,-,o o.OO 

Magnesium  Composition 
I"or  large  areas,  say  100,000  sq.  ft.,  including  $0.01 

for  levelling  base   concrete    0.20 

For  small  areas,  say  25,000  sq.  ft.,  including  $0.01 

for  levelling   base   concrete    ...' 0.21 

Asphalt  Flooring 

Including  $0.01   for  levelling  base  concrete ().i.-,_u.i; 

Asphalt  Mastic 
1-or  areas   100,000  sq  .ft.  or  more   including   $0.01 

for  levelling  base  concrete    0.15— o.  10 

In   chemical  laboratories o.l7 0  18 

li-in.   sanitary  base,  per  lin.  ft q  25 

Tile 

Quarry  tile   ...      0.35-0.40 

I'ancy  pattern  tile q  g^ 

Cork  Tile 

Moravian  tile,  fancy  pattern 0.75—1.25 

*These  prices  are  based  on  good  quality  of  hardwood  at 
about  $45  per  1,000  ft.  b.m. 

tFor  areas  of  50,000  sq.  ft.  or  more,  deduct  10  per  cent 
trom  these  figures. 

ed  into  offices  and  rooms  of  various  sizes.  Each  price 
IS  assumed  to  include  total  cost  of  labor  and  material 
exclusive  of  the  structure  itself.  It  is  assumed  that 
the  base  upon  which  the  floor  is  laid  is  either  struc- 
tural concrete  or  some  similar  material. 
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Concrete  Work  on  the  New  Reservoir  of  the 
Montreal  Water  and  Power  Company 


ANEW  reservoir  for  the  Montreal  Water  and 
Power  Company,  near  the  corner  of  Maple- 
wood  Avenue  and  Bellingham  Road,  Outre- 
mont,  is  nearing  completion.    One  section  is 
practically  finished,  and  the  other  will  be  ready  next 
spring. 

The  reser\oir,  which  is  one  of  the  units  of  a  com- 
l^rehensive  plan  for  the  supply  of  water  to  the  large 
territory  lying  between  one  hundred  and  two  hundred 
feet  above  the  river  level,  will  have  a  capacity  of  45 
million  Imperial  gallons  and  is  situated  at  an  elevation 
of  365  feet  above  the  river.  It  is  irregular  in  shape, 
approximately  700  feet  long  by  325  feet  wide,  and  is 
divided  into  two  parts  by  a  concrete  wall  across  the 
narrowest  width. 

The  site  originally  purchased  for  this  purpose  some 
twenty  years  ago  was  found  to  be  much  too  small 
when  the  time  came  to  take  up  the  work,  and  the 
(jnly  property  obtainable  for  extension  lay  higher  up 
the  slope.  Thus  the  quantity  of  excavation  was  much 
larger  than  would  have  obtained  on  a  site  at  tlie  lower 
level.  A  concrete  gate  house  is  situated  at  the  north 
west  corner  in  which  are  placed  all  the  valves  neces- 
sary for  the  control  of  the  water.  Ludlow  valves,  sup- 
plied by  Drummond,  McCall  &  Company,  Montreal, 
are  used  in  the  gate  house. 

Connection  is  made  with  the  distribution  system 
l)y  means  of  48-inch  cast  iron  pipe,  one  branch  to  each 
section  of  the  reservoir,  and  20-inch  drains  are  pro- 
vided for  cleaning  purposes. 

When  completed,  the  property  will  be  graded,  sod- 
ded and  surrounded  bv  an  ornamental  iron  fence  which 


will  give  it  an  attractive  appearance  in  keeping  with 
the  development  of  the  neighborhood. 

Work  was  commenced  about  four  years  ago,  and 
the  extensive  character  of  the  job  may  be  judged  from 
the  fact  that  over  400,000  yards  of  rock  have  been  taken 
out,  in  addition  to  that  for  the  pipe  trench  30  feet 
deep,  to  give  connection  with  the  distribution  system. 
The  rock  was  of  a  very  hard  nature,  with  no  beds,  and 
with  a  tendency  to  break  into  large  masses.  Charges 
of  60  per  cent,  forcite  were  used  for  blasting. 

The  contractors,  Messrs.  Laurin  &  Leitch,  of  Mont- 
real, installed  a  very  extensive  and  complete  plant,  in- 
cluding s*:one  crushing  machinery,  the  surplus  product 
from  which  was  sold.  These  stone  crushers  consist 
of  five  Gates  gyratory  machines,  supplied  by  the  Allis- 
Chalmers  Company,  in  addition  to  one  set  of  24-in 
rolls.  Stone  not  required  for  immediate  use  was 
dumped  into  a  yard,  by  means  of  belt  conveyors. 

The  rock  was  drilled  by  Temple  electric  air  drills, 
manufactured  by  the  Canadian  Ingersoll-Rand  Com- 
])any,  and  after  being  blasted  was  loaded  on  to  cars 
by  two  steam  shovels,  supplied  by  the  Vulcan  Steam 
Shovel  Company,  Toledo.  The  cars  were  electrically 
operated  on  a  third  rail  system  of  tracks,  the  contrac- 
tors having  installed  a  plant  for  generating  electricity, 
used  for  this  track  and  for  other  purposes.  The  sys- 
tem is  known  as  the  W^oodford  central  control  system  ; 
tiie  tracks  were  divided  into  sections,  allowing  of  the 
current— 220  volt  d.c. — being  turned  into  any  section 
of  track  desired.  The  track  was  taken  up  and  moved 
to  various  points  as  the  exigencies  of  the  work  demand- 
ed. The  cars  were  carried  from  these  points  up  a  tim- 
ber trestle  to  the  crusher,  and  the  contents  there  dealt 
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Cross-section  of  the  concrete  plant 
installed  on  the  Montreal  Water  and 
Power  Company's  work  by  the  con- 
tractors. Messrs.  Laurin  &  l.cltch. 
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with.  The  switches  were  all  electrically  operated  from 
a  central  tower,  so  that  the  cars  could  be  shifted  as 
required. 

As  constructed,  the  walls  on  three  sides  and  the 
lower  half  of  the  fourth  side  are  native  rock  and  the 
only  part  built  of  concrete  is  the  upper  half  of  the 
north  wall  and  the  division  wall.  It  was,  however, 
found  necessary  to  line  a  part  of  the  rock  face  of  the 
west  wall  and  the  lower  half  of  the  north  wall  with 
concrete,  owing  to  very  bad  fissures  and  faults  which 
occur  near  the  surface  of  the  entire  site,  and  similar 
work  will  have  to  be  done  on  a  portion  of  the  eastern 
section.  The  concrete  mixing  for  the  floor  was  done 
by  two  21-foot  Ransome  mixers  (supplied  by  F.  H. 
Hopkins  &  Company,  Montreal),  gasoline  driven.  The 
concrete  was  spouted  down  from  the  two  Ransome 
mixers  placed  on  the  top  of  the  north  wall,  into  steel 
cars,  run  on  a  portable  track  to  any  part  of  the  reser- 
voir. 

The  rock  face  on  part  of  the  west  wall  and  south 
wall  from  the  bottom  to  the  water  line  has  been  treat- 
ed with  the  Cement  Gun,  supplied  by  the  Cement  Gun 
Company,  Inc.,  New  York,  to  fill  up  the  crevices  and 
provide  a  smooth  surface.  We  have  already  described 
the  general  operation  of  the  machine,  and  the  contrac- 
tors state  that  it  has  done  excellent  work  on  this  job. 
The  bottom  of  the  reservoir  was  cleaned  up  by  hand 
labor,  and  the  rock  sent  to  the  crushers. 

The  material  for  the  concrete  dividing  wall  as  well 


as  for  most  of  the  north  wall  was  mixed  and  deposited 
by  means  of  a  MacMichael  patented  pneumatic  mixer, 
controlled  by  the  Pneumatic  Concrete  Placing  Com- 
pany of  Canada,  Limited,  Montreal.  The  concrete  was 
mixed  and  placed  by  compressed  air,  using  a  No.  2 
Pneumatic  mixer,  which  has  a  capacity  of  ^  cubic 
yard  of  mixed  concrete  per  batch. 

The  compressor  supplying  the  air  was  a  steam- 
driven  Sullivan  Class  WB2,  with  a  piston  displacement 
of  706  cubic  feet  per  minute,  giving  a  pressure  of  80  lb. 
at  the  mixer.  It  was  located  about  1,100  feet  from  the 
mixer,  in  the  central  power  plant,  the  air  being  led  to 
the  mixer  through  a  6-in.  line,  with  a  storage  tank  at 
each  end  of  the  line.  One  tank  of  160  cubic  feet  capa- 
city was  located  about  30  feet  from  the  compressor,  . 
and  the  other,  of  50  cubic  feet  capacity,  stood  about 
10  feet  from  the  mixer. 

One  of  our  cuts  shows  an  approximate  section 
through  the  concrete  plant  and  the  arrangement  of 
tracks,  cement-shed,  stone  and  sand  storage  bins,  mea- 
suring hopper,  water  tank  and  Pneumatic  mixer.  Ce- 
ment was  unloaded  from  electric  cars  on  the  main 
track,  which  ran  along  one  side  of  the  job.  The  sacks 
were  thrown  from  the  cars  into  covered  chutes  which 
led  them  down  to  the  cement  shed,  where  they  were 
stored  until  needed.  For  the  unloading  of  sand  and 
stone,  a  standard  gauge  spur  from  the  main  line  was 
laid  on  a  short  trestle  running  past  the  bins.  Stone 
was  obtained  from  the  crusher  plant  and  dumped  di- 
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rectly  into  the  stone  bin  over  the  mixer  from  side 
dumping  cars  of  6  cubic  yard  capacity.  The  sand, 
coming  in  box  cars,  was  shovelled  into  a  large  auxil- 
iary bin  at  one  side  of  the  mixer,  the  sand  bin  over 
the  mixer  being  fed  from  the  auxiliary  bin  by  means 
of  a  bucket  elevator.  The  sand  and  stone  bins  were  of 
160  cubic  yards  each. 

From  the  storage  bins,  sliding  gates  in  the  bot- 
tom, operated  by  hand  levers  from  below,  allowed  the 
materials  to  fall  into  the  two  compartments  of  the 
measuring  hopper  immediately  over  the  mixer,  the 
cement  being  fed  from  the  cement  shed  by  a  gravity 
chute  opening  into  the  stone  compartment  of  the  hop- 
per. On  opening  a  gate,  the  contents  of  the  measuring 
hopper  dropped  into  the  mixer,  and  at  the  same  time 
a  measured  amount  of  water  was  directed  against  the 
stream  of  falling  materials,  all  falling  into  the  mixer 
together. 

The  pipe  for  conveying  concrete,  at  the  end  of  the 
wall,  rose  about  37  feet,  and  continued  along  the  top 
of  the  forms  around  curves  to  the  far  end.  This  pipe 
was  8^  in.  O.D.,  made  of  steel,  lapwelded,  and  weighs 
about  17  lb.  per  foot.     Slip  flanges  of  special  design 


door  of  the  mixer  after  the  material  had  been  put  in, 
admitted  air  over  the  material,  and  admitted  a  jet  of 
air  to  the  bottom  of  the  mixer,  and  were  operated  in 
the  order  named.  With  the  arrangement  of  bins  used, 
the  actual  mixing  and  placing  required  only  a  few 
seconds,  and  with  a  given  amount  of  air  the  time  re- 
quired for  a  complete  cycle,  charging  and  discharging, 
depended  only  on  the  personnel  of  the  operators  and 
the  length  of  shot. 

The  entire  arrangement  of  concrete  plant  was  de- 
signed to  obtain  maximum  economy  and  speed,  and 
with  a  view  of  eliminating  delays  due  to  bad  weather. 

The  greatest  distance  the  charges  were  conveyed 
was  600  feet,  which  includes  a  37-foot  rise  from  the 
ground  to  the  top  of  the  forms  at  about  100  feet  from 
the  mixer,  curves  between  mixer  and  discharge  elbow 
aggregating  300  degrees  on  this  shot.  The  operation 
at  this  distance  was  slower  than  at  a  shorter  distance 
on  account  of  the  greater  volume  of  air  required  to 
discharge,  a  wait  for  the  air  pressure  to  rise  being 
necessary  between  shots.  The  wall  was  poured  in  lifts 
of  3  feet,  and  in  alternate  sections,  which  would  re- 
quire more  than  the  average  amount  of  labor  expend- 
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Gate-house,  with  Kansonie  mixer. 


Pneumatic  concrete  conveyor  pipe  pouring  dam. 


made  connection  and  disconnection  an  easy  matter.  At 
any  joint,  an  elbow  could  be  bolted  on  and  the  con- 
crete directed  into  the  forms  from  that  point,  allow- 
ing the  stream  to  shoot  directly  to  the  form  or  em- 
ploying a  "bootleg"  to  spread  the  concrete  in  wide 
forms.  Both  methods  were  used  as  occasion  warrant- 
ed. The  pipe  was  well  tied  to  the  forms  at  bends,  on 
account  of  the  impact  of  the  batches,  which,  travelling 
at  great  speed  tend  to  move  the  pipe.  In  the  dam  the 
locomotive  crane  handled  the  large  plums  and  shifted 
the  riser  pipe  from  section  to  section  as  they  were 
poured,  the  main  pipe  being  laid  on  the  ground  at  the 
foot  of  the  form.  Each  section  was  poured  in  three 
lifts,  the  conveyor  pi])e  rising  for  the  lifts,  15  feet,  30 
feet,  or  37  feet. 

The  pneumatic  mixer  is  of  the  approximate  form 
of  an  inverted  cone,  the  conveyor  pipe  being  connected 
at  the  point  of  the  cone.  The  air-piping  was  so  ar- 
ranged that  the  operator  stood  beside  the  measuring 
hopper  in  front  of  three  handles  which  operated  air 
cocks,  and  with  the  top  of  the  mixer  in  view,  at  floor 
level.  Two  gauges  showed  the  pressure  of  the  air  sup- 
ply at  the  mixer  and  the  pressure  in  the  mixer  during 
the  time  of  discharge.     The  three  air-cocks  shut  the 


ed  to  change  the  point  of  discharge.  The  speed  of 
shooting  at  400  feet  was  1  batch  per  minute.  On  one 
lift  of  the  dam,  the  pipe  being  315  ft.  long  including  a 
rise  of  16  feet  at  the  end,  the  speed  of  shooting  was 
one  shot  in  47  seconds. 

The  gang  operating  the  plant  comprised  about  eight 
men,  including  the  foreman,  distributed  as  follows: — 
two  carrying  cement  to  chute  and  dumping  sacks ;  two 
operating  levers  admitting  materials  to  measuring  hop- 
per; one  operating  watertank  lever,  and  assisting 
mixer-operator;  one  mixer-operator  at  air  valves,  and 
admitting  materials  to  mixer ;  one  to  four  at  discharge 
and  spreading  concrete  in  wide  forms ;  one  foreman. 
This  gang  shifted  the  discharge  pipe  when  necessary. 

The  stripped  concrete  shows  a  smooth  surface  and 
a  close  grained  dense  mixture.  On  account  of  the  force 
with  which  the  batch  leaves  the  pipe,  it  was  decided 
that  the  concrete  would  not  require  spading  or  tamp- 
ing to  make  a  smooth  surface,  which  decision  the  re- 
sults verified  completely. 

The  plant  for  generating  the  electric  current  in- 
cluded a  750  h.p.  Belliss  and  Morcom  engine,  supplied 
by  Laurie  and  Lamb,  Montreal ;  a  C.  G.  E.  d.c.  gener- 
ator and  motors  to  operate  the  cars  carrying  stone  to 
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the  crusher  plant;  an  AlHs-Chalmers  a.c.  generator  for 
the  various  other  motors  employed  on  the  job;  the 
motors  on  the  cars  were  of  C.  G.  E.  make. 

The  general  scheme,  including  the  reservoir  as  des- 
cribed above,  was  designed  by  Mr.  F.  H.  Pitcher,  Gen- 
eral Manager  and  Chief  Engineer,  and  Mr.  W.  H. 
Sutherland,  Assistant  Engineer,  of  the  Montreal  Water 
and  Power  Company. 


Unit  Costs  of  Resurfacing  Portions  of  the 
Niagara  River  Road  in  Queen  Victoria  Park 

IN  reconstructing  a  five-mile  section  of  the  Niagara 
River  Road  in  Queen  Victoria  Park  cost  data 
were  obtained  of  considerable  interest.  The  road 
was  formerly  constructed  as  waterbound  macad- 
am, the  width  of  macadam  pavement  being  18  ft.  Re- 
construction work  was  divided  into  three  parts,  i.e., 
light  resurfacing,  heavy  resurfacing  in  which  the  entire 
top  course  was  reconstructed,  and  a  iMtuminous  car- 
pet treatment  of  another  section  of  the  same  road. 
Contractor's  profit  and  overhead  cost  are  excluded. 

Light  Resurfacing 

On  this  section,  which  was  2.17.  miles  in  length,  the 
work  consisted  of  spiking  up  the  old  surface  with  a 
steam  roller,  repairing  depression  with  new  stone  when 
needed,  shaping  l)y  raking,  and  watering  and  rolling. 
The  cost  of  this  work  is  given  in  Table  I. 

Table   I. — Light   Resurfacing   Waterbound   Macadam    Road- 
way 
Conditions: 

August  5,  l!)i:!,  to  October  31,  I'JIH,  from  .Slater's  Dock. 

South. 
Average  length  of  haul — 3.4  miles  from  M.  C.  R.  siding, 

Chippewa. 
Length,  14,63.')   ft.  =  2.77   miles;   widtli.   18    ft.   =  29,3.'.0 
sq.  yds. 

Cost  per 
Total  sc|.  yd. 

cost.  cts. 

Labor : 

Loading  2-in.  stone  and  screenings  .   ,$232. SO  .8 

Hauling 442.95  1.51 

Pumping  and  watering 45.29  .15 

Repairing  roadway 275.18  .94 

Rolling  and  spiking 97.29  .33 


Material: 

2-in.   stone — 205.5    tons   at   .$1.25 
Screening.s — 150.2   tons   at   $1.00 


$1,093.27 

256.88 
.      150.20 


3.73 


.88 
.51 


$    407.08  1.39 
Summary: 

Labor 1 ,093 .  37  3 .  7;i 

Materials 407.08  1.39 


Totals $1„500.35        5.12 

Cost  per  mile    540.00 

Ivemarks: 

397  cu.  yds.  of  stone  and  screenings  were  nlaced  <jn  2'.l.- 

250  sq  yds. 
1   cu.  yd.  of  stone  an<l  screcniuRs  was  placed  on  98.5  sq. 

yds. 
Ratio  of  3-in.  stone  to  screenings  used — 1  to  .731. 
Ton-mile  cost  of  hauling  materials — 30.2  cents. 
Wage  rates: 

Teams,  per  hour 

Laborers,  per  hour 

Foremen,  per  hour 


.$0. 


.32 
.30 


Heavy  Resurfacing  * 

On  this  section,  2.74  miles  in  length,  the  top  course 
of  the  road  was  scarified,  new  stone  added  and  the  top 
course  finished  as  in  new  macadam  construction,  by 
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llusiiing  and  rolling.    The  ccst  of  this  work  is  given  in 
Table  II. 

Table  II. — Heavy  Resurfacing  Waterbound  Macadam  Road- 
way 

Conditions: 

August  1,  1913,  to  December  15.  1913,  from  Black  Creek. 

North. 
.\verage    length   of    haul — 1.98   miles    from    Black    Creek 

siding. 
Length,  14,467  ft.  =  3.74  miles;  width,  18  ft.  =  28,934  sq. 

yds. 


Total 
cost. 
Labor: 

Loading  2-in.   stone   and   screenings  $    521.00 

Hauling 1,509.00 

Pumping  and  watering 215.00 

Repairing  roadway 547.00 

Rolling  and   spiking 435.0 


Cost  per 
sq.  yd. 

uts. 


.8 
1.9 
1.5 


Material: 

3-in.  stone — 750  tons  at  $1.10   . .  . 
Screenings — 324J4   tons  at  $1.10 


$3,217.00 

825.00 
357.00 


$1,182.00 
Summary: 

Labor 3,217.00 

Materials 1,182.00 


11.2 


2.9 
1.2 


4.1 


11.2 
4.1 


15.3 


Totals $4,399.00 

Cost  per  mile 1,600.00 

Remarks: 

895.4  cu.  yds.  of  stone  and  screenings  were  placed  on  28,- 

934  sq.  yds. 
1  cu.  yd.  of  stone  and  screenings  was  placed  on  32.3  sq. 

yds. 
Ratio  of  3-in.  stone  to  screenings  used — 1-  to  .433. 
Ton-mile  cost  of  loading  and  hauling  materials — 33.3  cts. 
Wage  rates: 

Teams,  per  hour .$0.45 

Laborers,  per  hour .20 

Foremen,   per  hour ..■jo 

At  Queen  Victoria  Park  rates  for  teams,  55  cts.  .ind  men. 
22  cts.,  the  above  ton-mile  cost  would  be  38.4  cts. 

Bituminous  Carpet  Treatment 

A  section  of  road  2.77  miles  in  length  was  covered 
with  a  bituminous  carpet.     .\   refined  tar  known  as 


Table  III. — Bituminous  Carpet  of  Tarvia  A  and  Vi-in.  Stone 
Conditions: 

September    3    to    October    16.    1913.    vicinity    of    Usher's 

Creek. 
Length  of  haul— 3.4  miles. 
Length,  14,635  ft.  =  2.77  miles;   width.   18   ft,  =  363  2.i0 

sq.  ft.  =  39,250  sq.  yds 
Depth— ^  in. 


Costs: 


Co.st  per 
Total  sq.  yd. 

coat  cts. 


Loadrng.  hauling  and  placing  stone  $  861.05  3.90 
Loading,  hauling  and  placing  tarvia  353.71  1.19 
Placing    and     removing    plant     ...  56.50  .19 


$1,271.34  4.28 


Materials: 

Vz-m.  stone— 487.5  tons  at  $1.30  .  .  633   75 

Tarvia  "A"— 14,,307  gals,  at  10c.  ..  .  1.430  70 
Freight  $188.35;  demurrage,  .$32  ..  .  330.:!-, 
Soft  coal  for  heating  and  operatin,"- 

■■ol'er '. "       88.90 


3.14 
5.5  s 


.30 


8.02 


Totals $2,373.70 

Summary: 

J'/'^"'".  •, 1,371.34          4.2s 

Materials 3,373.70         8.03 


„,,^°.'^'^ $.3,644.04         12.,30 

2.,  7   miles    cost .$3,644.94 

1  mile  cost       L300.00 

1    square  yard  cost q  ^g.so 
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"Taivia  A"  and  ^-in.  .stone  chips  were  used.  Tlie  tar 
was  shipped  in  tank  cars  to  the  nearest  railway  siding 
and  heated  by  means  of  a  steam  boiler  to  a  tenijjera- 
ture  of  100  deg.  F.,  when  it  was  forced  by  steam  pres- 
sure into  the  distrilniting  apparatus,  and  then  hauled 
to  the  site  of  the  work  and  attached  to  the  steam 
roller.  Connection  was  here  made  to  the  boiler  of  the 
roller  and  the  tar  heated  to  a  temperature  of  between 
175  deg.  and  200  deg.  l*".  .Steam  pressure  at  .3.5  lbs.  was 
then  applied  to  spray  the  tar  from  the  distributing:  nia 
chine  onto  the  road.  The  distributing  apparatus  used 
was  supplied  with  nozzles  at  the  rear  through  which 
the  hot  tar  was  forced  in  a  fine  spray. 

The  portion  of  the  hot  tar  that  did  not  ])enetrate 
the  road  surface  was  absorbed  by  J/2-in.  stone  chips 
applied  at  a  rate  of  1  cu.  yd.  of  chips  on  65  sq.  yds.  of 
surface,  the  depth  of  stone  and  tar  l)eing  slightly  over 
^-in.  Tar  was  ai)plied  at  a  rate  of  Yi  gal.  a  square 
yard.  As  shown  in  Table  III.  the  total  cost,  including 
labor,  was  $0,123  per  square  yard,  or  about  $1,800  per 
mile  for  an  18-ft.  roadway. 

It  is  estimated  that  the  only  cost  (jf  ui)keep  for  this 
surface  will  be  an  annual  tar  spraying,  using  about 
y%  gal.  of  tar  per  square  yard,  at  a  cost  of  between  3 
and  4  cts.  per  square  yard,  or  al)out  $320  per  mile  for 
an  18-ft.  roadwav. 


To  Glean  Bricks  Blackened  by  Smoke 

FOR  the  cleaning  of  bricks  in  the  walls  of  a  church 
that  had  been  blackened  by  coal  smoke  and 
which  settled  on  the  coping  and  washed  down 
over  the  light-colored  i)ressed  bricks,  and 
where  dilute  muriatic  acid,  pearline  and  other  sub- 
stances had  been  tried  without  satisfactory  results,  the 
following  is  recommended  : — Muriatic  acid  will  not  re- 
move smoke  stains,  nor  will  soda  or  soda  ash  do  it. 
Smoke  stains  must  be  removed  by  scrubbing  and  rub- 
bing with  the  ])roper  solutions.  Try  the  following- 
method  :  Mi.x  one  gallon  soft  soap,  two  pounds  powder- 
ed pumice  and  one  pint  of  liquid  ammonia,  beating 
the  mixture  well.  After  carefully  dusting  the  brick- 
work, apply  the  mixture.  This  should  be  in  the  form 
of  a  soft  paste,  in  a  fairly  thick  layer  with  a  fibre  brush, 
allowing  it  to  remain  for  about. twenty  minutes:  then 
rub  it  in  on  the  bricks  with  a  good,  stiff  scrubbing- 
brush,  using  plenty  of  elbow-grease.  Use  a  large 
sponge  and  plenty  of  lukewarm  water  to  remove  the 
lather,  and  then  rinse  with  clear  water,  or,  if  conveni- 
ent, use  a  hose  for  rinsing.  This,  if  properly  done,  will 
remove  the  most  stubborn  case  of  discoloration  h\ 
smoke  from  bricks. 


Dust  Prevention  in  Cement  Works 

Gl'-MENT  dust  is  irritating  not  only  to  those  who 
are  compelled  to  work  in  it,  but  also  to  the 
occupants  of  buildings  and  land  in  the  vicin- 
ity of  cement  manufactories.  One  method  of 
dealing  with  the  jiroblcm,  pointed  out  by  Ferro-Con- 
crete,  is  that  worked  out  by  Mr.  T.  J.  Fleming,  the 
general  manager  of  the  California  Portland  Cement 
Company,  of  Los  .\ngeles.  .Xt  the  Colton  works  of 
this  company  a  dust  collecting  system  has  been  in- 
stalled for  five  rotary  kilns,  each  with  a  capacity  of 
750  barrels  a  day. 

The  dust  house  contains  tw-<.)  departments,  one 
for  the  dry  and  the  other  for  the  wet  treatment.  The 
former  is  a  room,  155  ft.  long  by  100  ft.  wide  by  31 
ft.  high,  where  the  dust-laden  gases  are  received  di- 
rect from  the  fans.      The  building  is  of  steel  frame 


construction,  the  sides  and  roof  covered  with  galvan- 
ized corrugated  iron  in  order  to  assist  radiation.  There 
are  ten  cross  tunnels  leading  to  a  longitudinal  tun- 
nel running  parallel  to  the  dust  chamber.  In  these 
cross  tunnels  are  screw  conveyors  for  drawing  off  the 
dust,  which  is  discharged  into  a  conveyor  in  the 
longitudinal  tunnel,  continuously  delivering  the  dust 
back  to  the  mixing  de])artment  whence  raw  material 
is  supplied  to  the  kilns. 

In  the. washing  department  of  the  dust  house,  there 
are  five  chambers,  each  60  ft.  long  by  20  ft.  wide,  with 
brick-lined  walls  and  a  reinforced  cement  roof.  After 
the  gases  from  the  kilns  have  deposited  part  of  the 
dust  in  the  dry  department,  they  enter  the  wet  treat- 
ment chambers  and  pass  over  a  series  of  baffles  ar- 
ranged so  that  the  gases  have  to  pass  through  water 
and  finally  through  a  screen  of  atomized  water  and 
steam.  The  water  overflowing  from  the  wet  chambers 
contains  about  0.1  lb.  of  cement  dust  in  suspension, 
and  an  equal  amount  of  cement  in  solution,  and  is 
discharged  into  primary  and  secondary  steel  settling 
tanks  of  conical  form.  The  thick  slurry  from  second- 
ary tanks  is  continually  pumped  back  to  the  kilns,  be- 
ing mixed  with  dry  material  from  the  raw  material  de- 
partment. 

It  is  stated  that  the  total  amount  of  dust  recovered 
daily  amounts  to  about  75  tons,  50  tons  from  the  dry 
department  and  25  tons  from  the  wet  department.  The 
power  continuously  required  for  the  plant,  including 
that  for  the  slurry  pumps,  circulating  pumps  and  con- 
veyors, is  120  horse-power,  approximately,  to  which 
must  be  added  that  for  operating  the  fans  and  handling 
the  hot  gases  from  the  kilns. 


.Mo\ing  pictures  portraying  engineering  construc- 
tion in  actual  progress  formed  one  of  the  features  of  a 
recent  meetin<,'^  held  by  the  Western  Society  of  Engi- 
neers. The  pictures  were  shown  in  two  reels,  one  de- 
voted to  highway  construction  and  the  other  to  the 
manufacture  of  concrete  fence  posts,  tile  and  silos. 

When  it  is  desired  to  flatten  out  old  mounted  plans, 
old  paper  drawings  or  old  cloth  or  paper  prints,  the 
following  method  has  been  found  to  work  success- 
fully in  every  instance  where  harsh  handling  or  re- 
verse rolling  would  ruin  the  appearance  of  a  draw- 
ing. Make  a  thick,  boiled  starch  of  flour  by  boiling 
dour  and  water  down  to  almost  the  consistency  of 
thin  dough.  Lay  the  plan  out  bottom  up  on  a  flat  sur- 
face and  apply  the  starch  as  a  paint,  thoroughly  rub- 
bing it  into  the  surface.  Keep  the  plan  perfectly  flat 
until  dry  and  then  it  will  be  found  that  it  will  remain 
smooth.  The  flour  starch  will  not  injure  the  plan  in 
any  manner.  This  method  was  found  to  be  the  only 
successful  way  of  treating  a  large  number  of  old  rail- 
road plans  which  had  to  be  flattened  out  for  filing  in 
drawers. 


Burning  Empty  Dynamite  Cases  is  discussed  in  the 
DuPont  Magazine.  It  is  essential  in  destroying  dyna- 
mite to  take  it  out  of  its  wooden  case,  as  the  nails  arc 
apt  to  cause  an  explosion  when  the  flame  reaches 
them,  .^ny  cases  showing  signs  of  being  stained  with 
nitroglycerine  should  not  be  used  for  fuel  but  burned 
in  the  open.  .\  little  excelsior  or  waste  should  be 
soaked  in  gasoline  and  placed  under  the  cmptv  cases. 
One  end  of  a  piece  of  fuse  2  or  3  ft.  long  should  then 
be  lighted  and  the  other  end  placed  in  the  excelsior, 
or  the  workman  may  lay  a  train  of  excelsior,  light  one 
end  with  a  match,  and  run. 
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Design  and  Maintenance  of  Sewage 
Treatment  Works 

THE  use  to  which  a  stream  is  put  and  the  avail- 
able water  for  dilution  should  be  factors  in 
the  design  of  every  plant,  and  treatment 
should  not  be  carried  further  than  is  niade 
necessary  by  the  conditions  of  the  stream  which  is  to 
receive  the  sewage  after  treatment.  Where  streams 
are  used  as  sources  of  water-supply  for  near-by  towns, 
a  higher  standard  of  effluent  is  required  than  where 
the  purpose  of  the  treatment  works  is  only  to  prevent 
nuisance. 

All  disposal  works  should  be  recognized  as  mach- 
ines which  require  intelligent  supervision  and  which,  if 
properly  designed  and  maintained,  can  be  made  to  pro- 
duce just  that  quality  of  effluent  which  the  diluting 
capacity  of  the  local  stream  will  render  satisfactory. 
In  this  way  greater  general  progress  in  the  better- 
ment of  stream  conditions  will  result. 

It  will  frequently  happen  that,  in  small  streams,  the 
dry-weather  flow  can,  with  profit,  be  increased  by  the 
intelligent  use  of  stored  upstream  water,  and  the  dis- 
charge of  a  partly  treated  sewage  thus  made  possible 
at  all  seasons. 

Where  the  two-storey  type  of  tank  is  adopted  care 
must  be  exercised  that  the  tanks  are  not  made  too 
large,  as  under  such  circumstances  they  are  liable  to 
fail  of  their  purpose  by  reason  of  the  sewage  in  the 
settling  chamber  becoming  septicized  and  creating 
nuisance. 

Patented  Processes. — Town  authorities  should  not 
deal  with  the  proprietors  of  any  patented  processes  or 
devices  for  sewage  treatment  without  the  assistance  of 
some  competent  advising  engineer. 

The  treatment  of  sewage  has  always  seemed  to  be 
a  particularly  fertile  ground  for  the  exploitation  of 
patented  methods,  from  the  early  days  of  the  many 
processes  of  chemical  precipitation  to  the  present-day 
electrolytic  treatment ;  many  of  these  schemes,  while 
apparently  successful  in  the  experimental  plants,  are 
entirely  infeasible  on  a  practical  scale.  There  is  danger 
in  deducing  results  from  small  test  apparatus  without 
scientific  study  by  a  qualified  expert ;  often  the  cost  of 
such  treatments,  when  undertaken  practically,  is  pro- 
hibitive. The  proprietor  of  a  process  who  is  looking 
for  a  contract  will  give  a  bond  and  make  various  pro- 
positions which  appeal  to  the  people  of  a  town  and  in 
this  manner  lead  them  to  favor  the  acceptance  of  such 
propositions.  Many  costly  mistakes  have  been  foisted 
on  communities  in  this  way. 

Processes  of  Treatment 
Sedimentation  and  Sludge  Digestion.— Usually  the 
first  process  of  treatment  is  the  removal  of  the  solid 
matters  which  have  been  maintained  in  suspension  by 
the  velocity  of  flow  in  the  sewer.  In  the  past,  when 
the  solids  were  allowed  to  settle  in  tanks  in  which  the 
sewage  flowed  over  and  in  contact  with  the  putrescent 
deposits  in  the  bottom,  odors  resulted.  Also,  when  the 
deposit  from  such  tanks,  called  sludge,  was  placed  up- 
on the  ground  or  upon  drying  beds,  the  foul  emana- 
tions added  to  the  nuisance.  But  within  recent  years, 
two-storey  tanks  have  been  devised  and  are  in  success- 
ful operation  whereby  the  sewage  is  settled  for  a  short 
period  of  time  in  the  upper  storey  and  the  sludge  al- 
lowed to  remain  in  the  lower  compartment  cf  the  tank 
sufficiently  long  for  the  decomposable  matters  to  di- 
gest, and  the  settling  sewage  is  kept  from  coming  in 
direct  contact  with  the  digesting  sludge. 

•  ;oi)  loiisatloti  of  a  P.oifress  Report  ot  the  Committeo  on  Sewen.ee 
and  SewaKc  Dlnpa^al. j)rose,.t«d  to  the  Sanitary  Kn^ineciinK  Scctfcfn  of 
the  American  Public  Health  Association,  Jacliaonville,  December  1914 


Such  tanks  will  discharge  an  effluent  practically 
free  of  settleable  matter  in  nearly  as  fresh  a  condition 
as  when  received.  The  gases  evolved  during  digestion 
of  the  sludge  away  from  contact  with  the  sewage  are 
principally  methane  or  marsh  gas  and  carbon  dioxide, 
both  of  which  are  inodorous.  Sludge  withdrawn  from 
such  tanks  after  digestion  is  inoflfensive,  dries  quickly 
and  may  be  used  for  filling  low  land  or  for  agricultural 
purposes  with  no  danger  of  nuisance. 

Oxidation. — If  the  conditions  require  more  refined 
treatment  than  sedimentation,  it  becomes  necessary  to 
adopt  processes  for  oxidation.  This  may  be  accom- 
plished by  means  of  intermittent  sand  filters,  contact 
beds  or  sprinkling  filters,  the  choice  of  which  is  largely 
dependent  on  the  availability  of  different  construction 
materials  and  the  size  of  plant  to  be  installed.  Inter- 
mittent sand  filters  are  only  economical  where  large 
areas  of  sandy  soil  are  available.  The  sprinkling  filter, 
on  the  score  of  economy  and  on  account  of  the  maxi- 
mum efficiency  secured  on  a  minimum  area  of  land,  is 
generally  given  preference ;  yet  under  certain  condi- 
tions contact  beds  are  justified. 

The  present-day  tendency  is  to  adopt  processes 
which  will  maintain,  as  far  as  possible,  aerobic  condi- 
tions in  the  liquid  at  all  stages  through  the  plant ;  the 
maintenance  of  such  aerobic  conditions  is  the  primary 
consideration  in  avoiding  nuisance. 

Disinfection. — As  the  purpose  of  disinfection  is  the 
destruction  of  pathogenic  bacteria,  in  order  to  provide 
a  double  safeguard  against  water-borne  diseases,  it  can 
be  generally  said  that  disinfection  of  sewage  is  an  un- 
necessary refinement,  unless  the  effluent  of  the  sewage- 
treatment  works  is  discharged  into  a  water  course  ad- 
jacent to  and  above  the  intake  of  a  water-purification' 
plant,  and  even  in  such  a  case  the  responsibility  of 
protecting  the  public  health  should  rest  upon  the  puri- 
fication of  the  water. 

It  is  not  practical  to  disinfect  crude  sewage  con- 
taining particles  of  organic  matter  of  appreciable  size, 
as  with  the  usual  period  of  contact  it  is  impossible 
for  the  disinfectant  to  penetrate  the  solids. 

Odors  and  Their  Avoidance 
The  amount  of  odors  depends  largely  on  the  fresh- 
ness of  the  sewage  and  the  method  ot  treating  and 
handling  the  sludge.  The  freshness  of  the  sewage 
depends  largely  on  time  of  travel  and  the  design  of  the 
collecting  system,  on  the  adaptation  of  size  to  dis- 
charge, the  provision  for  self-cleansing  velocities  and 
on  the  ventilation  of  the  sewers  so  as  to  provide  as 
much  natural  aeration  to  the  liquid  as  possible  If  the 
sewage  is  fresh  or  if,  in  other  words,  it  contains  dis- 
solved oxygen,  there  will  not  be  serious  odors  from 
the  application  or  treatment  of  the  liquid  portion,  pro- 
vided the  plant  is  maintained  with  no  lodgment  of 
sewage  in  pools  or  overloading  of  the  surface  of  the 
filters. 

^  There  is  a  potential  cause  of  odors  in  the  slud^^e 
But  by  the  use  of  the  more  modern  type  of  tanks,  with 
thorough  digestion  of  the  decomposing  solids  and  dis- 
charges on  properly  prepared  sludge-drying  beds,  un- 
der favorable  weather  conditions,  no  odor  of  serious 
moment,  noticeable  more  than  a  few  hundred  feet 
should  ever  occur.  Odors  can  be  largely  eliminated 
by  good  design,  but  their  occurrence  depends  more  par- 
ticularly on  proper  supervision  of  the  plant. 

By  the  use  of  the  two-storey  sedimentation  tanks 
which  provide  for  the  digestion  of  sludge,  and  by  care 
m  tlie  management  of  the  works,  plants  are  operated 
in  Europe  and  in  this  country  where  no  oders  are  no- 
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ticeable  either  from  the  sewage  or  from  the  sludge  dur- 
ing drying. 

In  plants  where  other  methods  of  treatment  are 
adopted  it  is  probable  that  odor  will  be  produced.  It 
has  been  estimated  that  at  such  a  plant  capable  of 
treating  the  sewage  of  50,000  i)eople,  with  good  man- 
agement no  odors  should  ever  be  apparent  beyond 
1,00(3  to  1,200  feet  from  the  works,  even  when  sludge 
is  being  discharged  upon  the  drying  beds  or  in  the 
spring  when  the  filters  are  in  bad  condition,  dvie  to 
the  past  winter  interfering  with  work  being  done  on 
them. 

With  smaller  plants  this  distance  should  be  less, 
and  with  larger  plants  possibly  more.  By  diffusion,  of 
course,  the  odor  becomes  more  faint  as  the  above- 
named  distances  are  reached,  and  beyond  these  dis- 
tances no  odor  should  be  noticeable.  What  might  be 
termed  odors,  strong  enough  to  be  disturbingly  dis- 
agreeable to  a  person  whose  nasal  sensitiveness  is  not 
afTectcd  by  his  knowledge  of  the  source  of  the  odor, 
should,  perha])s,  never  be  found  at  a  distance  more 
than  one-third  of  those  mentioned.  It  should,  how- 
ever, be  noted  that  an  odor  from  a  sewage  plant  which, 
if  from  a  farm  would  never  be  noticed  or  would  be  ac- 
cepted as  simply  natural  and  reasonable,  will  gener- 
ally develop  complaints  of  nuisance.  Sentiment,  re- 
gardless of  facts,  frequently  blames  on  an  inoffensive 
sewage-disposal  plant  bad  odors  from  other  sources. 
In  short,  sewage-treatment  wtirks  should  be  as  isolated 
as  is  economically  possible. 

For  the  avoidance  of  odors,  the  fundamental  con- 
siderations are  the  delivery  of  the  sewage  as  fresh  as 
possible  at  the  plant,  the  application  of  the  liquid  por- 
tion to  filters  before  the  sewage  has  become  stale,  and 
the  ])roper  treatment  of  the  sludge  so  as  to  render  it 
comparatively  odorless  and  easily  handled. 

Making  Sewagi-Works  Attractive  by  Planting  Trees, 
Shrubs  and  Flowers 

Dis])Osal  plants  should  be  made  attractive  by  plant- 
ing and  parking,  and  no  money  can  be  better  spent 
than  this.  The  trees  to  some  degree  prevent  the  spread- 
ing of  the  odors,  and  in  the  planting  of  trees  and 
shrubs  the  direction  of  the  prevailing  wind  should  be 
taken  into  account. 

I.ocal  authorities,  when  they  first  take  up  sewage- 
treatment  for  consideration,  freepiently  look  u])on  the 
])lant  as  a  dump  for  municipal  waste,  and  it  never  oc- 
curs to  them  that  it  is  good  policy  to  spend  money 
to  make  the  works  so  attractive  that  ])eople  will  volun- 
tarily make  it  the  objective  ])oint  of  their  Sunday  after- 
nuon  strolls. 

Such  beautification  and  the  proper  maintenance  of 
the  a])pcarance  of  the  ])lant  are  the  surest  and  best 
means  of  preventing  complaints  of  odors  or  nuisance; 
this  because  of  the  psychological  effect  on  those  living 
near  the  plant,  and  also  on  the  attendants,  who  un- 
consciously adoi)t  a  higher  standard  of  cleanliness  and 
care  of  the  works. 


IT  is  generally  admitted  that  mountain  railways  of 
the  aerial  cable  ty])e  cost  less  to  construct  than 
the  funicular,  and  in  Switzerland  there  are  sev- 
eral under  construction.  L'Electricien  of  Paris 
describes  a  new  ro])eway  recently  constructed  near 
Hozen,  where  there  is  a  rise  of  2,750  ft.  in  5,400  ft., 
and  an  average  inclination  of  43  deg.  The  two  cars, 
one  of  which  ascends  while  the  other  descends,  are 
connected  by  a  cable  in  duplicate.  The  up  and  down 
lines  are  20  ft.  apart,  and  each  consists  of  two  stee! 
cables  20  in.  apart,  on  which  runs  a  four-wheel  trolley, 
to  which  the  car  is  attached.    The  double  cables  which 


draw  the  cars  arc  operated  by  an  electric  motor  fixed 
at  the  highest  station.  The  supply  of  current,  which 
is  taken  from  a  central  station,  is  supplemented  by  a 
battery  for  emergency  use.  Hand  gear  on  the  car  is 
also  provided.  All  cables  are  in  duplicate,  and  a  large 
factor  of  safety  has  been  allowed.  The  ropeway  is 
supi)orted  on  steel  towers,  56  ft.  being  the  maximum 
height,  and  the  longest  span  1,300  ft.  The  cars  take 
eight  passengers  inside  and  eight  outside. 


Macadam  pavements  have  been  laid  in  Winnipeg, 

since  1894,  to  a  total  of  nearly  600,000  square  yards. 
Since  1901  nearly  165,000  square  yards  have  had  to  be 
lemoved. 


Book  Reviews 

American  Sewerage  Practice;  Vol.  I.,  Design  of  Sewers; 
by  Metcalf  &  Eddy.  Published  by  the  M(?Graw-Hill  Book 
Company,  Inc.,  New  York  City.  Price  $.'5  Net.  This  is  the 
first  of  three  volumes  which  will  treat  of  the  more  import- 
ant principles  of  theory  and  rules  of  practice  in  the  design 
and  operation  of  sewerage  works.  This  first  volume  deals 
with  the  design  of  sewerage  systems,  the  second  will  cover 
their  construction  and  the  third  will  be  devoted  to  the  design 
of  works  for  the  treatment  and  disposal  of  sewage.  The 
introduction  to  Vol.  I.,  which  deals  with  the  lessons  taught 
by  early  sewerage  works,  contains  some  particularly  inter- 
esting historical  data.  An  idea  of  the  scope  of  the  book  may 
be  obtained  from  the  subjects  of  the  various  chapters,  which 
arc  as  follows: — The  General  Management  of  Sewerage  Sys- 
tems; Flow  of  Water  in  Pipes  and  Channels;  Velocities  and 
Grades;  Measurement  of  Flowing  Water;  Quantity  of  Sew- 
age; Precipitation;  Formulas  for  Estimating  Storm- Water 
Flow;  The  Rational  Method  of  Estimating  Storm- Water  Run- 
off in  Sewer  Design;  Gauging  Storm-Water  Flow  in  Sewers; 
Sewer  Pipe;  The  Design  of  Masonry  Sewers;  Examples  of 
Sewer  Sections  and  the  Loads  on  Sewers;  The  .Analysis  of 
Masonry  .\rches;  Street  Inlets.  Catch-Basins  and  Manholes; 
Junctions.  Siphons,  Bridges  and  Flushing  Devices;  Regulat- 
ors. Overflow.  Outlets.  Tide  Gates  and  Ventilation;  Sewage 
Pumping  Stations.  The  volume  is  a  comprehensive  one.  Its 
pages  number  750  and  its  illustrations  328.  The  illustrative 
details  are  particularly  complete  and  illuminating.  \'ol.  II., 
The  Construction  of  Sewers,  is  now  on  the  press,  and  Vol. 
III..  Tlie  Disposal  of  Sewage,  is  in  course  of  preparation. 

New  Time  Savers  in  Hydraulics  and  Earthwork,  by  C.  F.. 
Housden  London:  Longmans.  Green  &  Company,  39  Pater- 
noster Row.  Price  3s.  Net.  These  time  savers  consist  of  the 
author's  "Hydraulic  Scales,"  from  which  the  dimensions  of 
pipes,  drains  and  sewers  can  be  ascertained  easily  and  ac- 
curately, and  his  "Rapid  Earthwork  Calculation."  from  which 
the  quantity  of  earthwork  required  in  a  bank  or  cut  can  be 
quickly  calculated  to.  if  necessary,  the  nearest  inch  of  its 
depth, — strongly  bound  together  into  one  convenient-sized 
manual.  This  little  work  contains  useful  tables  and  diagrams 
the  application  of  which  should  be  found  valuable  by  muni- 
cipal engineers  and  others.  The  author  was  formerly  Super- 
intending Engineer  in  the  Public  Works  Department  of  India. 


"0.\y-.'\cctylene  Welding  and  Cutting  and  Its  .Applica- 
tion." is  the  title  of  a  booklet  received  from  L'Air  Liquide 
Society.  Montreal.  This  booklet  deals  with  the  numerous 
applications  of  the  oxy-acetylene  blow  pipe  and  contains  in- 
teresting information  concerning  the  manufacture  of  oxygen. 


.\  bulletin  recevied  from  Messrs.  Canadian  .\l1is-Chal- 
mers,  Limited,  Toronto,  contains  detailed  illustrated  informa- 
tion about  Cochrane  Multiport  Valves,  manufactured  by  the 
Harrison  Safety  Boiler  Works.  Philadelphia.  Messrs.  .Allis- 
Chalmers  are  the  exclusive  agents  in  Canada  for  these  valves. 
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Personal  Mention 


An  interesting  address  on  Submarines  was  given  on 
December  22nd,  before  the  members  of  the  Ottawa  Branch 
of  the  Canadian  Society  of  Civil  Engineers,  by  Engineer- 
Commander   Howe,   of  the   Royal   Navy. 

The  new  Dean  of  the  School  of  Mining  of  the  Univer- 
sity of  California  is  Mr.  Andrew  C.  Lawson,  a  graduate  of 
the   University   of   Toronto. 

Mr.  E.  Carnegie,  of  Welland 

MR.   E.   Carnegie,   Vice-President   and   General   Man- 
ager  of   the    Electric   Steel    &   Metals    Company, 
Limited,  Welland,  Ont.,  is  a  gentleman  whose  ac- 
tivities  will   interest   many   readers   of   the    Con- 
tract  Record  and   Engineering   Review.     Particularly   is   this 
the  case  in  view  of  the   fact  that  quite  recently  he  was  ap- 
pointed a  member  of  the  Shell  Committee,  a  technical  body 


Mr.  E.  Carnegie. 

which    acts    in    an    advisory    capacity    to   the    Department    of 
Militia  and  Defence. 

Mr.  Carnegie  was  born  at  Aberdeen,  Scotland,  and  edu- 
cated in  that  city  and  at  London.  He  received  his  technical 
education  at  the  East  London  Technical  College  and  the 
City  of  London  College,  and  served  his  apprenticeship  with 
Messrs.  Jos.  Richmond  &  Company,  hydraulic,  mechanical 
and  electrical  engineers,  of  London. 

When  the  Electric  Steel  and  Metals  Company,  Limited, 
was  organized,  in  August,  1913,  Mr.  Carnegie  was  appointed 
Director  and  Secretary-Treasurer.  He  succeeded  to  his  pre- 
sent office  of  Vice-President  and  General  Manager  only  last 
November. 

Mr.  Carnegie's  firm  has  a  number  of  important  contracts 
in  hand,  including  one  from  the  Government  for  shells,  and 
so  it  is  interesting  to  note  the  various  positions  occupied  by 
him  during  his  career.  His  first  important  charge  was  the 
projectile  plant  of  Messrs.  Vickers,  Sons  &  Maxim,  at  their 
great  works  in  Erith,  in  the  County  of  Kent,  Engliind.  From 
Erith  Mr.  Carnegie  was  appointed  to  a  position  in  the  Royal 
Gun  Factories  at  Woolwich  Arsenal.  Later  he  was  engaged 
by  Messrs.  Cammel,  Laird  &  Company,  of  Sheffield,  England, 
on  their  Foundry  and  Shell  Plant.  He  was  subsequently  en- 
gaged by  Messrs.  Thos.  Firth  &  Sons,  Limited,  of  Sheffield, 


as  Assistant  Engineer  on  the  installation  of  their  new  steel 
mills,  rolling  mill  and  projectile  plant. 

A  tribute  to  Mr.  Carnegie's  experience  is  the  fact  that  he 
was  retained  in  a  consulting  capacity,  as  technical  and  me- 
chanical adviser,  by  the  Gramophone  Company,  Limited, 
London,  England— a  firm  'which  operates  plants  in  seven 
countries. 

Mr.  Carnegie's  technical  experience  is  an  interesting  and 
useful  one,  and  the  various  positions  that  he  has  held  are 
an  eminent  qualification  for  the  important  work  which  he  is 
doing  at  Welland. 

Mr.  H.  M.  Ford,  recently  with  the  B.  F.  Sturtevant  Com- 
pany of  Canada,  Limited,  Montreal,  has  started  in  business 
for  himself  at  802  New  Birks  Building,  Montreal,  and  is 
handling  the  Sturtevant  Vacuum  Cleaners  both  of  the  port- 
able and  the  stationary  type. 

Mr.  E.  D.  Tuttle,  Architect,  Winnipeg,  has  removed  his 
office  to  705  McArthur  Building.  Mr.  Tuttle  asks  us  to  draw 
attention  to  the  fact  that  he  is  receiving  advertising  and  other 
matter  through  the  mail,  addressed  to  Messrs.  Jewett  & 
Tuttle,  a  firm  which  has  not  been  in  existence  for  many  years. 

Mr.  David  K.  Trotter,  F.  L  E.  S.,  has  been  appointed 
Secretary  of  the  Montreal  Builders'  Exchange,  in  succession 
to  Mr.  R.  L.  Werry,  resigned.  He  was  born  at  Dunferm- 
line, Scotland,  and  the  greater  part  of  his  life  has  been  en- 
gaged in  educational  work.  There  were  one  hundred  appli- 
cants for  the  position. 

An  interesting  paper,  entitled  "Bridge  Building  in  the 
Rockies,  and  Engineering  Problems  Encountered  in  the 
Work,"  was  read  at  a  recent  meeting  of  the  Manitoba  Branch 
of  the  Canadian  Society  of  Civil  Engineers  by  Mr.  C.  S.  J. 
Wilson,  Construction  Engineer  for  the  Dominion  Bridge 
Company. 

Mr.  T.  A.  Jardine  Forrester,  Water-Works  Engineer  for 
the  City  of  Quebec,  delivered  an  interesting  address,  "Cast 
Iron  vs.  Steel  Water  Mains,"  at  a  recent  meeting  of  the  Que- 
bec Branch  of  the  Canadian  Society  of  Civil  Engineers.  Mr. 
A.  E.  Doucet  presided  over  a  large  attendance  of  the  engi- 
neering profession. 

It  is  reported  that  Mr.  J.  W.  Leonard,  Assistant  to  the 
President  of  the  Canadian  Pacific  Railway  Company,  will  be 
the  executive  head  of  the  Terminal  Company  which  proposes 
to  erect  the  new  union  station  in  Toronto,  at  a  cost  of  some 
$18,000,000.  The  appointment  of  Mr.  Leonard  is  taken  as  a 
hopeful  sign  of  an  early  start  on  the  work. 

Messrs.  Theodore  Korner  and  Robert  H.  Mattocks,  of 
Vancouver,  were  awarded  the  first  prize  of  $500  in  the  com- 
petition for  a  design  for  the  proposed  Civic  Centre  at  Van- 
couver. Mr.  Fred  L.  Townley,  Vancouver,  won  the  second 
prize.  The  adjudicator  was  Mr.  Thos.  Adams,  Town  Plan- 
ning Expert  to  the  Commission  of  Conservation,  Ottawa. 
Full  details  are  given  on  another  page. 

Mr.  E.  G.  Matheson  has  been  appointed  Lecturer  in 
Descriptive  Geometry  in  McGill  University  College,  Van- 
couver, B.C.,  for  the  term  beginning  January,  1915.  Mr. 
Matheson  is  a  B.Sc.  of  McGill  University,  and  is  a  mem- 
ber of  both  the  Canadian  and  American  Societies  of  Civil 
Engineers.  He  has  recently  completed  the  building  of  the 
foundation  of  the  Canadian  Pacific  Railway's  bridge  at  Pitt 
River,  one  of  the  largest  and  most  difficult  pieces  of  work 
of  its  kind  in  British  Columbia. 


We  regret  to  record  the  death  of  Mr.  F.  X.  Dion,  Presi- 
dent of  the  Lauzon  Engineering  Company,  Limited,  engi- 
neers and  contractors,  Levis,  Que.  The  late  Mr.  Dion,  who 
was  well  known  in  Quebec,  passed  away  on  December  17th, 
at  his  late  residence  at  Lauzon. 
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A  Distinguished  Arcliitect 

Mi\.  E.  C.  1'.  Monson  is  the  new  President  of  the 
Society  of  Architects,  of  London,  England.  We 
publish  in  this  issue  an  abstract  of  Mr.  Mon- 
son's  interesting  presidential  address  before  that 
body  last  month,  and  so  a  few  personal  data  will  be  of  in- 
terest. 

Leaving  school  in  Lond<jn,  Mr.  Monson  entered  the  of- 
fice of  his  father  (Mr.  Edward  Monson,  J. P.,  F.R.LB.A.) 
and  completed  his  professional  education  at  King's  College, 
where  in  1892  he  won  the  Bronze  Medal  for  architectural 
work.  , 

Mr.  Monson  has  been  carrying  on  a  general  architectural 
practice  for  some  years.  He  has  made  a  special  study  of 
the  housing  of  the  working  classes,  in  which  connection  he 
lias  visited  many  of  the  great  Continental  cities.  He  has 
taken  part  in  several  important  competitions  and  won  the 
(iold  Medal  presented  by  the  National  Housing  and  Town 
Planning  Council  for  the  cheapest  and  best  cottage  at  the 
Swansea  Model  Cottage  Exhibition.  He  is  a  Fellow  of  the 
Royal  Institute  of  British  Architects,  and  subscribes  to  mem- 
bership in  many  other  leading  professional  societies.  He  is 
an   enthusiastic  philatelist  and  motorist. 

.'\bout  eighteen  months  ago  Mr.  Monson  retired  from 
the  Territorial  Forces  with  the  rank  of  Major  and  with  the 
Territorial  Decoration,  the  Volunteer  Long  Service  Medal, 
and  the  King  Edward  Coronation  Medal. 


Trade  Conditions  at  Winnipeg 

OlKce  of  tlie  Contract  Record, 

Winnipeg,  Jan.  a,  191,1. 

TRADE  conditions  at  Winnipeg  continue  to  be  very 
similar  to  those  existing  at  the  end  of  November. 
Work  on  almost  all  the  large  buildings  now  under 
construction  is  nearing  completion,  with  only  the 
inside  finish  requiring  to  be  completed.  Consequently  there 
is  a  decline  in  the  deinand  for  building  materials — a  state  of 
alfairs  which  will  continue  to  exist,  in  all  probability,  until 
work  opens  up  again  in  the  Spring.  There  is,  however,  a 
little  work  being  undertaken  at  the  present.  The  Board  of 
Control  has  awarded  contracts  to  the  value  of  .$60,000  for 
the  construction  of  trunk  sewers  on  various  streets.  This 
work  is  being  done  by  day  labor  to  alleviate  the  unemploy- 
ment prevailing  in  the  city.  Work  has  also  been  started  on 
the  construction  of  one  of  the  three  wharves  which  are  to 
lie  constructed  on  the  Red  River  by  the  Department  of  Pub- 
lic Works.  This  wharf,  which  will  be  400  feet  in  length  and 
:;o  feet  in  width,  is  to  be  constructed  of  piles  and  will  cost 
in  the  neighborhood  of  $25,000.  Including  excavating,  dredg- 
ing river,  etc.,  the  total  cost  will  reach  $90,000.  A  portion 
of  this  work  was  performed  during  the  summer  months. 
Work  on  the  Knox  Presbyterian  Church,  which  is  to  cost 
$325,000,  has  closed  down  for  the  winter  months,  it  being 
reported  that  this  work  will  start  up  again  as  soon  as  the 
weather  permits. 

Regarding  prospects  for  next  year.  With  the  war  seem- 
ingly not  much  nearer  to  its  end  than  a  month  ago,  it  is 
rather  difficult  to  predict  what  is  in  store  for  the  building 
and  engineering  trades  here  with  any  degree  of  accuracy. 
There  are  a  few  large  structures  which  will  be  erected  in 
1915.  The  Parliament  Buildings  will  be  proceeded  with,  the 
ultimate  cost  of  which  will  be  $4,000,000.  Mr.  H.  B.  Orkin 
announced  that  he  was  going  to  erect  a  $175,000  business 
lilock  on  Portage  Avenue  as  soon  as  the  weather  opened 
up.  The  North  End  Armoury  will  also  be  proceeded  with. 
The  greatest  of  all  the  work  to  be  done  this  year  is  of  course 
the  engineering  project  of  the  Greater  Winnipeg  Water  Dis- 
trict, which  work  will  start  on  March  Gth,  1915.  The  ulti- 
mate cost  of  this  scheme  will  be  $13,500,000. 


With  regard  to  prices,  there  have  been  no  changes  in 
the  lumber  quotations.  Everything  is  extremely  dull  in  this 
line,  and  it  is  expected  that  nothing  will  move  now  until  the 
Spring. 

There  is  some  demand  for  cement,  lime  and  brick,  but 
it  is  expected  that  it  will  gradually  fall  off  now  until  the 
building  operations  resume  again  in  the  Spring.  Cement  in 
carload  lots  f.o.b.  Winnipeg,  is  quoted  at  $2.30  against  the 
former  price  of  $2.20.  The  demand  for  crushed  stone,  sani 
and  gravel  is  rather  quiet,  and  although  a  few  sales  are  being 
made,  they  are  unimportant.  Prices  remain  as  quoted. 
There  is  practically  no  demand  for  steel  and  iron  at  the  pre- 
sent time.  Prices  remain  firm.  A  little  business  is  being 
done  in  the  sewer  pipe  line,  but  taking  the  demand  as  a  whole, 
the  sales  are  very  poor.  The  priced  are  unchanged.  There 
is  a  fair  demand  for  hard  wall  plaster,  the  prices  of  which 
remain  as  quoted.  There  still  remains  quite  a  good  trade  in 
paints  and  oils,  although  much  quieter  than  last  month,  ow- 
ing to  the  closing  up  of  the  building  season.  This  has  been 
the  one  bright  feature  of  the  monthly  market  conditions, 
each  month  having  the  same  state  of  conditions  to  report. 
Whenever  one  goes  into  the  hardware  stores,  one  always 
iinds  the  paints  and  oils  counter  fairly  well  occupied.  There 
is  only  one  change  to  report,  that  of  putty  in  25-lb.  tins,  which 
is  quoted  at  $3.25  as  against  $3.35  last  month.  It  is  expected 
that  there  will  soon  be  a  revision  of  all  these  prices.  Col- 
lections are  reported  good. 

A  special  feature  is  a  further  advance  of  75c  to  $1.00  per 
100-ft.  box  on  both  double  and  single  window  glass,  of  whicii 
there  still  remains  a  good  demand. 


Tenders  close  January  12th  for  the  interior  fittings  for 
the  new  post  office  at  Fredericton,  N.B.  It  is  estimated  that 
the  contracts  will  run  into  more  than  $130,000. 


Messrs.  F.  H.  Hopkins  &  Company,  dealers  in  railway 
and  contractors'  supplies,  Montreal,  have  opened  an  office  in 
Winnipeg  at  1200  Union  Trust  Building,  in  charge  of  Mr. 
J.  W.  Purcell. 


In  March  next  the  Dominion  Highway  Association  and 
the  Ontario  Good  Roads  Association  will  hold  a  joint  Con- 
vention. A  Committee  consisting  of  the  Presidents,  Vice- 
Presidents  and  Secretaries  of  the  two  Associations  has  been 
appointed  to  make  arrangements.  The  moving  spirit  in  the 
enterprise  is  Mr.  W.  A.  McLean,  Chief  Engineer  of  the  Roads 
Department  of  the  Ontario  Government,  Toronto. 


Mr.  R,  J.  McClelland,  City  Engineer  of  Kingston,  has 
presented  his  annual  report  for  1914,  which  shows  consider- 
able activity  throughout  the  year.  During  the  season  4.78 
miles,  or  118,032  sq.  ft.  of  concrete  walks  were  constructed. 
Over  one  mile  of  sewers  were  built  and  1,500  ft.  are  now 
under  way.  In  1913  the  expenditure  on  concrete  work,  pav- 
ing, sewers  and  general  construction  was  $134,876.  The  ex- 
penditure last  year  was  fti  the  neighborhood  of  $175,000. 


The  Secretary  of  the  .-Vmerican  Institute  of  Consulting 
Engineers  advises  us  that  the  Annual  Meeting  of  that  body 
will  be  held  on  Tuesday,  January  19th,  at  the  City  Club, 
55  West  44th  Street,  New  York  City,  at  8  p.m.  The  meeting 
will  be  preceded  by  an  informal  dinner  at  6.30.  At  the  meet- 
ing three  members  of  Council  will  be  elected  and  various 
routine  business  transacted.  Ballots  will  be  canvassed  for 
the  adoption  of  an  amended  constitution  and  by-laws,  as 
prepared  by  the  special  committee  appointed  at  the  last 
annual  meeting. 
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East  and  West— From  Coast  to  Coast 


The  city  of  Hull,  Que.,  will  expend  $300,000  on  a  turbine 
pump  (capacity  8,000,000)  and  extensions  to  the  water-mains. 
The  City  Engineer  is  Mr.  J.  A.   Laforest. 

At  Hamilton,  work  has  been  started  by  day  labor  on 
the  construction  of  a  storm  overflow  sewer  system,  at  an 
estimated  cost  of  $300,000.  The  City  Engineer  is  Mr.  A.  F. 
Macallum. 

The  City  Council  at  Calgary  will  take  tenders  for  $40,000 
worth  of  steel  for  the  substructure  of  the  proposed  bridge 
over  the  Bow  River  at  Ninth  Street.  The  total  cost  of  the 
new  bridge  is  estimated  at  $165,000. 

At  Ottawa,  a  new  Bascule  bridge  is  to  be  erected  on  Pre- 
toria Avenue  at  a  cost  of  $120,000.  Tenders  for  the  sub- 
structure close  with  the  Secretary  of  the  Board  of  Control 
on  January  28th.     The  Engineer  is  Mr.   F.   C.  Askwith. 

The  Worswick  Paving  Company,  Victoria,  B.C.,  have 
won  a  suit  for  $9,000  against  the  municipality  of  Saanich,  B.C. 
The  company  claim  that  they  lost  this  amount  through  the 
failure  of  the  municipality  to  carry  out  a  programme  of  pav- 
ing drawn  up  about  a  year  ago. 

The  Commercial  High  School,  which  is  being  erected 
at  Shaw  and  Dewson  Streets,  Toronto,  for  the  Board  of 
Education,  by  Messrs.  R.  Robertson  &  Sons  at  a  cost  of 
$360,000,  is  to  be  three  storeys  high,  of  brick  construction. 
Good  progress  has  been  made  on  the  masonry  work  to  date. 
The  time  for  receiving  tenders  on  the  new  Masonic  Tem- 
ple which  it  is  proposed  to  erect  on  Spadina  Road,  Toronto, 
at  a  cost  of  $300,000  has  been  extended  until  January  15th. 
The  architect  is  Mr.  H.  B.  Knowles,  of  New  York  City,  and 
the  supervising  architects  are  Messrs.  Burke,  Horwood  & 
White,  Toronto. 

The  steel  construction  is  under  way  on  the  new  Reg- 
istry Office  which  is  being  erected  on  Elizabeth  Street,  To- 
ronto, at  a  cost  of  $400,000.  The  building  is  to  be  two 
storeys  high,  with  basement;  165  x  135  ft.  in  dimensions,  of 
stone,  steel  and  brick  construction.  The  architect  is  Mr. 
C.  S.  Cobb,  Toronto. 

Work  on  the  Toronto-Hamilton  highway  is  being  pushed 
ahead  steadily.  Last  week  fifteen  men  were  added  to  the 
number  of  laborers  employed  at  the  Lome  Park  section. 
During  last  week  all  who  applied  for  work  were  given  it. 
The  wage  paid  is  twenty  cents  an  hour  and  the  average  day 
is  eight  and  one-half  hours.  Difficulties  with  regard  to  the 
location  of  the  line  at  different  points  are  being  adjusted. 

It  is  expected  that  before  long  tenders  will  be  called 
for  interior  fittings  and  furnishings  for  the  new  buildings 
now  being  erected  at  South  Edmonton  for  the  University 
of  Alberta  at  a  cost  of  $450,000.  The  architect  is  Mr.  A. 
Burgess,  who  may  be  addressed  at  the  University  of  Alberta, 
Edmonton.  The  general  contractors  are  Messrs.  Geo.  A. 
Fuller  Company,  Limited. 

At  a  meeting  of  the  South  Vancouver  Council  it  was  de- 
cided to  donate  $2,500  more  towards  the  cost  of  preliminary 
surveys  for  the  Eraser  River  Harbor  Improvement  scheme. 
The  municipalities  of  Point  Grey  and  Richmond  will  be  ask- 
ed to  give  a  similar  amount,  which  will  be  sufficient  to  com- 
plete the  work.  The  plans  have  to  be  submitted  to  the  Do- 
minion Department  of  Public  Works,  Ottawa,  by  February 
15. 

Vancouver  reports  that  no  word  has  arrived  from  the 
Provincial  Government  concerning  their  stand  in  the  matter 


of  the  proposed  Second  Narrows  Bridge  on  which  the  Direc- 
tors of  the  Burrard  Inlet  Tunnel  &  Bridge  Company  have 
been  waiting  for  some  time.  It  was  stated  last  week  that 
the  information  would  be  forthcoming  immediately  and  con- 
sequently the  Directors  are  anxiously  awaiting  word.  A 
meeting  will  be  held  following  the  report  of  the  Government 
and  something  definite  decided  upon.  There  is  a  probability 
that  a  new  set  of  plans  will  be  prepared  and  tenders  invited 
upon  them. 

Good  progress  is  being  made  on  the  warehouses  and 
factory  which  VVm.  Wrigley,  Jr.,  Company,  Limited,  arc 
erecting  on  Carlaw  Avenue,  Toronto,  at  a  cost  of  $300,000. 
The  architects  are  Messrs.  Prack  &  Perrine,  and  the  general 
contractors  are  Messrs.  H.  C.  Christman  Company,  Hamil- 
ton. The  building  is  to  be  five  storeys  high,  with  basement, 
the  whole  93  x  263  ft.  in  dimensions,  of  reinforced  concrete 
construction. 

The  seven-storey  warehouse  which  Messrs.  G.  R.  Gregg 
&  Company  are  erecting  on  York  Street,  Toronto,  at  a  cost 
of  $120,000,  is  nearing  completion,  the  trimming  of  the  in- 
terior being  now  in  progress.  The  building  is  of  reinforced 
concrete  construction  and  is  being  erected  by  Messrs.  Alex. 
Shumway  &  Utz  Company,  of  Rochester,  N.Y.,  according 
to  plans  prepared  by  Messrs.  Prack  &  Perrine,  of  Toronto 
and    Hamilton. 


Reduced  Wages  in  the  Building  Trades 
at  Montreal 

THE  Montreal  Builders'  Exchange,  by  the  adoption  of 
a  lower  scale  of  wages,  has  taken  a  drastic  step  to 
meet  the  situation  arising  from  the  lack  of  con- 
tracts and  the  conflicting  scale  of  wages  now  in 
force.  It  is  hoped  that  the  measure  will  give  more  stability 
to  the  business,  and  that  with  the  reduced  cost  of  construc- 
tion additional  work  will  be  available  in  the  coming  season. 
The  supply  houses  are  willing  to  accept  lower  prices  for  ma- 
terials, while  many  contractors  will  take  jobs  on  a  slender 
margin  of  profit.  The  new  rate  will  put  firms  on  an  equality 
in  framing  tenders,  and  will  result  in  the  disappearance  of 
a  disturbing  element  in  the  shape  of  variations  of  scales  paid 
by  different  contractors,  who  were  thus  never  certain  as  to 
the  wages  which  were  to  be  paid  by  competitors. 

The  prices  agreed  upon  to  be  in  force  from  January  1st 
to  July  1st,  1915,  as  the  maximum  wages  in  the  various  trades 
are  as  follows: 

Trade  New  rate     Old  rate 

Bricklayers 40c  55c 

Masons 40c  50c 

Plasterers 40c  60c 

Tile  setters 40c  40c 

Painters 30c  35c 

Carpenters 30c  45c 

Concrete  framers 30c  45c  to  50c 

Building  laborers 30c  35c 

Apart  from  the  above  trades,  it  was  agreed  that  wages 
in  other  sections  will  be  reduced  on  an  average  of  20  per 
cent,  below  the  summer  scale.  It  was  claimed,  that  these 
rates,  while  under  the  union  scale,  were  from  five  to  ten 
cents  an  hour  higher  than  men  in  the  various  trades  were 
actually  working  for.  Under  existing  circumstances  it  was 
found  impossible  to  fix  a  minimum  wage. 

The  Exchange  also  decided  not  to  negotiate  further  with 
the  Bricklayers'  Union,  and  declared  that  so  far  as  the  mem- 
bers of  the  Exchange  were  concerned,  "open  shop"  would 
be  the  rule  in  future  in  the  brick  and  masonry  trades.  The 
Union  claim  that  they  have  an  agreement  with  the  General 
Contractors'  Association,  but  as  the  latter  is  a  separate  or- 
ganization the  Exchange  does  not  consider  this  agreement 
binding  on  its  members. 


January  13,  1915 


THE    CONTRACT    RECORD 


27 


.  J       ^^^       eSTA»U«HtO    I8S6         _ 

©ntract  Record 

^^^  Engineering  Review 


rublishcd   Each  Wednesday  By 

HUGH  G.  MACLEAN,  LIMITED 

HUGH  C.  MacLEAN,  Winnipeg,  President. 
THOMAS  S.  YOUNG,  General  Manager. 
HEAD  OFFICE  -  347  Adelaide   Street  West,  TORONTO 
Telephone  A.  2700 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade 
WINNIPEG  -  Telephone  Garry  856  -  303  Travellers'  Bldg. 
VANCOUVER  -  Tel.  Seymour  2013  -  Hutchison  Block 
NEW  YORK  -  Tel.  3108  Beckman  -  628  Tribune  Building 
CHICAGO  -  Tel.  Central  6403  -  1155  Peoples  Gas  Building 
LONDON,  ENG. 3  Regent  Street,  S.W. 

SUBSCRIPTION  RATES 

Canada  and   Great   Britain,  $2.00.     U.   S.  and   Foreign,  $3.00. 

Single  copies  10  cents 

Authorized  by  tlie  Postmaster  General  for  Canada,  for  transmission  as 
iccond  class  matter. 

Entered  as  second  class  matter  July  ISth,  1014,  at  the  Postoffice  at 
Buffalo,  N.Y.,  under  the  Act  of  Congress  of  March  3,   1870. 

Alphabetical    Index    of   Advertisers 
Pa«ie  18 


Vol.  29 


January  13,  1915 


No.  2 


Principal  Gontents 

Page 

Would  the  Licensing  of  Engineers  Raise  Their   Profes- 
sional Status? 27 

Proposed   Government   F.levator,   \'ancouver 28 

Record  Tunnelling  at  Rogers'  Pass 28 

C.  P.  R.  Improvements  at  Winnipeg 29 

Engineering  and  General   Features  of  the  Jordan   River 

Power  Development,  Vancouver  Island,   R.C 30 

By  C.  A.  Lee. 

The  Eaton  Memorial  Church,  Toronto 3(> 

Service  Tests  of  Street  Paving 37 

By  H.  W.   Durham. 

Sa'nd   Cushion   vs.    Mortar    Bed   for    Wood    Block   Pave- 

ment.s 38 

By  T.  S.  Oxholm. 

Brick  Paving  Construction  at  Toronto 39 

By  F.  A.  Churchill.  ' 

The    Design     of     Two     Residential   Sewage   Treatment 

Plants,  Including  Settling  Tanks  of  the  Imhoff  Type     42 
By  Samuel  A.  Greeley. 

Steel  Structural  Engineering — Some  Phases  of  Its  Past, 

Present  and  Future 45 

By  Edward  Marburg. 

Business   Errors  of  Clayworkers — and  Others 4i> 

Legislation  and  the  Engineer 47 

G.  R.  G.  Conway, 

Constructional  News 50 

Personal   Mention 51 


Would  the   Licensing    of    Engineers    Raise 
Their  Professional  Status  ? 

ON  another  page  we  publisli  copious  extracts 
from  a  paper  presented  recently  before  the 
Victoria  and  Vancouver  Branches  of  the  Can- 
adian Society  of  Civil  Engineers,  by  Mr.  G. 
R.  G.  Conway,  Chairman  of  the  Vancouver  Branch  of 
that  body  and  Chief  Engineer  of  the  British  Columbia 
Electric  Railway.  Mr.  Conway  deals  with  matters 
of  vital  interest  to  the  profession  and  his  observa- 
tions call  for  editorial  consideration. 

The  ultimate  purpose  of  raising  the  status  of  the 
engineering  profession  in  Canada  and  placing  it  on 
the  same  plane  as  the  Institution  of  Civil  Engineers 
of  Great  Britain  is  one  with  which  we  are  all  in  sym- 
pathy. Opinion  is  unanimous  that  there  is  room  for 
a  fmcr  definition  of  engineering  and  a  more  generous 
recognition  of  its  professional  worth  by  government 
and  municipal  authorities.  The  Canadian  Society  of 
Civil  Engineers  has  ample  scope  for  further  activity. 
Passing  over  a  number  of  interesting  topics  which 
a  perusal  of  Mr.  Conway's  address  discloses,  we  come 
to  the  question  of  licensing.  It  is  not  a  matter  for 
great  surprise  that  Mr.  Conway  dismisses  this  ques- 
tion as  one  not  of  vital  interest  at  the  present  time, 
and  yet  this  view  appears  a  trifle  inconsistent  with 
giving  so  many  details  concerning  the  movement  in 
Pennsylvania,  where  a  commission  has  been  appoint- 
ed by  the  Government,  and  in  New  York,  where  en- 
actments looking  to  the  licensing  6f  engineers  have 
been  drafted  and  introduced  into  the  Legislature. 

Those  who  are  opposed  to  the  registration  of  engi- 
neers hold  that  by  such  means  the  public  would  se- 
cure no  additional  protection  against  the  profession- 
ally inefficient.  They  cite  the  legal  and  medical  pro- 
fessions as  providing  thousands  of  "fakes"  who  man- 
age to  pass  the  required  test. 

Personally,  we  hold  some  sympathy  with  this  view, 
for  we  are  thoroughly  persuaded  that  in  general  the 
civil  engineer  is  a  more  wholesome  man- — and  a  bet- 
ter man  professionally,  jjliysically  and  morally — than 
either  the  lawyer  or  the  doctor.  But  the  fact  remains 
that  the  legal  and  medical  professions  enjoy  a  higher 
professional  status.  Why  is  this?  Docs  not  registra- 
tion provide  at  least  a  part  of  the  reason  ? 

It  is  adduced  in  all  seriousness  that  one  of  the 
most  aggravating  difficulties  in  the  way  of  enforcing 
a  licensing  bill  is  to  determine  the  character  of  the 
examination.  Concerning  such  examination,  our  es- 
teemed contemporary,  the  Engineering  Record,  says 
in  a  recent  editorial : 

"It  must  necessarily  be  sufficiently  elementary 
to  allow  comparative  newcomers  in  the  profes- 
sion to  pass,  yet  such  an  examination  is  not  a 
criterion  as  to  the  ability  of  a  man  to  design  a 
large  structure,  in  which  the  hazard  to  life  and 
property  is  much  greater  than  any  work  that 
would  be  entrusted  to  a  man  who  could  barely 
pass  the  stated  examination." 

We  might  advance  the  same  argument  in  regard  to 
surgery.  A  "comparative  newcomer''  might  know 
how  to  ])erfiirni  such  a  "simple"  operation  as  lopping 
oil  a  limb.  Such  knowledge  might  go  a  considerable 
way  in  passing  him  into  his  profession.  And  wby 
not?  The  rest  will  depend  upon  the  experience  and 
reputation  that  he  may  bring  to  bear  later.  Only  if 
he  acquires  name  and  fame  will  he  be  entrusted  with 
those  intricate,  delicate  touches  of  the  surgeon's  knife 
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which  hold  the  secrets  of  life  and  death.  It  is  not  to 
say  that  because  he  never  attains  to  the  highest  pro- 
ficiency in  his  profession  that  he  is  unqualified  to  ren- 
der excellent  service  in  it. 

Is  it  not  reasonable  to  apply  the  essence  of  this 
argument  to  engineering?  Is  it  possible  that  the  re- 
quirements would  have  to  be  so  elementary  that  they 
would  not  act  as  an  effective  bar  to  admitting  to  the 
profession  men  incapable  of  observing  those  funda- 
mentals of  their  work  which,  after  all,  reduce  to  a 
minimum  the  "hazard  of  life  and  property." 

It  is  held  that  the  wisest  course  for  engineers  to 
pursue  is  to  direct  their  eiYorts  to  securing  legisla- 
tion making  for  the  examination  of  engineering  work 
rather  than  the  examination  of  the  engineer.  This 
seems  like  putting  the  cart  before  the  horse.  If  it 
were  possible  to  work  such  a  theory  back  to  the  be- 
ginning of  all  engineering  undertakings,  where  would 
it  find  us? 

Our  illustrations  may  be  slightly  exaggerated,  but 
they  point  our  objections.  We  have  an  open  mind 
on  the  question  of  licensing,  and  perhaps  we  .should 
not  presume  to  pass  any  criticism  upon  the  views  ad- 
vanced by  Mr.  Conway  and  other  progressive  British 


hospitals,  hotels,  etc.  There  is  no  apparent  reason, 
comments  Engineering  News,  why  the  design  and 
installation  of  such  machinery  is  not  as  legitimate 
a  field  for  an  engineer's  expert  services  as  the  de- 
sign of  machinery  for  power  development  or  for  cut- 
ting metal,  but  it"  is  doubtful  whether  in  this  country, 
at  least,  such  designers  and  constructors  have  risen 
to  the  dignity  of  separate  nomenclature. 

Record  Tunnelling  at  Rogers'  Pass 

Anew    American    rock    tunnelling  record — 817 
ft.    in     30    days    from     November    1    to    30 
— was     made     in     the     Rogers'    Pass  'tun- 
nel    of     the  Canadian     Pacific     Railway  at 
Glacier,  B.C.    For  the  following  information  we  are  in- 
debted to  the  Engineering  Record. 

The  heading,  7  ft.  6  in.  x  10  ft.  in  section,  was 
driven  through  slate,  containing  quartzite  bands,  by 
a  gang  consisting  of  3  drill-runners,  2  drill  helpers, 
8  muckers,  1  trackman,  1  pumpman,  and  1  walking 
foreman  for  two  headings.  The  grade  was  a  1  per 
cent,  slope  downward  and  the  haulage  was  done  by 


Proposed  Government  Elevator,  Vancouver.    Estimated  cost,  $1,750,000. 


Columbians  who  have  been  striving  their  utmost  dur- 
ing recent  years  to  place  the  profession  upon  a  higher 
plane.  But  our  criticism  is  intended  to  be  nothing  if 
not  constructive,  and  our  only  excuse  for  the  views 
we  have  advanced  is  that  such  generalities  may  stimu- 
late readers  of  this  journal  to  a  discussion  which  could 
not  fail  to  be  illuminating  and  helpful. 


Proposed  Government  Elevator,  Vancouver 

THE  illustration  on  this  .page  is  of  the  proposed 
Government  elevator  which  is  to  be  built  at 
Vancouver  at  a  cost  of  $1,750,000.  The  build- 
ings will  be  of  reinforced  concrete  construc- 
tion. The  contract  for  the  work  was  awarded  recent- 
ly to  the  Barnett  McQueen  Company,  of  Fort  Wil- 
liam, Ont.,  and  preliminary  operations  are  to  be  start- 
ed at  once.  The  capacity  of  the  elevator  will  be  1,300,- 
000  bushels.  The  site  is  at  the  shore  end  of  the  Gov- 
ernment dock  now  in  course  of  construction  on  the 
south  shore  of  Burrard  Inlet. 


A  new  species  of  engineer  is  reported  from  Eng- 
land, where  a  firm  advertises  in  the  London  "Times" 
as  "Laundry  and  Cooking  Engineers."  What  is 
doubtless  meant  is  that  the  firm  in  question  special- 
izes in  the  design  and  installation  of  machinery  for 
use  in  laundry  and  large  culinary  establishments,  in 


mules.  A  pump  had  to  be  placed  at  the  face  of  the 
heading  before  dropping  the  drill  bar  for  the  lifter 
holes.  This  bar  was  9  ft.  6  in.  long  and  carried  three 
Ingersoll-Rand  water  Leyner  drills. 

After  the  machine  men  had  finished  drilling  the 
top  holes  of  the  heading  and  were  waiting  for  the 
muck  to  be  cleared  away  before  dropping  the  bar  to 
drill  the  lifter  holes,  they  would  oil  their  machines 
and  connect  up  the  air  and  water  lines  so  that  they 
could  start  drilling  Ij/^  min.  after  the  bar  had  been 
placed  in  its  new  position. 

Shooting  was  done  four  times  in  24  hours  on  12 
days,  five  times  in  24  on  16  days,  and  six  times  in  24 
hours  on  2  days.  The  record  round  was  3  hr.  40  min. 
Two  complete  rounds  were  fired  in  8  hours  on  Novem- 
ber 27  and  28.  The  record  day's  work  was  VJ  ft.  on 
November  27.  The  record  week's  work  was  220  ft. 
from  November  23  to  29. 

While  the  record  of  817  ft.  in  a  month  was  made 
m  November  that  month  contained  only  30  days.  In- 
cluding December  1  a  record  of  852  ft.  was  made  for 
31  days.  The  contractors  were  Messrs.  Foley  Bros., 
Welch  &  Stewart. 

The  following  men  were  in  charge  of  the  work : 
A.  C.  Dennis,  superintendent;  J.  Fowler,  assistant 
superintendent;  W.  Fowler  and  J.  Young,  walking 
foremen;  D.  Hamer,  J.  Stewart  and  A.  Adams,  shift 
foremen. 
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Track  elevation  work,  Winnipeg.    The  dismantling  of  the  old  train  shed. 


General  view  of  track  elevation  work  at  Winnipeg. 


C.  p.  R.  Improvements  at  Winnipeg 


EXTENSIVE  alterations  are  heinp  made  to  the 
C.  P.  R.  Station  and  Jrlotel  at  VVinnipeg.   The 
system  of  entering  the  train  shed  is  entirely 
changed,  the  tracks  are  being  elevated,  and 
a  large  addition   to  the  hotel — including  a   new   ball 
room  and  new  dining  rooms— is  practically  completed. 

There  is  now  a  concrete  floor  beneath  the  tracks 
and  a  number  of  stairways  communicate  with  the  vari- 
ous platforms.  The  concrete  walks  between  the  new 
tracks  are  covered  by  a  gabled  roof  of  steel.  The  new 
baggage  room  will  be  located  at  the  north  side  of  the 
station  i)roperty,  beneath  the  tracks,  and  a  system  of 
elevators  will  be  installed  for  raising  the  baggage 
trucks.  A  subway  is  being  built  beneath  the  tracks 
at  the  east  end  of  the  station.  This  subway  will  be 
an  extension  of  Maple  Street,  and  will  give  admission 
to  the  baggage  rooms. 

Work  is  still  proceeding  on  the  new  Main  street 
subway.  Our  corresi)ondent  reports  that  the  contrac- 
tor "has  had  his  work  cut  oiit  breaking  up  the  con- 
crete." He  writes :  "This  structure  was  so  strong  that 
the  concrete  mixture  must  have  been  in  perfect  pro- 
portions. At  times  the  rock  in  the  mixture  would 
give  way  before  the  cement  could  be  broken."  Seven 
tracks  and  jiart  of  an  eighth  will  cross  the  new  sub- 
way. The  first  illustration  shows  the  distnantling  of 
the  old  train  shed,  and  the  second,  track  elevation 
work  in  progress. 

The  railway  tracks  were  elevated  six  feet  in  order 
to  allow   sufficient   head   room   under   the   supporting 


structure.     Plate  No.  2  shows  three  under-track  con- 
structions in  progress. 

Plate  No.  3  gives  an  idea  of  the  track  ek\.itioii. 
The  lower  track  is  seen  on  the  left,  and  the  elevated 
new  track  on  the  right.  The  buildings  at  the  left  are 
the  C.  P.  R.  station  and  the  Royal  Alexandra  Hotel. 
It  will  be  noticed  in  the  picture  that  work  is  in  pro- 
gress on  the  concreting  mat  for  the  column  footings. 

The  alterations  to  the  Royal  Alexandra  Hotel  have 
been  on  a  most  extensive  scale.  On  the  east  side  of 
the  building  a  175-rooni  addition  has  been  made.  The 
fourth  illustration  conveys  an  idea  of  the  character 
and  extent  of  the  work. 

The  interior  arrangements  have  undergone  a  trans- 
formation. The  telephone  booths,  etc.,  in  the  Rotunda 
have  been  transferred  to  another  part  of  the  floor,  and 
the  space  is  now  occupied  by  handsome  lounges.  The 
new  addition  provides  a  spacious  ball  room,  dining 
rooms  and  cafe.  These  are  all  located  at  the  north 
end  of  the  building.  The  ball  room  is  approached  by 
broad  marble  steps.  On  either  side  of  the  room  there 
is  a  series  of  high  arched  windows,  these  giving  the 
effect  of  dignity  and  space.  The  walls  and  ceiling 
decorations  reflect  skilled  plastering  art :  hand  paint- 
ing will  enter  into  further  mural  decorations.  The 
whole  room  will  be  lighted  by  large  glass  chandeliers. 

The  walls  and  ceiling  of  the  banquet  room  are  pan- 
elled in  fumed  oak.  The  dining  rooms,  by  an  ingeni- 
(His  combination  of  sliding  doors,  may  be  enlarged  as 
required. 
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Engineering    Features    of    the   Jordan    River 

Power  Development 


ON   Vancouver  Island,  about  thirty-six  miles   west  of 
Victoria,  there  is  located  what  is  known  as  the  Jor- 
dan River  Power  Development.    This  development 
is  owned   and   operated   by   the   Vancouver   Island 
Power  Company,   a   subsidiary  concern   of  the   British   Col- 
umbia Electric  Railway  Company,  which  is  the  principal  pub- 
lic service  corporation  of  Victoria. 

During  the  last  two  years  several  articles  describing 
parts  of  this  development  have  been  published  in  engineering 
journals,  but  there  has  been  no  complete  description  of  the 
whole  undertaking,  and  it  is  the  object  of  this  paper  to  give 
a  fairly  full  description  of  the  development,  together  with 
a  brief  history  of  the  work.  Although  the  Jordan  River 
Development  is  small  as  compared  with  many  modern  plants, 
it  includes  a  variety  of  engineering  work  not  common  to 
even  those  developments  of  much  greater  magnitude,  and  it  is 
believed  that  the  more  important  features  will  prove  of  in- 
terest to  many  engineers.  This  development  possesses  an- 
other point  of  interest  in  that  it  is — so  far  as  the  writer  has 
been  able  to  learn — the  highest  head  development  of  any 
considerable  size  in  Canada. 

Historical  Data 

The  growth  and  expansion  of  the  districts  in  and  around 
Victoria,  which  are  dependent  wholly  on  the  British  Colum- 
bia Electric  Railway  Company  for  street  railway  service, 
light,  and  power,  have  been  phenomenal,  and  the  demand 
for  electrical  energy  has  been  doubled  and  re-doubled  several 
times  within  the  past  seven  years.  In  1907  power  was  being 
furnished  by  a  2,000  kw.  hydro-electric  plant  at  Coldstream 
and  an  800  kw.  steam  plant  in  Victoria,  but  it  was  realized 
at  that  time  that  a  material  increase  would  be  required  in 
order  to  meet  the  demands  of  the  near  future.  It  was  de- 
cided, therefore,  to  look  into  the  available  water-power  pos- 
sibilities within  a  radius  of  commercially  feasible  power  trans- 
mission to  the  city  of  Victoria.  This  investigation  was  con- 
tinued for  over  a  year,  and  practically  all  of  the  sources  of 
water  power  around  Victoria  were  examined.  The  explora- 
tion was  carried  on  only  under  exceptional  difficulties.  With- 
in a  very  short  distance  of  Victoria  the  country  was  prac- 
tically unmapped  and  unexplored.  The  mountains  and  val- 
leys arc  densely  covered  with  a  growth  of  heavy  timber,  both 
standing  and  fallen,  and  the  underbrush  is  of  such  a  nature 
as  to  make  it  almost  impenetrable.  These  conditions  can 
only  be  properly  appreciated  by  those  who  have  experi- 
enced them. 

The  preliminary  surveys  of  Jordan  River  were  started 
the  latter  part  of  1907,  but  on  account  of  the  winter  setting 
in,  it  was  impossible  to  finish  this  work  until  the  following 
summer.  A  gauging  station  was,  however,  established  near 
the  mouth  of  the  river  and  a  series  of  records  of  rainfall  and 
runofi  were  started. 

In  October,  1909,  a  party  of  engineers  and  a  few  work- 
men landed  near  the  mouth  of  the  Jordan  River  and  estab- 
lished a  temporary  camp.  This  camp  was  used  as  a  base 
while  other  camps  of  a  more  permanent  nature  were  being 
built,  and  in  a  very  short  time  construction  work  was  started 
all  along  the  line. 

The  original  installation  was  completed  earJy  in  19ia, 
but  in  the  meantime  the  demand  for  power  had  increased  so 
rapidly  that  work  was  started  immediately  on  the  installa- 
tion of  the  second  unit  in  the  power  house.     This  unit  was 

*  (Ton  V  p  IP  ir  re  il  by  Cho  dupBriiiletident.  MrJ  U.  A.  Lee,  at  a  i  ecciit 
m;  >tin<  lit  Che  va'ioaurer  Urauch  of  the  Canadian  Society  of  Civil  Eagin- 
eer«. 


put  into  operation  in  the  fall  of  1912,  but  the  steadily  in- 
creasing demand  for  electrical  energy  made  it  quite  evident 
that  still  further  extensions'  were  necessary  in  order  to  keep 
abreast  of  the  demand.  The  installation  of  the  second  unit 
marked  the  ultimate  capacity  of  the  initial  development, 
and  it  was  necessary,  therefore,  before  making  further  addi- 
tions to  the  power  house,  to  increase  the  storage  capacity 
of  the  system,  enlarge  the  flume,  and  install  about  two  miles 
of  pressure  pipe  line  between  the  forebay  reservoir  and  the 
power  house.  The  storage  increase  was  obtained  by  the 
construction  of  the  Jordan  River  dam,  which  was  started  in 
the  summer  of  1912  and  in  the  spring  of  1913  the  construc- 
tion of  the  addition  to  the  power  house  was  started.  The 
flume  and  pipe  line  construction  followed  soon  after,  and  the 
work  was  completed  in  October,  1914. 

The  Jordan  River 

The  Jordan  River  flows  into  the  Strait  of  Juan  de  Fuca 
at  a  point  thirty-seven  miles  west  of  Victoria.  The  direc- 
tion of  flow  is  roughly  from  north  to  south,  but  the  actual 
course  of  the  stream  is  very  tortuous.  It  is  a  typical  moun- 
tain stream  flowing  in  a  deep  and  precipitous  valley,  and 
the  fall  is  rapid  from  the  source  of  the  mouth.  The  source 
of  the  main  river  is  in  Jordan  Meadows,  which  lie  about  mid- 
way between  the  east  and  west  coasts  of  the  Island,  and 
at  an  elevation  of  about  1,700  feet  above  sea  level.  Several 
large  creeks  join  the  river  within  the  upper  ten  miles  of  its 
course,  the  principal  ones  being  Bear  Creek,  Wye  Creek 
and  Alligator  Creek.  The  total  drainage  area  is  about  75 
square  miles,  the  greater  part  of  which  lies  at  an  elevation 
of  over  1,200  feet  above  sea  level,  and  this  entire  area  is 
covered  by  a  growth  of  heavy  timber. 

The  precipitation  is  heavy,  probably  averaging  about  90 
inches  per  year  over  the  whole  watershed.  During  the 
winter  months  there  is  a  heavy  fall  of  snow  varying  from 
4  to  11  feet  in  depth  in  the  higher  parts.  This  snow,  pro- 
tected by  the  heavy  timber  and  underbrush,  often  remains 
on  the  ground  until  well  on  in  June  or  July,  thus  forming 
a  splendid  natural  reservoir. 

The  total  reservoir  capacity  of  the  system  is  2,651,000,- 
000   cubic   feet   which   is   divided   among   five    reservoir    sites 
as  follows: — 
Height  of  Dam  Location  Capacity  Ca  FL 

75  ft.         Bear  Creek  007,000,000 

125  ft.         Jordan  River  (Diversion  point)   612,000,000 
50  ft.         Jordan  Meadows  980,000,000 

50  ft.         Alligator  Meadows  352,000,000 

35  ft.         Wye   Lake  110,000,000 


Total  2,651,000,000 

At  the  present  time  only  two  of  these  reservoirs  have 
been  developed.  A  57-foot  dam  impounds  the  water  in  Bear 
Creek  creating  a  storage  of  328.000,000  cubic  feet,  but  this 
dam  can  be  raised  to  the  full  height  of  75  feet,  when  neces- 
.sary,  and  the  storage  nearly  doubled.  The  reservoir  at  the 
diversion  point  on  Jordan  River  is  developed  to  its  full 
capacity.  These  two  reservoirs  provide  a  storage  capacity 
of  940,000,000  cubic  feet,  which  is  sufficient  for  all  present 
requirements. 

General  Plan  of  Development 

The  power  house  is  located  on  the  beach  near  the  mouth 

of  the  river  the  centres  of  the  water  wheel   nozzles   being 

only  a  few  feet  above  extreme  high  tide.     Water  is  conveyed 

to  the  wheels  from  the  forebay  reservoir  through  steel  pres- 
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sure  pipe  lines  about  9,300  feet  long.  The  forebay,  which  is  a 
small  equalizing  reservoir  formed  by  two  earth  fill  dams, 
is  1,152  feet  above  sea  level,  giving  a  static  head  of  1,145 
feet  at  the  power  house.  Water  is  carried  from  the  diversion 
point  to  the  forebay  reservoir  in  a  wooden  flume  about  5.3 
miles  long,  built  along  the  east  side  of  the  Jordan  River 
valley.  A  small  dam  in  Alligator  Creek  diverts  the  water 
from  that  creek  into  a  small  flume  which  joins  the  main  flume 
about  a  mile  below  the  main  diversion  point  on  Jordan  River. 
Wye  Creek  joins  the  river  above  the  diversion  dam.  Bear 
Creek  flows  into  the  Jordan  River  about  3.5  miles  above  the 
main  diversion  dam,  and  the  Bear  Creek  storage  dam  lies 
near  the  headwaters  of  that  creek  and  about  a  mile  above 
its  junction   with   the  Jordan   River. 

Transportation 

One  of  the  most  serious  problems  connected  with  a 
development  of  this  kind  is  that  of  designing  and  organiz- 
ing an  efficient  transportation  system.  The  distances  are 
comparatively  great,  many  of  the  grades  are  heavy,  and  the 


cars  are  made  fast  to  a  ^-inch  plow  steel  cable  and  hauled 
up  to  the  forebay  reservoir,  a  distance  of  approximately 
9,500  feet.  The  total  rise  in  this  distance  is  1,125  feet  and 
the  maximum  grade  is  48  per  cent.  The  cable  is  operated 
by  a  steam  winding  engine  with  12-inch  by  12-inch  cylinders 
and  the  drum  has  a  capacity  of  10,.500  feet  of  fj-inch  line. 
On  account  of  several  comparatively  level  portions  along  the 
road,  the  empty  car  will  not  overhaul  with  the  heavy  cable 
dragging  behind,  so  another  winding  engine  is  placed  at  the 
lower  end  of  the  line  and  hauls  the  car  back  by  a  ^-inch 
cable.  This  lower  engine  is  driven  by  a  variable  speed  in- 
duction motor  of  50  h.p.  The  haulage  lines  are  supported 
on  sheaves  or  rollers  placed  between  the  rails,  and  there 
is  very  little  wear  on  the  rope.  This  tramway  parallels  the 
pressure  pipe  lines,  so  that  it  has  not  been  necessary  to 
build  other  tracks  or  roads  for  laying  the  pipes.  Loads  of 
five  tons  and  under  are  hauled  on  a  single  line,  but  heavier 
loads  are  blocked  over  the  steepest  grade.  It  requires  about 
thirty-five  minutes  to  make  the  round  trip  and  as  many  as 
eighteen  trips  have  been  made  in  a  ten-hour  day. 


Power  house,  showing  completed  building  and  tail  race. 


country  throuRh  which  the  roads  must  lie  run  is  rough 
and  heavily  timbered. 

Victoria  is  tha  nearest  shipping  point  to  Jordan  River, 
and  as  there  is  no  railroad  connection  between  the  two  places 
it  has  been  necessary  to  transport  all  freight  by  water.  This 
method  of  transportation  presents  many  difliculties  on  ac- 
count of  the  unprotected  nature  of  the  coast,  the  rough  water 
often  encountered,  and  the  lack  of  any  harbor  at  Jordan 
River.  At  the  time  the  work  was  started  there  was  a  gov- 
ernment built  road  to  within  nine  miles  of  the  power  house 
site.  Although  this  road  has  since  been  extended  to  Jordan 
River,  it  does  not  offer  a  practical  means  of  transportating 
large  quantities  of  heavy  freight  and  has  only  been  used  to 
a  limited  degree  for  passenger  travel  and  emergency  trans- 
portation. The  transmission  line  material  was  distributed 
l)y  means  of  this  road. 

All  freight  has  been  transported  front  X'ictoria  on  tJO-ton 
scows  towed  by  a  powerful  and  seaworthy  tug  owned  by 
the  company.  The  water  at  Jordan  River  is  too  shallow  to 
allow  the  tug  to  bring  the  scow  to  the  wharf,  so  the  tow 
lines  are  run  ashore  and  the  scow  is  pulled  alongside  the 
wharf  by  hand,  and  there  unloaded  by  a  steam  derrick. 

At  the  wharf  the  freight  is  loaded  on  to  double  truck  3- 
ft.  gauge  cars,  which  are  hauled  by  horses  about  a  quarter 
of  a  mile  to  the  foot  of  an  inclined  cable  tramway.     Here  the 


At  the  end  of  the  tramway  a  small  hand  operated  stiff- 
leg  derrick  is  located,  by  means  of  this  the  loads  are  trans- 
ferred to  single  or  double  truck  cars  to  be  hauled  over  the 
flume  railroad. 

The  flume  railroad  parallels  the  flume  for  its  entire 
length  of  5.3  miles  and  is  on  a  grade  about  fifteen  feet  above 
that  of  the  flume.  This  road  is  also  three-foot  gauge  and  is 
built  of  20-pound  rails,  as  are  all  the  other  roads  on  the 
transportation  system.  The  writer  believes  this  to  be  about 
the  "crookedest"  piece  of  railroad  in  the  world,  there  being 
practically  no  tangent  and  many  of  the  curves  being  as  sharp 
as  90  degrees.  There  are  many  short  bridges  and  trestles 
along  the  line  where  it  crosses  small  creeks,  and  it  is  built 
for  almost  its  entire  length  along  the  steep  hillside.  The 
cars  are  drawn  by  horses  or  by  a  small  saddle  tank  locomo- 
tive. The  locomotive  has  been  made  into  an  oil  burner  to 
guard  against  Are. 

During  a  part  of  each  winter  the  flume  railroad  is  pot 
out  of  commission  by  the  deep  snow.  This  has  made  the 
transportation  to  the  upper  camps  very  difficult.  During  this 
time  it  is  practically  impossible  to  haul  any  heavy  freight, 
but  camp  provisions  have  been  carried  on  horse-drawn  sleighs 
along  the  railroad  tracks. 

From  the  end  of  the  flume  railroad  at  the  main  diversion 
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dam  a  wagon  road  continues  for  about  4.5  miles  to  the  Bear 
Creek  dam  site. 

Bear  Creek  Dam 

The  Bear  Creek  Dam  is  built  at  a  point  about  a  mile 
above  the  junction  of  Bear  Creek  and  Jordan  River.  The 
water  is  backed  up  the  narrow  valley  for  about  two  miles 
above  the  dam  and  forms  a  lake  which  at  high  water  level, 
with  the  water  surface  five  feet  below  the  dam  crest,  has  an 
area  of  285  acres  and  provides  storage  for  about  328,000,000 
cubic  feet  of  water.  The  drainage  area  above  the  dam  is 
8  square  miles  in  extent  and  rises  to  an  elevation  of  over 
2,000  feet  above  sea  level. 

The  dam  is  an  earth  embankment  built  by  the  hydraulic 
process.  The  greatest  height  above  the  bottom  of  the  valley 
is  57  feet  and  the  length  on  the  whole  is  1,020  feet.  The 
crest  has  a  width  of  fifteen  feet,  the  downstream  slope  is 
zyi  to  1  and  the  upstream  slope  is  3  to  1.  The  spillway  is 
excavated  from  the  solid  bedrock  at  the  north  end  of  the  dam. 
The  volume  of  the  dam,  as  measured  in  the  embankment,  is 
148,000  cubic  yards. 

In  order  to  assure  watertightness  and  provide  a  secure 
foundation,  not  only  for  the  initial  structure  57  ft.  high,  but 
for  an  ultimate  structure  87  ft.  high  for  developing  the  reser- 
voir to  its  ultimate  capacity,   it  was   decided  to  drive   steel 


Bear  Creek  storage  dam. 

sheet-piling  to  bedrock,'  thus  forming  a  curtain  wall  across 
the  valley. 

Interlocking  12-inch  40-lb.  Carnegie  steel  sheet  piling 
was  driven  in  the  bottom  of  the  trench  to  bedrock  by  two 
pile  drivers  with  2,000  lb.  drop  hammers.  The  piling  was 
furnished  in  lengths  of  50  ft.  and  less.  The  driving  was 
hard  on  the  north  end  of  the  dam,  but  all  piles  were  driven 
until  bedrock  was  reached,  as  indicated  by  the  testholes.  The 
piles  were  cut  off  at  a  height  of  from  4  to  6  feet  above  the 
bottom  of  the  trench  and  the  trench  was  thoroughly  cleaned 
out  before  sluicing  was  started.  The  total  yardage  excavated 
from  the  trench  was  8,700  cubic  yards.  This  material  was 
piled  about  15  ft.  from  the  downstream  edge  of  the  trench 
and  is  included  in  the  dam  just  below  the  puddle  core.  A 
total  of  28,500  feet  of  sheet  piling  was  driven  to  form  the 
curtain. 

The  filling  of  the  dam  was  started  in  September,  1911, 
Owing  to  the  necessity  of  completing  the  work  in  time  to 
store  water  for  the  1912  dry  season,  it  was  considered  ad- 
visable to  provide  a  steam  pumping  plant  to  preclude,  as 
far  as  possible,  interruptions  in  sluicing  due  to  the  failure 
of  the  gravity  supply.  A  steam  pumping  plant  was  therefore 
installed.  This  consisted  of  two  6-in.  belt-driven  centrifugal 
pumps  having  a  capacity  of  1,000  gals,  per  minute  each, 
against  a  head  of  250  feet.  The  boiler  plant  consisted  of 
three  50  h.p.  boilers  using  wood  as  fuel. 

The   quantity  of  water  used   in   sluicing  varied   from   3 


to  5  cubic  feet  per  second  and  was  discharged  through  3-in. 
or  4-in.  nozzles.  It  was  not  attempted  to  break  up  the 
ground,  which  was  largely  hardpan,  with  the  jets,  but  powder 
was  used  throughout  the  job,  the  holes  being  gophered  for 
10  to  16  feet  into  the  base  of  the  bank  along  the  surface  of 
the  bedrock.  This  use  of  powder  broke  the  ground  nicely 
and  made  it  easy  for  the  monitors. 

Of  the  total  volume  of  the  dam  134,405  cubic  yards  of 
material  was  placed  by  sluicing.  This  work  was  done  in  3,718 
hours  of  actual  sluicing,  or  an  average  of  870  cubic  yards 
placed  per  24  hours.  The  average  quantity  of  water  used 
was  4.5  cubic  feet  per  second,  and  the  average  proportion 
of  solids  to  the  water  used  was  6.3  per  cent. 

The  construction  of  the  dam  was  started  in  November, 
1910,  and  the  work  was  completed  in  April,  1912.  Since  that 
time  the  dam  has  been  in  service  and  its  behavior  has  been 
entirely  satisfactory.  Measuring  weirs  were  built  at  several 
points  below  the  dam  to  record  the  leakage,  which  was  found 
to  be  so  slight  as  to  be  almost  negligible. 

Shortly  after  the  completion  of  the  dam,  and  before  the 
fill  had  drained  out,  the  weirs  showed  0.19  cubic  feet  per 
second,  but  this  has  since  decreased  to  less  than  0.1  cubic 
feet  per  second.  There  has  been  no  appreciable  settlement 
of  the  fill. 

The  undertaking  to  raise  the  height  of  this  dam  to  75 
feet  should  be  comparatively  simple,  as  a  safe  foundation  is 
provided  and  most  of  the  perplexing  and  expensive  features 
of  the  construction  are  solved.  An  extra  20  feet  in  height 
will   nearly  double  the  capacity  of  the  reservoir. 

The  Jordan  River  Dam 

Immediately  below  the  junction  of  Wye  Creek  and 
Jordan  River  the  canyon  narrows  and  is  crossed"  by  a  ridge 
of  bedrock  which  extends  well  up  on  both  sides  of  the  can- 
yon and  across  a  fall  on  the  east  side  of  the  river.  This  site 
was  recognized  as  the  best  for  a  concrete  or  masonry  dam 
of  a  permanent  character.  It  was  originally  intended  to 
place  the  diversion  dam  at  this  point,  but  owing  to  the  lim- 
ited time,  the  lack  of  a  ready  supply  of  concrete  material 
near'  the  site,  and  also  in  view  of  the  probability  of  using 
the  site  at  some  future  time  for  the  construction  of  a  high 
dam  which  would,  in  addition  to  diverting  the  stream  into 
the  flume,  form  a  large  reservoir,  another  location  was 
chosen  for  the  temporary  diversion  dam  about  2,000  feet  fur- 
ther up  stream.  In  order  to  utilize  the  runoff  from  Wye 
Creek,  a  small  diversion  dam  was  also  built  on  this  creek 
and  a  branch  Hume  was  built  to  carry  the  water  from  this 
dam  to  the  main  flume  on  the  east  bank  of  the  river. 

The  temporary  Jordan  River  diversion  dam  was  a  sub- 
stantially built  rock-filled  log  crib  sheeted  with  two  thick- 
nesses of  2-inch  planks.  It  was  founded  on  bedrock  and  the 
bottom  edge  of  the  upstream  sheeting  was  set  in  a  concrete 
sill.  The  length  of  the  crest  was  128  feet  and  the  width  8 
feet.  Both  faces  were  built  on  1  to  1  slopes  and  the  maxi- 
mum height  was  18  feet  above  bedrock.  The  Hume  intake 
was  located  at  the  east  end  of  the  dam  and  was  also  con- 
structed as  a  rock-filled  crib  and  line  with  two  layers  of 
2-inch  plank.  The  regulation  of  the  flow  of  water  was  con- 
trolled by  three  timber  headgates  operated  by  rack  and  pin- 
ion. These  gates  discharged  directly  into  an  intake  basin 
depressed  two  feet  below  the  floor  of  the  flume  and  provided 
with  sand  gates  through  which  the  silt  and  sand  which 
might   collect   in   the   basin   could   be   discharged. 

The  Wye  Creek  dam  was  of  similar  construction,  but 
the  crest  length  was  only  90  feet. 

These  two  temporary  dams  were  completed  during  the 
summer  of  1911  and  gave  satisfactory  service  until  they 
were  replaced  by  a  permanent  structure  built  on  the  site 
which  had  originally  been  chosen  for  the  diverting  dam. 

The  storage  provided  by  the  Bear  Creek  reservoir  was 
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sufiicicnt  to  supply  the  demands  of  the  original  power  plant, 
but  on  account  of  the  rapidly  increasing  demand  for  power 
is  became  necessary  to  increase  the  power  house  capacity 
and  also  provide  greater  storage.  The  increase  of-  storage 
capacity  could  have  been  provided  by  developing  any  one 
of  several  reservoir  sites,  or  by  raising  the  Bear  Creek  dam, 
but  the  development  of  a  rservoir  at  the  diversion  point 
offered  advantages  over  any  of  the  other  propositions  and 
the  decision  was  made   in  favor  of  this   site. 

The  choice  of  the  type  of  dam  for  impounding  the  reser- 
voir lay  between  a  gravity  type  concrete  or  masonry  dam 
and  a  hollow  reinforced  concrete  dam  of  the  Ambursen  type. 
Test  pits  were  sunk  along  the  proposed  centre  line  of  the 
dam  and  bedrock  was  struck  at  depths  varying  from  nothing 
to  18  feet  below  the  surface,  the  average  depth  being  8  feet. 
This  foundation  was  suitable  to  either  type.  The  quantity 
of  material  required  for  building  the  structure,  however,  was 
much  in  favor  of  the  hollow  type  dam.  Time  was  also  an 
important  consideration,  for  it  was  very  desirous  of  storing 
a  good  part  of  the  1913  spring  runoff.  Under  these  condi- 
tions the  hollow  dam  was  considered  most  suitable,  and  in 
August,  1912,  the  construction  of  this  dam  was  started. 

■The  reservoir  is  formed  in  the  narrow  Jordan  River  val- 
ley, but  the  water  is  also  backed  up  into,  the  Bear  Creek  and 
Wye  Creek  valleys,  thus  forming  a  lake  slightly  over  three 
miles  in  length  and  having  an  area  of  398  acres  at  the  spill- 
way level.  The  capacity  of  the  reservoir  above  the  outlet 
gates  is  012,000,000  cubic   feet. 

At  the  dam  site  the  sides  of  the  valley  slope  up  rapidly 
from  the  river,  but  at  a  height  of  about  70  feet  the  east  bank 
flattens  out  and  the  slope  is  gradual  back  to  the  base  of  the 
hill.  The  crest  of  the  dam  is  891  feet  in  length,  of  which 
130  feet  is  earth  embankment  with  a  concrete  core-wall.  The 
spillway  is  located  near  the  east  end  of  the  dam.  It  is  305 
Icct  in  length  and  the  crest  is  8  ft.  below  the  top  of  the  dam, 
providing  for  a  flood  discharge  of  3.i, 000  cubic  feet  per  sec- 
ond. The  curved  crest  and  roUway  apron  discharge  the 
water  clear  of  the  toe  of  the  dam  and  into  a  natural  chan- 
nel across  the  flat.  This  channel  joins  the  river  about  200 
ft.  below  the  dam.  The  extreme  height  of  the  dam  is  12G 
ft.  from  the  deepest  part  of  the  buttress  foundations  in  the 
river  bed  to  the  crest.  This  is  believed  to  be  the  highest 
dam  in  Canada,  and  it  is  the  next  highest  Ambursen  type 
dam  built  at  this  time. 

In  preparing  for  the  foundation  the  whole  area  to  be 
occupied  by  the  base  of  the  dam  was  not  stripped  to  bed- 
rock, but  only  those  'portions  to  be  occupied  by  the  but- 
tresses and  the  cut-off  trench.  Trenches  were  excavated 
along  these  lines  and  all  loose  rock  was  removed  and  the 
bedrock  carefully  cleaned  before  placing  any  concrete. 
Wherever  necessary  the  surface  of  the  bedrock  was  rough- 
ened by  blasting,  or  a  shallow  trench  was  excavated  in  the 
rock  to  provide  a  good  bond  for  the  concrete  and  guard 
against  possible  slipping.  The  cut-off  trench,  which  was 
excavated  along  the  upstream  toe  of  the  dam,  varies  in 
depth  from  3  to  13  feet,  depending  upon  the  condition  of 
(he  rock.  In  all  cases  it  was  carried  to  a  sufficient  dcptii 
to  assure  watertightness. 

The  dam  consists  of  a  reinforced  concrete  face  or  deck 
inclined  at  an  angle  of  4")  degrees  and  supported  on  con- 
crete buttresses  which  are  spaced  18  feet  centre  to  centre 
across  the  whole  length  of  the  dam.  These  buttresses  are 
12  inches  thick  at  the  top  and  increase,  by  steps  or  lifts 
12  feet  high,  to  42  inches  in  thickness  at  the  bottom  of  the 
highest  buttress.  The  upstream  edge  is  built  on  a  slope 
of  1  to  1;  the  downstream  edge  has  a  batter  of  1  to  4  to  a 
point  18  feet  below  the  crest,  from  which  point  it  is  vertical 
to  the  crest.  Just  back  of  the  upstream  edge  a  heavy  re- 
inforced haunch  or  shoulder  is  built  on  either  side  of  the 
buttress   and   the    decks   are    supported   on    these   haunches. 


The  buttress  projects  beyond  the  hauncnes  a  distance  equal 
to  the  thickness  of  the  deck.  A  bonding  groove  or  key  is 
cast  in  this  projection.  No  vertical  reinforcement  is  used 
in  the  buttresses  excepting  along  the  downstream  edge  and 
m  the  haunches,  which  are  heavily  reinforced  to  carry  the 
decks.  Horizontal  reinforcement  is  used  along  the  top  and 
bottom  of  each  of  the  12-foot  lifts  or  steps.  Horizontal 
columns,  or  tie  beams,  which  are  reinforced  top  and  bot- 
tom, connect  the  buttresses  at  various  elevations  and  give 
ihem  lateral  support.  The  reinforcement  in  these  beams  is 
continuous  through  each  three  consecutive  buttresses  but 
is  not  carried  continuously  through  the  dam  on  account  of 
possible  strains  set  up  by  expansion  and  contraction. 

Only  two  sizes  of  reinforcing  steel  were  used  in  the 
entire  dam,  these  being  yi  in.  and  ^  in.  square  corrugated 
bars.  Seven-eighth  inch  bars  were  specified  for  all  of  the 
main  reinforcement.  The  fi  in.  bars  were  used  only  for 
hooks  and  vertical  reinforcement.  The  total  weight  of  steel 
used  in  the  dam  was  380  tons. 

Practically  all  the  material  in  the  dam  was  handled 
by  a  cableway  spanning  the  valley  on  the  centre  lines  of  the 
dam.  The  length  of  the  span  was  920  feet.  The  standing 
line  was  214  >"■  >n  diameter.  On  this  a  heavily  built  carriage 
was  operated  by  a  2-spool  cable  engine.    In  placing  the  con- 


Jordan  River  dam.  showing  details  of  deck  construction. 

Crete  the  cableway  brought  the  bucket  over  hopper-bottom 
cars  which  were  pushed  by  hand  along  tracks  laid  on  top 
of  the  buttress  forms.  These  tracks  were  made  up  in  sec- 
tions about  12  ft.  long,  with  platforms  3  ft.  wide  on  each 
side  of  the  rails.  The  space  between  the  rails  was  not 
floored  over  so  that  the  car  could  be  emptied  into  the  but- 
tress form  as  it  was  pushed  along  the  track.  The  car  body 
was  mounted  on  the  trucks  as  a  turntable  and  the  spout 
could  be  turned  in  any  direction.  The  track  sections  were 
secured  to  the  buttress  forms  by  means  of  chains  with  tum- 
buckles.  The  concrete  was  dumped  from  the  bucket  into 
the  car  and  was  then  distributed  in  the  buttress  'form  or 
through  chutes  into  the  deck  forms.  Men  worked  in  the 
forms  and  the  concrete  was  carefully  puddled  as  it  was 
dumped.  Shovels  were  used  for  puddling  and  no  tamping 
was  done.  Forms,  scaffolds  and  reinforcing  steel  were  also 
placed  by  means  of  the  cableway. 

The  construction  work  was  carried  on  right  through  the 
winter,  all  work  being  confined  to  those  parts  of  the  dam 
on  both  sides  of  the  river  above  high  water  level.  This  was 
only  done  under  great  disadvantage,  as  the  winter  was  par- 
ticularly severe,  there  being  a  depth  of  over  6  ft.  of  snow 
on  the  level  at  one  time,  and  the  ground  was  well  covered 
until  well  on  in  May.  The  cost  of  clearing  away  the  snow 
was  a  considerable  item,  and  much  time  was  lost.  During  the 
winter  all  sand  and  water  used  in  the  concrete  w^as  heated 
by   steam,   but   no   further   precautions   were   taken,   and   no 
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•trouble  was  experienced  due  to  the  freezing  of  the  concrete 
in  the  forms. 

The  deep  snow  made  transportation  over  the  railroad  im- 
possible excepting  in  horse-drawn  sleighs.  This  condition 
was,  of  course,  foreseen,  and  75,000  sacks  of  cement  were 
stored  in  the  sheds  at  the  dam  site  before  winter  set  in. 
This  was  a  sufficient  supply  to  last  until  the  railroad  was 
opened  in  the  spring.  Only  the  necessary  camp  supplies 
were  transported  over  the  snow. 

With  the  exception  of  the  cableway  engine  and  the 
derrick  engines,  all  plant  used  in  the  constri'.ction  of  the 
dam  was  operated  by  electric  motors.  A  transmission  line 
T/i  miles  long,  built  on  the  pipe  line  right-of-way  and  the 
flume  right-of-way  from  the  power  house  to  the  dam  site, 
furnished  current  at  6G00  volts.  This  voltage  was  stepped 
down  in  a  sub-station  at  the  dam  site  to  2200  volts,  the 
large  motors  operating  at  this  voltage,  and  it  was  further 
reduced  to  220  and  110  volts  for  the  small  motors  and  the 
lighting  circuits. 

All  cement  used  in  the  dam  was  manufactured  in  British 
Columbia.  A  laboratory  was  fitted  up  at  the  dam  and  the 
usual  physical  tests  were  made  on  all  cement  as  it  was 
received.  Tests  were  also  made  by  an  outside  laboratory  not 
connected  with  the  work  in  any  way.  Each  lot  of  1,000  sacks 
vyas  separately  sampled  for  the  two  sets  of  tests.     No  cement 


Jordan  River  dam.    The  completPd  structure.    Water  passing  over  the 
spillway,  March  28,  1914. 

was  used  unless  both  tests  showed  favorable  results.  Boil- 
ing or  accelerated  tests  on  the  cement  to  be  used  the  fol- 
lowing day  were  made  each  day  in  the  field  laboratory. 
Compression  tests  were  made  on  6-in.  cubes  of  concrete 
which  were  cast  from  the  concrete  as  it  was  being  placed  in 
the  buttresses,  representing  the  material  actually  in  the  dam. 
The  results  of  these  tests  were  satisfactory.  In  building  the 
dam  132,000  sacks  of  cement  were  used. 

All  lumber  used  in  the  construction  of  the  dam  for  form 
work,  scafTolds,  camp  buildings,  etc.,  was  sawn  in  the  com- 
pany's mill— located  at  the  lower  end  of  the  flume.  This 
lumber  was  transported  to  the  dam  site  over  the  flume  rail- 
road. The  total  quantity  of  lumber  used  was  1,200,000  ft.  B.M. 
Main  Flume 

The  main  flume  follows  the  east  side  of  the  Jordan  River 
valley  from  the  Jordan  River  dam  to  the  forestry  reservoir 
a  distance  of  5.3  miles.  The  side  of  the  valley  is  steep  for 
the  entire  distance  and  is  broken  by  frequent  precipices  and 
deep  indentations.  As  a  rule  the  formation  is  suitable  for 
the  flume  foundations,  rock  or  hardpan  lying  oi.ly  a  foot  or 
so  under  the  surface,  but  in  a  few  places  it  was  rather  difficult 
to  get  a  secure  footing. 

The  flume  is  built  entirely  of  timber,  and  was  designed 
for  an  ultimate  carrying  capacity  of  175  cubic  feet  per  sec- 
ond.    The  box  is   6   ft.   by  6   ft.   in   section,   allowing  for  a 


depth  of  5  ft.  6  in.  of  water,  and  has, a  grade  of  1  ft.  in  1,000 
ft.  As  originally  built  the  box  was  only  boarded  up  to  a 
depth  sufficient  to  carry  75  cu.  ft.  per  sec,  and  was  supported 
on  bents  placed  15  ft.  centre  to  centre.  During  the  summer 
of  1913  the  box  was  completed  to  its  maximum  capacity. 
In  order  to  support  the  additional  weight  of  water,  it  was 
necessary  to  erect  intermediate  trestle  bents,  making  the 
bents  7  ft.  G  in.  centre  to  centre. 

The  railroad  which  parallels  the  flume  for  its  entire 
length,  greatly  facilitated  the  work,  as  all  lumber  and  other 
construction  materials  could  be  delivered  at  the  points  at 
which  they  were  to  be  used. 

Five  gates  are  provided  along  the  length  of  the  flume. 
These  are  set  in  short  boxes  formed  by  dropping  the  floor 
of  the  fiume  about  three  feet  below  grade,  and  serve  to 
catch  all  sand  and  silt  which  may  enter  the  flume.  The  gates 
may  also  be  used  to  empty  the  flume  quickly  in  case  of 
emergency. 

Nearly  5,000,000  ft.  B.M.  of  lumber  was  used  in  the  con- 
struction of  the  flume.  This  was  all  cut  in  the  company's 
mill  located  at  the  lower  end  of  the  flume  and  adjacent  to 
the  forebay  reservoir.  Logs  were  procured  from  splendid 
timber  limits  near  the  mill,  and  were  hauled  to  the  mill  over 
skid  roads  by  steam  logging  engines.  The  mill  was  rated  at 
20,000  ft.  per  day,  but  by  replacing  the  steam  power  by  elec- 
tric motors  the  capacity  was  greatly  increased,  as  much  as 
45,000  ft.  being  turned  out  in  a  ten-hour  day.  Although  the 
mill  was  built  primarily  to  supply  the  flume  lumber,  all  the 
lumber  used  on  the  job  has  been  sawn  in  this  mill.  The  to- 
tal output  to  date  is  nearly  8,500,000  ft.  B.M.,  all  of  which 
was  used  for  construction  work. 

The  flume  has  been  in  continuous  service  since  its  com- 
pletion. There  have  been  several  short  interruptions  due  to 
slides  and  falling  timber.  With  a  flume  of  this  character  it 
is  only  natural  to  expect  some  trouble,  but  the  line  is  pat- 
rolled daily. 

Forebay  Reservoir 
The  flume  discharges  into  the  forebay  reservoir,  which 
is  a  small  artificial  lake  formed  in  the  comparatively  flat 
saddle  between  two  hills  by  two  earth  fill  dams  built  across 
the  valleys  immediately  to  the  north  and  south  of  the  ridge. 
These  dams,  or  embankments,  were  built  of  the  material 
excavated  from  the  higher  ground  lying  between  them,  thus 
adding  to  this  extent  to  the  capacity  of  the  reservoir.  The 
capacity  is  4,350,000  cubic  feet. 

The  north  dam  has  a  length  of  560  feet  on  the  crest 
and  contains  24,290  cubic  yards  of  material.  The  south  dam 
is  700  feet  long  and  has  a  volume  of  26,560  cubic  yards.  The 
slopes  of  both  embankments  are  2J4  to  1  on  the  water  side 
and  2  to  1  on  the  lower  side.  The  maximum  height  of  both 
dams  is  35  feet. 

Two  44-in.  diam.  rivetted  steel  pipes  pass  through  the 
base  of  the  south  dam  at  the  head  of  the  pipe  lines.  From 
the  core  wall  to  the  upper  edge  of  the  dam  these  pipes  are 
embedded  in  concrete,  but  from  the  core  wall  to  the  lower 
toe  they  are  in  open  culvert  with  a  common  centre  wall 
and  reinforced  roof,  thus  insuring  perfect  drainage  and 
allowing  inspection.  A  concrete  intake  structure  is  built 
at  the  upper  end  of  the  pipes,  and  the  control  of  water  is 
obtained  by  means  of  two  54-in.  diam.  roller-bearing  sluice 
gates,  behind  suitable  trash  racks.  The  gates  are  controlled 
from  the  top  of  a  structural  steel  gate  tower,  which  is  con- 
nected with  the  crest  of  the  dam  by  a  light  foot  bridge. 

An  emergency  spillway  is  built  in  the  solid  ground  at 
the  east  end  of  the  north  dam,  and  any  surplus  water  is  here 
returned  to  the  river,  which  flows  in  the  valley  about  400  ft. 
below  the  forebay  level.  The  crest  of  the  spillway  is  5  ft. 
below  the  dam  crests. 

The  function  of  the  forebay  is  to  increase  the  peak  load 
capacity  of  the  power  house  by  providing  storage  immedi- 
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ately  at  the  head  of  the  pipe  line,  and  also  to  furnish  a 
reserve  supply  of  water  sufficient  to  operate  the  generating 
machinery  for  a  few  hours  in  case  of  accident  to  the  flume. 

Pipe  Lines 

The  pressure  pipe  lines  from  the  forebay  to  the  power 
house  are  9,290  feet  long.  They  follow  the  general  slope 
of  the  hill,  and  are  laid  in  shallow  trenches  with  the  earth 
backfilled  to  form  a  cover  over  the  pipe.  There  are  numer- 
ous vertical  bends  of  a  few  degrees  each,  as  the  slope  of  the 
liill  side  is  not  uniform,  but  there  are  no  sumps  or  crests  in 
any  of  the  pipes.  The  lines  are  practically  straight  from  the 
forebay  to  the  power  house,  with  only  a  slight  horizontal 
bend  near  each  end.  In  excavating  the  trenches  for  the 
pipes  all  surface  soil  was  removed.  The  pipes  are  well  sup- 
ported on  hardpan  or  gravel  for  their  entire  length.  The 
space  between  the  bottom  of  the  pipe  and  the  trench  is 
tightly  packed  with  small  rocks  and  gravel.  This  serves  to 
give  uniform  support  over  the  entire  length  of  the  pipe  and 
also  forms  a  drain  for  seepage  water.  Concrete  deflecting 
walls,  built  at  intervals  along  the  pipe,  turn  this  water  out 
of  the  trench  and  into  natural  drains  along  the  hill. 

No.  1  pipe  is  a  lapwelded  steel  pipe  varying  in  thickness 
from  5-16  in.  at  the  wye  to  9-16  in.  at  the  power  house.  The 
joints  between  the  sections  are  spherical  "bump  joints,"  with 
double  or  single  rows  of  rivets,  depending  on  the  thickness 
of  the  steel.  For  2,300  feet  above  the  power  house  the  pipe 
is  bande/l  with  1-in.  steel  bands  having  malleable  cast  iron 
shoes.  This  banding  was  considered  necessary  on  account 
of  possible  severe  rams  in  the  pipe  caused  by  quick  governing. 

No.  3  pipe  is  a  heavy  rivetted  pipe  made  up  of  parallel 
outside  and  inside  courses,  the  thickness  varying  from  Yt  in. 
at  the  wye  to  1  in.  at  the  power  house.  The  longitudinal 
joints  are  provided  with  double  cover  plates,  making  a  joint 
of  about  78  per  cent,  efficiency.  Although  this  pipe  is  J4-'". 
greater  in  diameter  than  No.  1  pipe,  the  results  obtained  are 
not  as  good.  The  very  rough  interior  surface  of  the  pipe 
which  results  from  the  parallel  courses  and  the  numerous 
rivet  heads,  increases  the  friction  in  the  pipe  so  that  there  is 
a  considerable  loss  of  head  when  the  unit  is  loaded.  The 
friction  loss,  or  loss  of  head,  is  nearly  15  per  cent,  greater  for 
No.  2  pipe   than   for   No.   1. 

Pipes  No.  1  and  3  are  each  equipped  with  six  air  valves, 
about  equally  spaced  along  the  lines.  Each  pipe  has  also 
three  manhole  openings,  one  located  at  the  lower  end,  one  at 
the  wye  pipe,  and  one  half-way  between  these  two.  There 
is  also  a  manhole  in  the  44-in.  pipe  just  below  the  forebay. 
Pipeline  No.  3  is  provided  with  seven  air  valves  equally 
spaced  along  the  line,  and  the  manhole  openings  are  located 
1,000  feet  apart  along  the  entire  length  of  the  pipe.  This 
generous  use  of  manholes  was  of  great  assistance  in  the 
erection  of  the  pipe,  the  extra  cost  being  more  than  com- 
pensated for  by  the  time  gained  and  the  wages  saved. 

Connected  with  the  installation  of  No.  3  pipe  there  are 
some  experiences  which  may  prove  of  interest.  The  erec- 
tion of  this  pipe  was  started  late  in  the  summer  of  1913,  and 
the  field  work  was  finished  early  in  January,  1914.  On  fill- 
ing the  pipe  for  the  first  time  several  leaks  developed  in 
the  circumferential  welded  joints  of  the  heavier  pipes  near 
the  power  house  when  the  pressure  was  only  a  small  frac- 
tion of  the  static  head  to  which  the  pipes  would  be  sub- 
jected when  filled  to  the  top.  These  leaks  were  repaired 
by  rivetting  heavy  butt-straps  around  the  pipe  at  the  faulty 
welds,  but  on  account  of  the  possibility  of  other  leaks  de- 
veloping and  damaging  the  power  house  or  the  other  pipe 
lines,  it  was  decided  not  to  fill  No.  3  pipe  until  it  had  been 
tested  and  made  safe  against  further  failures. 

It  was  planned  to  test  the  pipe  in  comparatively  short 
sections,  so  that  in  case  of  failure  the  amount  of  water  in 
the  section  under  test  would  not  be  sufticicnt  to  do  any  dam- 
age.    To  make  these  tests  a   bulkhead  was  designed  to  fit 


in  the  pipe  at  the  upper  end  of  the  section  under  test  and 
to  confine  the  water  between  that  point  and  closed  gates 
at  the  lower  end  of  the  pipe. 

The  bulkhead  was  made  up  of  a  dished  steel  casting 
about  21/2  in.  less  in  diameter  than  the  internal  diameter  of 
the  pipe.  The  circumference  of  this  casting  formed  the  base 
of  a  packing  gland  built  up  of  steel  rings  wOiich  confined 
the  packing.  The  packing  consisted  of  two  rings  of  1  in. 
square  hard  steam  packing,  one  on  either  side  of  a  ring 
of  rubber  packing  1  in.  thick  and  2-in.  wide.  The  back  steel 
ring  of  the  gland  was  provided  with  sixteen  forged  steel 
dogs  which  held  the  ring  from  moving  up  the  pipe,  the  ends 
of  the  dogs  resting  against  the  end  of  the  next  section  of 
pipe  at  a  rivetted  joint.  The  pressure  of  the  water  against 
the  bulkhead  compressed  the  packing  by  forcing  the  bulkhead 
or  disc  into  the  back  ring  of  the  gland,  which,  in  turn,  was 
held  securely  in' place  by  the  dogs,  thus  making  a  water- 
tight joint.  The  whole  contrivance  was  mounted  on  rollers 
to  enable  it  to  be  moved  along  the  pipe. 

The  pipe  line  was  cut  at  the  upper  end  of  the  welded 
portion  of  the  pipe,  and  the  bulkhead  was  lowered  (by  means 
of  a  light  wire  rope)  to  the  upper  end  of  the  section  to  be 
tested  first.  Some  trouble  was  experienced  at  first  in  setting 
up  the  bulkhead  in  the  pipe,  but  after  several  unsuccessful 
attempts  the  pipe  crew  learned  to  overcome  their  diflficulties 
and  were  able  to  make  a  tight  joint. 

The  pipe  was  filled  up  to  the  bulkhead  through  a  by-pass 
from  one  of  the  old  lines,  and  the  pressure  was  raised  to 
the  required  test  pressure  by  means  of  a  large  hand  operated 
boiler  test  pump.  The  bulkhead  was  provided  with  an  air 
valve  to  exhaust  all  air  from  the  pipe  and  make  sure  that 
the  space  was  entirely  filled  with  water.  A  pressure  gauge 
was  attached  to  the  pipe  and  in  each  test  the  pressure  was 
raised  by  means  of  the  pump  at  35  per  cent,  in  excess  of  the 
pressure  due  to  the  static  head,  this  pressure  being  recorded 
at  the  lower  end  of  the  section  under  test.  Before  making 
the  excess  pressure  test,  each  section  was  tested  under  static 
head  by  hammering  along  the  welds  with  3-lb.  hammers. 

So  far  as  the  writer  has  been  able  to  learn,  this  is  the 
first  time  a  large  high  pressure  pipe  line  has  been  tested  in 
the  field  after  erection.  The  results  obtained  at  Jordan 
River  would  indicate  the  practicability  of  such  a  test,  and  it 
must  be  admitted  that  such  a  test  is  of  great  value  in  prov- 
ing the  pipe,  not  under  shop  conditions,  but  under  actual 
working  conditions.  These  tests  suggest  the  use  of  a  bulk- 
head, similar  to  the  one  used  at  Jordan  River,  in  connection 
with  the  erection  of  almost  any  long  pressure  pipe  line.  By 
the  use  of  such  a  bulkhead  the  pipe  could  be  tested  from  the 
bottom  as  the  work  proceeded.  It  could  be  kept  filled  with 
water  and  the  trench  could  be  backfilled  at  once,  thus  avoid- 
ing the  usual  temperature  stresses  set  up  in  such  a  pipe  line. 
The  Pelton  Water  Wheel  Company,  who  were  the  con- 
tractors for  the  pipe  line,  designed  the  bulkhead  and  made 
the  tests  on  the  pipe  under  the  direction  of  the  Vancouver 
Island  Power  Company's  engineers. 


Militia  orders  issued  recently  announce  that  Provisional 
Major  Geo.  Janin  has  been  attached  to  the  Divisional  Engi- 
neers of  the  Second  Canadian  Expeditionary  Force,  with  the 
following  lieutenants:  T.  Noall,  W.  H.  Brunning,  K.  C.  H. 
Monks.  A.  Charlebois  and  A.  O.  Sullivan.  Mr.  Janin,  who  is 
well  known  as  the  chief  municipal  engineer  of  the  city  of 
Montreal,  raised  a  company  of  two  hundred  engineers  when 
the  war  broke  out.  Sixty  members  of  the  force  have  been 
connected  with  the  civic  service. 


The  Dominion  Pulp  Company,  Limited,  Chatham.  N.B.. 
are  installing  an  induced  draft  system  to  furnish  draft  for 
their  entire  plant.  This  has  been  manufactured  by  the  B.  F. 
Sturtevaut  Company  of  Canada,  Limited,  Gait.  Ont 
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Memorial  Church  at  Toronto  which  Embodies 
Good  Constructional  Practice 


OF  the  later  ecclesiastical  buildings  erected  m 
Toronto,  one  of  the  most  attractive  from  the 
standpoint  of  design  and  construction  is  the 
Timothy  Eaton  Memorial  Church,  which  has 
been  built  on  St.  Clair  Avenue  by  the  Methodist  body. 
The  building  has  a  frontage  of. 238  ft.  on  St.  Cl^iir 
Avenue  and  a  depth  of  134  ft.,  and  covers  the  entire 
area  between  Warren  Road  and  Dunvegan  Road.,  The 
church  is  monumental  both  externally  and  internally, 
yet  it  is  essentially  practical,  providing  as  it  does  for 
the  greatest  possible  comfort  in  the  way  of  unobstruct- 
ed sight  and  sound. 

Built  of  grey  Credit  Valley  stone  and  Indiana 
limestone,  with  elaborate  cut  stone  decoration,  the 
structure  forms  a  handsome  group  of  buildings.  'A 
unique  feature  of  this  building  is  the  belfry  tower,  the 


there  it  is  richly  traceried  and  cusped,  the  general 
effect  being  highly  satisfactory.  The  board  room  or 
vestry  has  an  enriched  pendentive  plaster  ceiling,  also 
a  recess  with  fireplace  and  book  cases  done  in  Gothic 
traceried  quarter-cut  oak  and  cut  stone. 

Below  the  auditorium  there  is  a  spacious  room 
decorated  in  light  colors,  adjoining  which  is  the  kit- 
chen, iitted  up  with  sinks,  electric  and  gas  stoves, 
pantry  fittings,  etc.  The  main  room  has  been  ar- 
ranged for  interior  bowling  as  well  as  for  banquets. 
Adjoining  this  room  is  a  splendid  bowling  alley.  There 
are  also  the  usual  toilet  rooms  which  are  tiled  and 
decorated. 

The  building  has  been  designed  with  a  view, to  ob- 
taining perfect  acoustics.  The  ceiling  has  a  2-in.  lin- 
ing of  solid  felt,  covered  with  repp  instead  of  the  usual 


The  Timothy  Eaton  Memorial  Church,  Toronto. 


apex  of  which  stands  about  100  ft.  above  the  street 
level.  A  peal  of  twenty-one  bells  is  at  present  being 
installed. 

^  The  style  of  architecture  is  that  of  the  Late  Dec- 
orative period,  which  is  consistently  followed  in  all 
the  appurtenances,  the  object  in  the  selection  of  these 
being  to  secure  harmony  with  the  building  itself.  A 
porte  cochere  affords  a  sheltered  entrance,  with  ample 
protection  from  the  west  winds.  The  entrance  doors 
of  the  church  are  reached  by  steps  of  Quebec  granite. 
The  color  scheme  adopted  for  the  interior  is  har- 
monious throughout,  resulting  in  a  delightfully  warm 
effect.  The  decoration  on  the  walls  consists  of  an  en- 
tire covering  of  metal  leaf,  over  which  colored  glazes 
have  been  placed.  The  vestibules  are  designed  with 
the  object  of  affording  the  maximum  space  consistent 
with  the  architectural  proportions  of  the  vjhurch.  They 
are  finished  in  Caen-stone,  the  flooring  being  tile.  An 
unusual  feature  is  the  beautiful  Gothic  Caen-stone 
mantle  and  fireplace  which  have  been  fitted.  The 
woodwork  throughout  the  building  is  quarter-cut 
white  oak,  fumed  to  a  soft  brown  tone.     Here  and 


plaster  work.  The  pews,  pulpit,  pulpit  chairs,  com- 
munion tables,  organ  cases  and  the  lighting  fixtures 
were  specially  designed ;  even  the  table  and  en- 
velope cases  in  the  vestibules  have  been  constructed 
so  as  to  conform  to  the  general  scheme. 

The  lighting  fixtures  are  somewhat  unique.  The 
supports  are  of  bronze,  while  the  fixtures  themselves 
have  been  made  to  harmonize  with  the  decorative 
frieze.  They  are  constructed  w^ith  delicate  open  tra- 
ceried work,  lined  with  silk.  Through  this  a  soft  and 
pretty  light  is  obtained,  the  real  illumination  of  the 
building  being  reflected  from  the  ceiling.  These  fix- 
tures are  so  constructed  that  they  can  be  lowered  in 
a  few  minutes  by  means  of  powerful  winches  set  above 
the  ceiling. 

Facing  the  audience  is  a  memorial  window  to  the 
late  Timothy  Eaton.  The  central  portion  of  the  win- 
dow is  a  reproduction  of  "The  Light  of  the  World," 
by  Holman  Hunt.  This  window  is  said  to  be  one  of 
the  finest  in  Canada.  It  was  executed  by  the  firm  of 
Robert  McCausland,  Limited,  Toronto.  The  windows, 
other  than  the  memorial,  are  glazed  with  clear  glass. 
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and  there  are  neutral  colored  hangings  to  each.  This 
not  only  permits  of  the  regulation  of  light  hut  height- 
ens the  artistic  efifect  of  tlie  whole. 

The  heating  and  ventilating  e(|ui])inents  are  of  the 
most  modern  ty])c.  Air,  warmed  to  an  even  tempera- 
ture, is  (lri\'cn  by  a  large  fan  into  a  space  between 
the  floor  and  the  basement  ceiling,  access  to  the  church 
being  gained  through  openings  in  the  flocjr  beneath  tiie 
|)ews.  By  this  means  an  even  and  imperceptible  dis- 
tribution is  obtained.  Another  large  fan  for  exhaust 
])urposes  has  been  installed.  Both  the  heating  and 
ventilating  systems  are  thermostatically  controlled. 

The  architects  were  Messrs.  Wicksou  &  Gregg, 
Toronto.  The  following  are  the  contractors:  Mason 
work,  'I'homson  Bros.;  carpentry,  Mr.  E.  MacKenzie; 
structural  steel.  Dominion  Bridge  Company;  jjlunib- 
ing  and  heating,  Messrs.  Bennett  &  Wright;  painting, 
etc.,  Messrs.  W.  J.  Bolus  Company;  plastering,  Mr. 
ilenry  Nelson,  Toronto;  rooting,  Messrs.  H.  Wil- 
liams &  Company;  electric  wiring,  Mr.  ( ieorge  J.  Beat- 
tic,  'ilie  organ  front,  which  is  of  English  oak,  was 
manufactured  by  the  firm  of  H.  11.  Martin  &  Company, 
Limited,  of  Cheltenham,  I'^ng.  The  bells  are '  being 
supplied  aiid  erected  by  John  Warner  &  Sons,  London, 
I'",ng.  The  cut  stone  was  sup])lied  by  Messrs.  Nichol- 
son, Curtis  &  Vick,  and  the  granite  by  the  Thomson 
Monument  Company,   Limited,  Toronto. 
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Service  Tests  of  Street  Paving 

By  H.  W.  Durhamt 

1 1"    subject   of   tests   for   street   pavement   sur- 


faces is  much  discussed  at  the  present  time- 
and  to  a  great  extent  unitUelligently.  It  is 
rehearsing  a  familiar  tale  to  recount  the  rea- 
sons for  the  public  interest  in  roads,  but  only  in  this 
country  is  the  contrast  between  the  present  type  and 
that  of  the  past  century  so  great.  The  settled  coun- 
tries of  the  Old  World  have  always  had  good  roads 
viewed  in  the  light  of  the  traffic  that  used  them ;  the 
majority  of  ours  have  always  been  poor  like  those  of 
all  other  countries  of  vast  areas  and  sparse  popula- 
tion. 

The  oft-cited  Romans  knew,  and  perhaps  others 
before  them,  that  the  essential  of  a  durable  road  was 
a  solid  foundation.  Whether  this  be  rubble,  stone, 
concrete  or  an  original  unyielding  ground  is  purely  a 
local  (piestion,  provided  that  in  some  way  a  rigid  base 
is  supplied  for  the  surface  on  which  the  wheels  arc 
to  roll  and  the  feet  to  press.  The  first  man  who  made 
sandals  discovered  that  they  wear.  Removable  iron 
tires  were  an  invention  partly  designed  to  furnish 
wooden  wheels  with  a  renewable  wearing  surface.  Our 
railroads  find  it  difficult  to  keep  up  with  rail  renewals. 
And,  yet,  we  still  have  a  ])ublic,  led  by  otherwise  in- 
telligent critics,  clamoring  for  the  perfect,  permanent 
road  surface. 

The  attempt  to  answer  this  demand  has  led  to 
many  extravagant  claims  and  over-confident  beliefs 
as  to  the  possibilities  to  be  attained  in  the  way  of  final 
deductions  from  observation  of  a  series  of  test  pave- 
ments, or  measurements  of  road  wear  and  of  the  use 
of  various  testing  machines.  Valuable  information  has 
been  and  will  be  derived  from  all  these  sources,  but 
not  to  the  decisive  extent  supposed  by  many  to  be  at- 
tainable. Much  of  the  confusion  of  thought  notice- 
able in  all  discussions  on  road  matters  is  caused  by 


*  Presented  before  Section  I>  of  the  .\merio»n  Aaxocintion  for  the  Ad- 
vancement, of  Science,  at  the  Phllndelphia  ineetlntr.  Decrmbf  r  30-31.  1911 

t  Chief  Kngineer  in  ChnrKe  of  High  ways,  Boroufh  of  Manhattan,  New 
York  City. 


inability  to  discriminate  between  cause  and  effect.  We 
have  developed  a  school  of  thought  that  would  sub- 
stitute records  and  reports  for  results  and  that  is 
more  interested  in  watching  the  accuracy  with  which 
the  wheels  of  the  machine  move  than  whether  a  re- 
sult is  attained.  It  is  well  to  remin<l  this  class  that 
their  ideal  is  best  realized  by  a  wheel  spinning  in  a 
vacuum  on  frictionlcss  bearings  not  affected  by  out- 
side ftjrces  and  doing  no  work  whatever.  It  is  the 
law  of  human  experience,  practical  as  well  as  scientific. 
that  no  result  is  attained  without  cost ;  that  we  get 
only  "so  much  for  so  much";  and  consequently  the 
search  for  ideal  specifications  or  tests  is  valueless  if 
they  are  thought  to  lead  to  a  means  of  building  what 
an  early  generation,  misled  by  considering  that  they 
had  a  non-wearing  material,  called  a  permanent  way. 

It  is  not  before  but  after  the  statement  of  the  true 
principles  of  paving  construction  that  we  can  define 
proper  tests.  Just  as  we  provide  renewable  shoes 
for  men  and  horses,  carpets  for  our  floors,  and  rails  on 
our  steam  road  beds,  so  the  correct  modern  pavement 
for  town  or  country  must  have  a  repairable  surface 
on  a  durable  foundation,  and  our  tests  will  fall  in  two 
classes — those  for  determining  the  best  type  or  types 
of  such  surface,  and  those  for  recognizing  the  mater- 
ials of  which  they  should  be  composed.  It  is  in  re- 
gard to  the  former  that  a  few  words  may  be  said  here. 

Broadly  speaking,  and  assuming  it  to  be  concedecl 
that  the  durable  foundation  must  and  will  be  provid- 
ed, the  present  practice  recognizes,  as  has  been  the 
case  in  the  past,  only  two  general  classes  of  wearing 
surface:  first,  one  composed  of  regular  shaped  rigid 
blocks  of  some  durable  material,  laid  so  as  to  be  vir- 
tually in  contact  and  to  form  within  the  limits  of  vari- 
ation of  their  own  faces  a  smooth  surface ;  and  sec- 
ond, a  pavement  consisting  of  a  more  or  less  regular 
assortment  of  irregular  fragments  of  some  mineral 
material,  also  individually  rigid  but  of  graded  sizes, 
so  as  in  the  mass  to  present  a  minimum  of  voids,  held 
together  by  some  cementing  material  and  also  laid  on 
a  foundation,  the  mass  having  a  constant  thickness 
and  a  smoothness  of  surface  depending  on  the  extent 
to  which  all  voids  are  compactly  filled.  These  defini- 
tions are  not  absolutely  accurate,  but  they  indicate 
broadly  the  only  two  methods  that  have  ever  been 
successfully  followed  for  street  pavements  at  any 
time.  In  the  first  class  are  all  types  of  stone  block 
ranging  from  the  heavy  square  stone  pavements  still 
successfully  used  in  Italy  and  .Austria,  which  are  a 
direct  inheritance  from  the  Roman  methods,  dowu  tf> 
the  modern  German  mosaic  or  klcinpflaster  road, 
which  attempts  to  produce  smoothness  without  accur- 
ate dressing  of  the  blocks  by  reducing  their  size  to 
a  minimum.  It  also  includes  all  types  of  wood  block 
pavement  as  well  as  brick  in  all  its  variations.  The 
second  class  includes  the  original  dirt  road  surface 
and  grades  from  that  up  through  the  improved  meth- 
ods of  Macadam,  Telford  and  Tresauguet  to  the  mtxl- 
ern  asphalt  and  bituminous  concrete  pavement. 

Leaving  out  of  consideration  the  tests  by  which  it 
is  determined  whether  the  materials  for  any  bit  of 
construction  are  in  conformity  with  specifications,  the 
true  test  on  which  a  choice  of  suitable  wearing  sur- 
face for  a  road  is  made  is  that  of  service,  and  by  ser- 
vice it  must  be  understood  to  mean  the  actual  service 
which  the  road  in  question  is  to  undergo.  Reference 
has  already  been  made  to  the  construction  of  so-called 
test  sections  of  road.  The  idea  has  been  that  by  con- 
structing along  a  selected  bit  of  road  a  series  of  short 
sections  of  many  different  types  some  definite  deter- 
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mination  could  be  made  as  to  their  relative  advantages 
and  wearing  qualities.  On  the  face  of  it  the  scheme 
seems  very  plausible.  Notable  among  such  experi- 
mental sections  is  that  on  the  road  to  Sidcup  in  Lon- 
don, the  test  sections  in  Philadelphia  and  the  experi- 
mental stretch  on  Second  Avenue,  New  York.  While 
these  experiments  have  a  limited  value,  it  cannot  be 
said  that  the  method  furnishes  a  final  authoritative 
test  of  the  types  of  surface  adopted. 

A  road  or  a  street,  whatever  its  length,  is  more 
or  less  of  a  unit.  It  can  not  be  considered  as  com- 
posed of  short  links.  It  is  impossible  to  be  certain 
that  test  conditions  are  the  same  for  all  the  samples 
tested,  and  particularly  in  the  construction  of  each 
one  that  conditions  are  fair  to  all  and  that  each  sample 
is  the  best  of  its  type.  Again,  certain  forms  of  con- 
struction which  are  eminently  suitable  for  certain  lo- 
cations and  under  certain  conditions  of  traffic  are  dis- 
tinctly the  reverse  in  other  places  and,  consequently, 
the  failure  of  any  one  test  section,  while  demonstrat- 
ing nothing  except  that  it  has  not  lasted  under  the 
specific  conditions  to  which  it  has  been  exposed,  may 
bring  it  into  unfair  comparison  with  others.  It  is  the 
belief  of  the  writer  that  the  only  true  test  is  furnished 
by  determining  what  is  a  satisfactory  surface  of  each 
type  of  surface  under  real  conditions  of  use ;  in  other 
words,  by  observing  streets  and  roads,  not  fractions, 
surfaced  with  those  classes  of  material  which  among 
the  many  have  given  the  best  satisfaction  ;  determining 
just  which  are  the  conditions  under  which  each  of 
these  proves  most  advantageous ;  comparing  types, 
traffic  conditions,  those  of  climate  and  other  features 
as  developed  in  different  communities,  and  selecting 
from  among  all,  the  governing  conditions  which  must 
be  met  and  the  classes  of  wearing  surface  most  suit- 
able to  meet  them.  In  this  way  our  variables  are  re- 
duced to  the  fewest  number. 

We  have  certain  conditions  which  must  be  met  in 
each  community  and  in  each  fraction  of  each  com- 
munit}' ;  the  type  of  traffic  that  is  to  be  encountered, 
the  way  the  district  in  which  the  street  in  question 
serves  is  built  and  occupied,  the  features  most  desired 
by  those  who  will  use  this  road  and  those  who  occupy 
the  ground  adjacent  to  it.  These  being  known,  there 
remain  only  to  consider  the  questions  of  available  ma- 
terials and  financial  possibilities.  It  is  useless  in  a 
prol)lem  where  the  final  results  are  desired  only  to 
the  nearest  unit  to  carry  on  intermediate  operations 
to  the  tenth  place  of  decimals,  but  this  is  what  is  fre- 
quently done  by  many  so-called  experts  and  by  com- 
mittees of  volunteers  studying  the  ])avement  situation 
in  the  hope  of  producing  some  startling  improvement 
in  our  great  communities.  Most  of  the  above  en- 
umerated variables  are  known  for  any  particular  place, 
and  a  careful  study  of  their  relative  importance  will 
reduce  the  ultimate  choice  to  a  very  few  possibilities. 
There  has  been  sufficient  road  and  street  construction 
under  existing  traffic  conditions  to  enable  any  inteUi- 
gent  engineer  or  city  official  by  a  careful  study  and 
inspection  to  determine  what  is  most  satisfactory  un- 
der the  conditions  which  he  has  to  meet.  The  best 
pavement  in  the  world  for  some  particular  set  of  re- 
quirements might  be  an  absolute  failure  under  others. 
No  series  of  pronunciamentos  based  on  results  of  a  set 
of  experimental  test  sections  of  street  or  road  can 
justly  be  made  classifying  wearing  surfaces  and  stat- 
ing what  is  most  satisfactory;  but  intelligent  study 
directed  to  any  existing  problem  will  very  easily  lead 
to  a  limited  set  of  correct  conclusions. 


Sand  Cushion  vs.  Mortar  Bed  for  Wood 
Block  Pavements* 

By  T.  S.  Oxholmt 

IN  America  it  has  been  the  custom  for  many  years 
to  lay  wood  block  pavement  on  a  concrete  base 
with  a  cushion  of  sand  or  a  bed  of  mortar  be- 
tween the  base  and  the  blocks.  At  present  in 
European  cities  the  concrete  is  laid  perfectly  smooth 
and  the  blocks  are  placed  directly  thereon,  although 
fifteen  years  ago  a  mortar  bed  was  used  in  London. 
In  order  that  the  reasons  for  the  American  practice 
may  be  discussed  with  understanding,  the  specifica- 
tions used  in  the  Borough  of  Richmond,  City  of  New 
York,  follow : 

On  the  surface  of  the  concrete  shall  be  placed 
a  bed  of  (sand)  dry  mortar,  composed  of  one 
part  of  cement  to  four  parts  of  sand,  one-half 
inch  thick. 

On  the  surface  of  the  mortar  bed  shall  be  set 
strips  of  wood  three  inches  wide  by  one-quarter 
inch  thick,  and  of  the  greatest  length  convenient 
for  handling.  These  strips  shall  be  carefully  set 
parallel  and  about  eight  or  ten  feet  apart,  run- 
ning from  curb  to  curb,  and  be  imbedded  in  mor- 
tar throughout  their  lengths,  so  that  the  top  sur- 
face shall  be  the  required  depth  below  and  paral- 
lel to  the  grade  of  the  finished  pavement.  The 
space  between  two  strips  having  been  filled  with 
mortar,  a  true  and  even  top  surface  shall  be 
struck  by  using  an  iron-shod  straight-edge  on 
the  strips  as  a  guide,  and  as  soon  as  the  bed  has 
been  struck,  the  strips  which  would  interfere 
with  laying  the  blocks  shall  be  removed  and  their 
places  carefully  filled  with  mortar. 

On  this  mortar  surface,  spread  and  smoothed 
as  above  to  the  proper  crown  and  gride,  the 
blocks  are  to  be  laid  with  the  grain  up,  with  close 
joints,  and  uniform  top  surface,  in  courses  at 
right  angles  to  the  line  of  the  street,  except  in 
and  between  car  tracks,  in  intersections  and  in 
other  special  cases,  when  they  shall  be  laid  diag- 
onally, as  shall  be  directed. 

When  laid,  the  blocks  shall  be  covered  with 
clean,  fine  sand,  entirely  free  from  loam  or  earthy 
matter,  perfectly  dry  and  screened  through  a  sieve 
having  not  less  than  twenty  meshes  per  linear 
inch,  the  sand  to  be  swept  and  brushed  into  the 
joints.  The  pavement  shall  then  be  rolled  with 
a  four  or  five-ton  roller,  and  sand  spread  over 
the  pavement  and  left  on  the  surface  until  such 
time,  when,  if  required  by  the  Engineer,  the 
pavement  shall  be  swept  clean  for  final  inspec- 
tion, and  any  defects  then  noted  shall  be  remedied. 

It  would  seem  from  the  foregoing  that  a  sand 
cushion  was  intended  primarily  to  smooth  out  the 
roughness  and  inequalities  in  the  concrete,  so  that  the 
blocks  might  rest  evenly  thereon.  Secondly,  the  yield- 
mg  surface  of  the  sand  permits  the  roller  to  press  the 
blocks  into  it  until  they  present  a  smooth  surface  .ad- 
justmg  the  slight  inequalities  in  the  depth  of  the 
blocks;  and  thirdly,  the  sand  has  a  slight  resiHency 
and  protects  the  blocks  somewhat  from  surface  wear. 
The  mortar  bed  performs  the  same  office  as  the  sand 
as  an  equalizer  of  the  concrete  surface  and  the  sur- 
face  of  the  finished  pavement,  but  there  the  similarity 

•  Prosented  bofore  Sootion  n  oT  the  American  Associali.n  for  il.o  Art 
vanceme  it  of  Science,  at  the  Philadelphia  meoling.  IJccember  30  31  1911 
New  York  CUy."  '^^'"'«^'  ""'''"'"  °*  Engineering.  Borough  of  Richmond', 
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ceases,  for,  as  the  mortar  gradually  sets  it  forms  a  hard 
unyielding  bed  for  the  blocks  to  rest  upon,  sacrificing 
resiliency  for  immobility. 

In  the  writer's  opinion  there  are  two  objections  to 
the  use  of  a  sand  cushion.  First,  when  cuts  are  made 
for  any  purpose  through  the  pavement,  it  frequently 
happens  that  weeks  and  months  elapse  before  repairs 
arc  made ;  during  this  time,  storm  water  works  its  way 
between  the  blocks  and  base  and  disturbs  considerable 
(luantities  of  pavement  that  will  have  to  be  relaid.  This 
is  especially  noticeable  on  streets  with  a  considerable 
grade,  and  could  not  occur  with  a  well-set  mortar  bed. 
.Second,  it  would  mean  the  unstable  condition  of  each 
block  with  respect  to  its  neighbors,  and  a  consequent 
lack  of  support  on  sides  and  ends  which  is  of  the  ut- 
most importance. 

The  one  objection  to  a  mortar  bed  has  always  been 
that  the  mortar  has  been  mixed  damp  and  time  must 
be  allowed  for  it  to  set  hard  (three  or  four  days),  be- 
fore traffic  could  be  admitted,  whereas  wood  block 
l)avement  on  sand  cushion  can  be  thrown  open  for 
traffic  as  soon  as  completed.  The  writer  has  overcome 
this  objection  by  mi.xing  the  mortar  dry,  and  allow- 
ing it  to  set  as  moisture  reaches  it  through  the  joints 
which  are  always  of  sand.    The  roller  and  immediate 


traffic,  work  the  blocks  down  to  their  final  beds  before 
the  mortar  sets.  Work  of  this  kind  has  been  examined 
at  plumbing  cuts  and  it  has  been  found  that  the  mor- 
tar was  set  up  hard,  though  traffic  had  been  allowed 
on  the  new  pavement  as  soon  as  completed,  and  the 
surface  was  still  uniform. 

The  fact  of  the  lack  of  use  of  sand  or  mortar  cush- 
ion in  the  practice  of  European  countries  would  a|)pear 
to  indicate  their  opinion  that  a  firm  and  unyielding 
bed  for  the  blocks  was  the  main  consideration,  relying 
entirely  on  the  fibre  of  the  wood  for  resiliency. 

For  many  years  asphalt  blocks  have  been  laid  on  a 
mortar  bed  and  this  method  has  evidently  been  adapt- 
ed for  use  in  laying  wood  block  pavement.  Some  six 
years  ago  the  writer  used  a  damp  mortar  bed  for  a 
wood  block  paving  contract.  One  day  the  roller  broke 
down  at  a  time  when  a  large  yardage  of  block  had 
been  laid  and  was  ready  for  rolling.  Before  the  roller 
was  repaired  the  mortar  had  set  and  the  pavement  on 
this  section  was  never  as  perfect  as  on  those  adjoining. 
For  this  reason  a  sand  cushion  was  substituted  for  a 
mortar  bed  in  the  specifications  until  last  year  when 
dry  mortar  was  permanently  adopted.  In  the  writer's 
opinion  mortar  is  superior  to  sand  for  a  bed  for  wood 
block  pavement. 


Brick  Paving  Construction  at  Toronto 


Contributed  by  F.  A.  Churchill,  Conneaut,  O. 


ILLUSTRATED  herewith  are  views  of  recent  pav- 
ing work  carried  out  in  the  city  of  Toronto.   The 
work  was  done  with  Wire-Cut-Lug  Brick,  for 
which  an  order  for  142,000  of  the  Hillside  block 
was  placed  with  the  United  Brick  Company's  plant 
at  Conneaut,  Ohio.     The  brick  was  laid  during  the 
early  days  of  November  last. 

Christie  Street,  Toronto,  is  paved  with  the  hill- 
side block  for  a  width  of  46  ft.  and  a  length  of  700  ft. 
The  bricks  arc  laid  longitudinally,  so  that  the  longi- 
tudinal joints  run  lengthwise  of  the  street.  The  meth- 
od employed  in  laying  the  brick  at  the  base  of  the 
hill,  causing  the  longitudinal  joints  running  up-grade 


to  conform  with  the  curvature  of  the  street,  enhances 
the  appearance  of  the  finished  work  considerably. 

The  structural  details  of  the  pavement  include  a 
natural  sub-base,  graded  to  the  proper  surface  con- 
formation, upon  which  a  six-inch  concrete  base  is  laid. 
The  concrete  base  is  brought  to  a  true  cross  section, 
conforming  to  and  parallel  with  the  curvature  of  the 
pavement.  Upon  this  there  is  laid  a  sand  bed  lyi  in. 
deep.  The  sand  for  the  bed  is  fine — a  sort  of  quick- 
sand, taken  from  an  excavation  on  Bathurst  Street. 
The  sandbed  lies  between  a  thick  earth  deposit  and 
a  blue  clay  base.  It  is  about  twenty  feet  thick  and  is 
compacted  so  solidly  that  it  can  be  carved  in  relief 


Paving  construction  under  way  on  Chrtotie  Street  hUl,  Toronto.    Paved  with  Wirc-Cul-Lug  HUbldc  brfcfc.  November,  1914. 
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figures  on  the  face  of  the  bank.  Experiments  proved 
this  sand  exceptionally  well  adapted  to  the  making  of 
a  sandbed,  as  it  was  easy  of  manipulation  with  a 
template,  showed  no  tendency  to  roll  up  or  soften, in 
spots,  and  lent  itself  readily  to  rolling  into  a  smooth, 
even,  solidly  compacted  bed. 

The  extreme  fineness  of  the  sand  and  its  superior 
quality  as  a  bedding  material  emphasize  the  need  of 
making  allowance  for  local  variants  in  specifyinjj  the 
kind  of  sand  to  be  used  for  beds.  It  is  commonly 
held  that  sand  which  contains  not  to  exceed  twenty 
per  cent,  loam  and  that  will  pass  a  one-fourth  inch 
screen  is  required  for  a  bed.  Extremely  fine  sand  is 
rather  discouraged. 

The  sand  now  being  used  in  Toronto  proves  that 
if  the  maximum  size  of  the  grains  and  the  maximum 
percentage  of  loam  be  not  exceeded,  the  properties  of 
the  sand  may  safely  be  considered  in  determining  the 
choice. 

For  working  purposes,  no  better  sand  for  a  bed 
could  be  found  than  the  almost  flour-like  sand  now 
being  used  in  Toronto,  and  which  is  being  taken  from 
the  Bathurst  Street  cut. 

There  is  some  misconception  regarding  the  func- 
tion of  a  sand  bed.  It  is  generally  supposed — and,  in- 
deed, some  authorities  positively  assert — that  the 
sandbed  serves  the  essential  purpose  of  cushioning  the 
pavement  so  that  it  shall  have  a  degree  of  resiliency. 
This  opinion  was  held  quite  generally  at  one  time,  but 
it  is  now  being  discarded  by  the  most  experienced  en- 
gineers. The  only  object  of  a  sandbed  is  to  overcome 
the  inequalities  in  the  surface  of  the  concrete  base,  so 
that  the  brick  shall  rest  upon  an  absolutely  even  base. 
If  it  were  possible  to  finish  the  concrete  foundation 
perfectly  smooth  and  at  all  points  at  a  true  parallel 
with  the  required  surface  of  the  pavement,  a  sandbed 


would  b«  unnecessary.  The  tlieory  of  a  required  resi- 
liency is  at  variance  with  the  monolithic  principle  of 
brick  pavement  construction.  The  argument  is  valid 
that  a  pavement  which  is  virtually  a  solid  structure 
from  the  sub-base  to  the  surface  is  less  liable  to  suffer 
fracture  than  a  pavement  that  has  even  a  slight  spring- 
ing quality.  The  sandbed  is  designed  to  give  the 
brick  a  uniform  bedding  surface,  and  when  the  bed 
performs  that  function  its  usefulness  is  ended.  I  make 
this  assertion  with  full  knowledge  that  many  individu- 
als who  have  made  a  study  of  the  subject  hold  oppo- 
site views. 

In  forming  the  bed,  the  engineers  provided  every 
mechanical  accessory  which  experience  had  demon- 
strated necessary.  A  template  of  approved  design 
was  made  for  shaping  the  bed. 

Guide  timbers,  1^2  in.  x  4  in.,  were  laid  for  the 
ends  of  the  template  to  run  upon.  These  timbers 
were  laid  at  the  curb  and  in  the  centre  of  the  street 
to  a  true  line  parallel  with  the  grade  at  the  centre  of 
the  street  and  next  to  the  curb.  Upon  them  were 
placed  half-inch  strips  so  that  the  template  should 
leave  the  bed  one-half  inch  above  the  required  grade. 

After  the  template  had  been  drawn  over  the  bed, 
the  strips  were  removed  and  a  hand  roller  weighing 
about  200  pounds  was  used  for  compacting  the  bed. 
The  hand  roller  was  of  the  twin-cylinder  type.  After 
the  rolling,  the  template  was  again  drawn  over  the 
bed  in  order  to  make  the  surface  uniformly  smooth  and 
even.  '  '    " 

At  every  stage  extreme  care  was  exercised  in  get- 
ting the  desired  results,  and  when  the  brick  were  laid 
the  surface  of  the  pavement  hj;d  the  appearance  of 
having  been  rolled. 

Wire-Cut-Lug  hillside  brick  are  not  laid  with  their 
length  transversely  to  the  street,  but   longitudinally. 


'  h \\ ^^ 


'  W"- 


Another  view  and  another  stage  of  the  Christiu  Street  paving  work  at  Toronto. 
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Wire  Cut  Lus!  brick  paving  (llilliidi:  brickl  at  the  Davenport  Koad  subway,  Toronto. 


The  reason  for  this  method  of  ]jhiciiig  the  brick  is 
found  in  the  grooves,  two  of  which,  beside  the  end 
grooves,  extend  crosswise  of  the  surface  of  the  brick 
and  distant  about  three  inches  apart.  By  breaking 
joints  at  the  beginning  of  the  pavement,  at  the  end 
of  the  street,  the  joint  is  theoretically,  and  for  the 
most  part  practically,  broken  at  each  brick,  so  that 
instead  of  grooves  extending  in  a  continuous  line  the 
full  width  of  the  street,  as  in  the  case  of  hillside  brick 
with  edge  grooves,  the  grooves  are  broken  up.  This 
gives  the  shoe-calks  of  horses  a  foothold  almost  any- 
where, yet  it  allows  vehicles  with  broad  tires  to  pass 
over  the  ])avement  without  appreciable  jar,  as  the 
tires,  l)eing  wider  than  a  single  course  of  brick,  find 
a  continuous  tread  over  the  ])avenient. 

y\fter  the  bricks  were  laid  they  were  rolled  with 
a  two-ton   self-propelling  tandem  roller. 

The  final,  and,  in  some  respects,  the  most  import- 
ant part  of  the  work  was  the  grouting  of  the  pave- 
ment. For  this  purpose  a  rather  coarse  pit  sand,  well 
screened,  was  used.  This  was  mixed  with  a  good 
grade  of  Portland  cement  in  proportions  of  1  to  1.  The 
first  mixing  was  done  dry.  When  the  dry  sand  and 
cement  had  been  thoroughly  mixed,  the  grout  was 
made  in  a  grout  box,  by  hand.  As  water  was  added 
to  the  mixture  the  contents  of  the  box  were  thorough- 
ly stirred  with  hoes  having  broad  blades  with  cir- 
cular holes  in  the  centres.  The  stirring  was  kept  uj) 
continuously  while  the  grout  was  being  scoojjcd  from 
the  box  aiui  ])oured  into  the  joints  between  the  brick, 
in  order  to  prevent  the  ingredients  of  the  mixture 
from  separating. 

The  grout-box  deserves  special  mention,  because  of 
its  i)ractical  merits.  It  was  a  rectangular  box,  made 
of  planking  and  mounted  upon  "wheels  about  12  in. 
in  diameter.  The. wheels  were  so  i)laced  that  the  box 
could  easily  be  tipped  so  that  its  contents  would  flow- 
to  the  front  end.  The  rear  of  the  box  rested  upon 
legs  about  (>  in.  long,  and  the  box  was  wheeled  from 
place  to  place  and  "tipped  by  means  of  rear  handles 
such  as  are  aftixed  to  wheelbarrows.  One  man  could 
easily  wheel  this  box  and  tip  it,  on  account  of  the  size 
of  the  wheels  and  their  adjustment  near  the  axle  of 
the  box. 

The  grout  was  not  dumped  but  scooped  out — the 
right  way  of  handling  it  if  good  results  arc  hoped  for. 
Obviously,  on  a  steep  grade  it  is  necessary  to  begin 
brick  laying  at  the  bottom  of  the  grade,  and  the  same 
rule  ajiplies  to  grouting,  so'  that  the  grout,  in  obeying 


the  law  of  gravitation,  will  not  run  out  of  the  courses. 

Hillside  brick  arc  not  laid  in  courses  straight 
across  the  street,  but  in  courses  which  run  obliquely 
across  the  street.  This  method  is  necessitated  by  the 
laying  of  the  brick  longitudinally.  One  of  the  accom- 
panying views  illustrates  this. 

The  first  course  of  grout  was  worked  into  tlie 
joints  with  stiff  brushes,  but  the  final  course  was 
worked  with  a  squeegee,  an  implement  consisting  6f 
a  straight-edge  board,  with  a  piece  of  split  rubber 
hose  or  pieces  of  rubber  belting  attached  to  the  edge. 
The  squeegee  works  the  grout  into  the  joints  ami 
makes  them  flush  with  the  surface  of  the  pavement — 
a  finish  which  is  impossible  to  accomplish  with  brush- 
es, or  brooms,  as  the  latter  brush  the  grout  out  of  the 
joints  at  the  surface.  After  the  final  course  of  filler 
began  to  set,  the  grooves  in  the  brick  were  lirushed 
out  with  wire  brushes. 

The  upper  portion  of  Bathurst  street,  to  Xuia 
street,  was  paved  last  November  with  wire-cut-lug 
paving  brick.  The  Bathurst  Street  pavement  is  4^> 
feet  wide  between  curbs. 

The  Davenport  Road  subway,  a  view  of  which  is 
shown  above,  is  another  noteworthy  piece  of  work, 
carried  out  last  season. 


As  a  result  of  large  orders  received  from  British 
and  I'Vench  manufacturers,  the  Steel  Company  of  Can- 
a<la  will  re-open  its  works  at  Hamilton,  with  a  full 
staft'.  Many  other  factories  in  the  Ambitious  City  arc 
busy  on  war  orders,  and  this,  taken  in  conjunction 
with  the  announcement  made  by  His  Worship  Mayor 
Allen  to  the  ctTect  that  several  large  United  States  in- 
dustries will  locate  in  the  city  early  in  1915,  makes 
the  industrial  outlook  bright  for  Hamilton. 


The  American  Conciete  Institute  has  appointed  a 
special  committee  to  investigate  the  behaviour  of  the 
concrete  buildings  in  the  Edison  plant.  The  com- 
mittee consists  of  Mr.  Cass  Gilbert,  the  well-known 
architect,  chairman ;  Mr.  E.  J.  Moore,  of  the  Turner 
Construction  Company,  New  York,  secretarj';  Mr. 
Walter  Cook,  architect;  Mr.  ].  Max  Taylor,  architect; 
Mr.  R.  V.  Miller,  of  the  New  York  Building  Depart- 
ment ;  Mr.  W.  H.  Ham,  engineer,  of  Boston ;  Prof. 
Charles  L.  Norton,  of  the  Massachusetts  Institute  of 
Technology ;  Mr.  Richard  L.  Humphrey,  consulting 
engineer,  of  Philadelphia.  Penn. 
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Design  of  Two  Residential  Sewage  Treatment 

Plants,  Including  Settling  Tanks 

of  the  Imhoff  Type 


By  Samuel  A.  Greeleyl 


HIGHER  standards  of  sanitation  and  a  more 
general  knowledge  of  the  nuisances  and 
dangers  resulting  from  improper  sewage  dis- 
posal are  requiring  architects  to  seek  the  co- 
operation of  sanitary  engineers  in  the  design  of  sewage 
treatment  plants  for  i-esidences  and  institutions.  Ex- 
perience is  showing  them  that  special  knowledge  is  re- 
quired properly  to  design  such  plants  and  that  local 
conditions  must  be  considered.  Owners  of  estates 
where  there  are*  no  public  sewers  are  looking  for  the 
best  and  most  practical  method  of  treating  their  own 
sewage,  so  that  they  may  require  of  their  neighbors 
equally  satisfactory  methods.  The  discharge  of  raw 
sewage  into  ravines  or  small  streams  will  make  nui- 
sances and  sources  of  disease  which  may  be  distributed 
by  flies  or  contracted  by  children.  Conditions  like  this 
have  recently  called  for  the  design  of  two  residential 
sewage  disposal  plants  in  a  small  town  near  Chicago. 
These  plants  are  here  illustrated  and  described. 

The  town  is  cut  by  seven  main  ravines  extending 
easterly  from  the  centre  of  the  town  to  Lake  Michigan. 
The  extension  of  sewers  across  these  ravines  is  diffi- 
cult. Consequently  the  high  land  along  one  large  ra- 
vine at  the  southern  end  of  the  tow^n  is  not  sewered 

*  From  Engineering  and  Contraclinfr,  Cliicago. 
t  Hydraulic  and  Sanitary  Engineer,  Winnctlia,  III. 


and  the  residences  adjacent  need  individual  sewage 
treatment  plants.  The  flow  of  water  in  the  bottom 
of  the  ravine  is  negligible  during  the  summer  months, 
so  that  a  thoroughly  stable  effluent  from  the  disposal 
plant  is  necessary  for  discharge  into  the  ravine. 

At  both  residences  the  plumbing  and  outlet  sewers 
were  built  before  the  designs  for  sewage  disposal  were 
undertaken,  so  that  the  location  and  elevation  of  the 
end  of  the  outlet  sewer  were  fixed.  This  and  certain 
other  local  conditions  placed  limitations  upon  the  de- 
signing engineer.  The  hearty  co-operation  of  the  ar- 
chitects in  both  instances  helped  to  offset  these  limita- 
tions. 

Residence  A  was  designed  by  Mr.  Howard  Shaw. 
Sewage  disposal  is  required  for  the  residence,  a  group 
of  service  buildings  and  a  small  garage.  The  number 
of  people  was  estimated  to  range  from  22  to  28.  The 
outlet  sewer  for  all  of  the  establishment  terminated 
in  a  small  ravine  tributary  to  the  main  ravine.  The 
outlet  was  set  too  low  for  sub-surface  treatment  on 
the  flat  ground  above  the  ravine.  .The  fall  to  the  bot- 
tom of  the  main  ravine,  however,  was  about  50  feet. 

There  was  not  sufficient  space  in  the  small  ravine 
or  the  main  ravine  for  sand  filters.  Moreover,  the 
desirability  of  covering  these  would  have  added  to  the 
cost  and  would  have  made  cleaning  and  attention  diAi- 
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cult.  There  was  plenty  of  fall  for  sprinkling  filters,  and 
these  were  considered  preferable  to  contact  beds.  The 
layout  finally  adopted  included  a  settling  tank  of  the 
luiischer  or  Imhoff  type,  a  covered  si)rinkling  filter 
and  a  small  sect)ndary  settling  basin.  The  details  of 
the  design  are  shown  in  Figs.  1,  2,  3  and  4  . 

The  average  daily  flow  of  sewage  was  taken  at  50 
gals,  per  capita  and  the  rate  during  the  daytime  was 
taken  at  twice  the  average  rate,  the  plant  being  de- 
signed on  a  basis  of  25  people.  The  iMnscher  tank  was 
designed  to  give  a  settling  period  of  three  hours  on 
the  average  daily  rate  of  flow.  The  sludge  digestion 
space  is  estimated  to  provide  20  months'  storage.  The 
floating  sludge  space  was  made  large,  amounting  to 
125  per  cent,  by  area  of  the  surface  of  the  tank.  This 
was  done  because  of  the  character  of  the  sewage.  A 
sludge  draw-olY  manhole  was  built,  but  no  sludge  bed 
was  deemed  necessary. 

Novel  features  of  the  Emscher  tank  arc  the  wire- 
glass  baffles  separating  the  settling  compartment  from 
the  sludge  chamber.  These  were  selected  for  struc- 
tural reasons  as  being  the  easiest  to  install  and  oflter- 
ing  a  desirable  and  lasting  material. 

The  settled  sewage  flows  to  a  covered  sprinkliup 
filter  designed  to  oi)erate  at  a  loading  rate  of  10,000 
people  per  acre  per  day.  There  is  a  manhole  in  the  line 
from  the  settling  tank  to  the  filter.  The  sewage  is  ap- 
plied to  the  filter  by  a  tipping  bucket  which  discharges 
1.5  cu.  ft.  alternately  onto  one  of  two  brass  splash 
plates.  The  tii)i)ing  bucket,  illusti-ated  in  Fig.  3,  is  a 
very  simple  dosing  apparatus,  not  subject  to  the  danger 
of  breaking  if  not  in  use  during  free^^ing  weather.  Each 
bucket  discharges  into  a  galvanized  sheet  iron  hopper 
designed  to  give  a  varying  head  and  varying  quantity 


of  sewage,  corresponding  to  the  decreasing  annular 
area  of  filter  reached  by  the  spray. 

The  splash  plates,  illustrated  in  F'igs.  4  and  5,  arc 
of  brass,  screwed  onto  copper  rods  working  in  gal- 
vanized iron  pipes  anchored  into  the  filter  material  by 
a  concrete  block.  They  were  selected  to  avoid  trouble 
with  nozzles  clogging. 

The  filtering  material  is  6.5  feet  deep,  composed 
of  lJ4-in.  to  2j4-'n-  Wisconsin  limestone  carefully 
graded  and  washed.  The  underdrains  are  half-round 
tile,  sloping  to  a  main  drain  in  the  concrete  extending 
along  the  centre  of  the  floor.  Riser  pipes  from  the 
underdrains  for  ventilation  and  flushing  are  set  in  each 
corner  outside  the  circular  spray  line. 

.\  shallow  final  settling  basin  is  provided  having  a 
sloping  bottom  and  large  enough  to  give  a  settling 
period  of  1.5  hours  on  the  average  daily  rate  of  flow. 

It  was  considered  advisable  to  cover  the  filter  and 
final  settling  basin  with  a  small  house,  17  ft.  by  14  ft. 
in  plan.  This  was  done  to  prevent  any  possibility  of 
odors  and  to  give  the  plant  an  attractive  appearance. 
The  house  was  built  of  hollow  tile,  rough  plastered 
with  cement  mortar  and  covered  with  a  blue  slate  tile 
roof.  The  design  conforms  to  the  other  service  build- 
ings on  the  estate.  Four  windows,  a  door'and  venti- 
lator are  provided.  The  house  sets  low  on  the  side  ra- 
vine and  is  not  visible  from  the  residence. 

.\ll  parts  of  the  plant  are  accessible,  and  bypasses 
are  provided  for  the  filter  and  final  settling  basin,  but 
not  for  the  Emscher  tank. 

Bids  were  received  for  the  construction  of  the  plant 
in  accordance  with  Table  I,  which  gives  the  engineer's 
final  estimate.    The  total  amount  of  the  bid  was  ver>- 
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close  to  the  engineer's  estimate  and  is  a  fair  figure  for 
the  cost  of  the  work. 

The  work  at  Residence  B  was  done  in  conjunction 
with  extensive  additions  to  an  old  house.  The  archi- 
tects were  Messrs.  Richard  E.  Schmidt,  Martin  and 
Garden.  The  disposal  of  sewage  was  required  for  the 
residence  only,  the  estimated  number  of  people  rang- 
ing from  15  to  25.  Meter  records  of  the  water  supply 
were  available,  showing  an  approximate  average  dady 
consumption  of  50  gals,  per  capita.  The  new  sewage 
works  were  designed  on  this  basis. 

The  old  house  was  provided  with  a  large  sand  filter 
and  there  was  available,  therefore,  a  large  quantity 
of  sand.  The  main  sewer  from  the  new  house  was  set 
at  a  sufficient  elevation  so  that  an  area  for  sub-surface 
disposal  could  be  made  available  by  grading  down  the 
present  surface  about  3  ft.  The  soil  was  heavy  clay, 
so  that  the  excavated  space  was  refilled  with  the  avail- 
able sand  to  make  a  soil  suitable  for  sewage  treatment. 
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Section  3kA 
Fig.  5 -Plan  and  section  of  Imhoff  Settling  Tank,  Residence  B. 

There  was  sufficient  sand  available  to  make  a  disposal 
field  covering  approximately  6,000  sq.  ft.  Owing  to 
these  local  conditions  it  was  found  expedient  to  select 
treatment  by  preliminary  sedimentation,  followed  by 
sub-surface  irrigation  in  a  sandy  soi.l 

The  settling  tank  is  of  the  Emscher  type,  illustrated 
in  Fig.  5.  The  sewage  flows  around  the  tank  in  the 
flow  space  at  the  outside,  with  a  floating  sludge  space 
at  the  centre.  This  gives  a  long  travel  and  ample  op- 
portunity for  large  particles  in  the  sewage  to  become 
water-logged  and  sink.  The  flowing  through  time, 
based  on  the  average  daily  flow,  is  six  hours.  This 
was  considered  safe  on  account  of  the  final  treatment 

Table  I. — Engineer's  Final  Estimate  for  Sewage  Treatment 
Plant  at  Residence  A. 

Item.  Cost. 

Earth   excavation,   284   cu.   yds.   at  $1.00    ..  $284.00 

6-in.  vitrified  pipe,  346  ft.  at  35  cts.   ...    ...  86.50 

Steel  r.Mnforcement,  2,879  lbs.  at  4  cts.    ...  115.16 

Settling  tank  and  manhole,  Kmip  sum 400.00 

Dosing  apparatus,  lump  sum 95.00 

Sprinkling  filter,  lump  sum 530.00     ' 

Filter  house,  lump  sum 620.00 

Total   of   estimate $3,120.66 


below  the  surface  of  the  ground.  The  sludge  digestion 
chamber  has  sufficient  capacity  for  20  months'  stor- 
age. A  sludge  outlet  manhole  is  provided.  The  lower 
deflecting  baffle  in  this  tank  is  built  of  creosoted  cy- 
press. It  was  built  up  outside  the  tank  and  lowered 
into  place  and  nailed  to  the  horizontal  cypress  strips 
previously  anchored  into  the  concrete  side  walls  of  the 
tank.  The  upper  baffles  of  the  tank  are  built  of  con- 
crete. These  were  cast  outside  the  tank  in  four  slabs, 
each  reinforced  with  2-in.  wire  mesh.  The  mesh  was 
left  extending  from  the  upper  end  of  each  slab  about 
6  inches.  These  slabs  were  lowered  into  the  tank 
with  an  A-frame,  and  the  wire  reinforcement  fasten- 
ed to  steel  rods  set  in  concrete  beams  spanning  the 
tank.  The  corners  were  afterwards  reinforced  and 
plastered  with  cement  mortar. 

The  settled  sewage  flows  into  a  siphon  chamber,  in 
which  is  a  4-in.  Miller  siphon.  This  siphon  discharges 
through  a  line  of  6-in.  tile  pipe  to  a  diverting  manhole, 
where  the  discharge  or  flush  may  be  turned  to  either 
half  of  the  sand  filter,  as  desired. 

The  sewage  is  distributed  over  the  filter  area 
through  a  system  of  4-in.  tile  laid  with  oRen  joints  and 
terminating  in  short  riser  pipes.  These  distribution 
tile  are  set  into  a  sand  cover  of  from  9  to  12  inches.  Be- 
low these,  3  to  4  ft.  from  the  surface  and  set  m 
trenches,  are  the  collecting  tile,  draining  to  a  main 
drain  at  the  centre.  These  collecting  tile  are  com- 
])letely  surrounded  with  coarse  gravel.  The  effluent 
discharges  through  a  sand  bank  into  the  main  ravine. 

The  cost  of  the  settling  tank  complete,  including 
the  Imhofif  royalty  and  the  siphon  chamber,  was  $385. 
The  filter  work  was  done  by  day  labor  under  the  direc- 
tion of  the  writer's  resident  engineer. 

The  design  of  Emscher  tanks  for  small  works  is 
new,  but  is  in  line  with  present  developments.  The  . 
tanks  are  no  smaller  than  a  number  that  have  been  suc- 
cessfully operated  at  testing  stations.  Certain  modifi- 
cations have  been  made  to  meet  this  special  service. 
Experimental  work  along  this  line  is  now  being  per- 
formed by  the  U.  S.  Public  Health  Service,  two  test 
plants  having  been  built,  one  for  the  sewage  of  15  peo- 
ple and  another  for  the  sewage  of  100  people.  A  more 
noteworthy  feature  is  the  indication  that  architects  and 
owners  are  realizing  the  need  for  a  rational  design  of 
small  sewage  treatment  plants  with  due  regard  for  dif- 
ferences in  local  conditions  and  the  degree  of  purifi- 
cation required. 

The  plants  were  designed  by  the  writer  and  built 
under  his  supervision.  Mr.  Robert  A.  Alton,  recently 
of  the  New  York  State  Board  of  Health,  was  resident 
engineer.  The  L.  K.  Sherman  Company,  of  Chicago, 
was  contractor  for  both  installations.  Both  plants 
went  into  operation  in  June,  1914,  and  have  been  work- 
ing satisfactorily  since  that  time. — Engineering  &  Con- 
tracting. 

A  water-supply  main  at  Keyser,  W.  Va.,  was 
packed  full  for  50  ft.  recently  by  roots  from  a  single 
poplar  tree.  The  pipe  was  a  gravity  supply  main  of 
vitrified  tile  with  cemented  joints,  and  had  been  laid 
for  over  twenty  years.  The  roots  nearly  stopped  the 
flow  of  water  in  the  pipe. 


A  Road  Congress  at  San  k'rancisco  in  1915  will 
probably  be  conducted  jointly  by  the  American  High- 
way Association  and  the  American  Road  Builders' 
Association.  Each  association  is  to  appoint  a  com- 
mittee of  two,  and  the  four  thus  appointed  are  to" 
choose  a  fifth  member,  thus  forming  an  executive  com- 
mittee of  five  to  conduct  the  congress. 
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Steel   Structural  Engineering— Some  Phases 
of  Its  Past,  Present  and  Future 

PAST,  present  and  future  jjhases  of  steel  struc- 
tural engineering  are  reviewed  in  a  recent  is- 
sue of  the  l<-ngineering  Record  by  Edward 
Marburg,  Professor  of  Civil  Jingineering  in  the 
University  of  Pennsylvania.  Professor  Marburg  con- 
siders first  some  of  the  influences  which  have  contri- 
buted to  the  advancement  of  steel  structural  engineer- 
ing and  then  refers  to  conspicuous  examples  of  present- 
day  piactice,  directing  attentiun  finally  to  some  of  the 
problems  of  the  future. 

Following  the  introduction  of  the  o])en-hearth  steel 
process,  wrought  iron  for  structural  purposes  was  sup- 
erseded by  steel  about  twenty  years  ago,  writes  Pro- 
fessor Marburg.  The  advancement  since  that  time 
has  probably  exceeded  the  most  farsighted  anticipa- 
tions. 

Progress  in  Design  and  Fabrication 

The  problems  of  design  and  fabrication  are  so  close- 
ly interwoven  that  it  seems  best  to  treat  them  jointly 
in  this  brief  review.  Considering,  first,  the  ordinary 
run  of  bridge  work  as  distinguished  from  structures 
of  exceptional  magnitude,  remarkable  progress  has  been 
made  within  recent  years,  especially  in  connection  with 
railroad  bridges.  'The  reason  for  this  lies  largely  in 
the  fact  that  the  railroads  have  come  to  recognize  the 
evils  of  that  vicious  system  by  which  formerly  tenders 
for  bridges  were  solicited  on  the  basis  o{  little  more 
than  a  profile  of  the  site  and  general  specifications, 
and  contracts  were  closed  at  lump-sum  figures  on 
mere  stress-sheet  designs.  Under  that  system,  with  its 
strenuous  competitive  features,  the  bridge  companies 
found  it  diflicuit  to  secure  work  at  a  living  profit,  save 
by  skimping  details  to  the  limit  of  conscience  and  in- 
genuity. The  change  to  the  pound-price  plan,  under 
increasingly  competent  supervision,  has  perhaps  con- 
tributed more  largely,  though  indire^rtly,  towards  the 
elevation  of  standards  in  American  bridge  practice 
than  any  other  single  influence.  It  is  fortunate  that 
this  radical  change  of  attitude  between  purchaser  and 
manufacturer  should  have  come  about  coiiicidently 
with  the  introduction  of  heavy  engine  and  train  load- 
ings which  are  not  likely  to  be  much  exceeded  for 
many  years,  so  that  modern  steel  railroad  bridges  may 
at  length  be  regarded  as  measurably  permanent  struc- 
tures. 

An  important  collateral  factor  towards  the  raising 
of  standards  in  bridge  work  is  to  be  found  in  the  in- 
creasing use  of  the  well-balanced  specification  framed 
and  maintained  under  the  wise  co-operative  plan  of  the 
.American  Railway  Engineering  Association. 

The  realization  that  a  britlge  should  be  proportion- 
ed  and   braced    to   resist    the    action    of   the   external 


forces  as  nearly  as  possible'  as  an  integral  whole,  has 
profoundly  influenced  American  bridge  practice  within 
recent  times.  It  has  resulted  in  the  increasing  use  of 
rivetted  trusses,  rivetted  connections  for  members 
subject  to  stress  reversal,  stiff  rivetted  bracing,  rivet- 
ted floorbeam  connections,  end  floorbeams,  solid  bal- 
lasted floors,  etc.,  and  in  the  abandonment  for  railroad 
bridges  of  the  rattletrap  details  in  vogue  twenty  years 
ago.  All-rivetted  trusses  were  used  for  the  408-ft. 
sjians  in  the  recent  renewal  of  the  Lachine  Bridge ; 
and  have  been  adopted  in  the  581.5-ft.  draw-span  of 
the  ])roposed  Hurrard  Inlet  Bridge,  Vancouver,  B.C., 
and  in  the  design  of  the  two  775-ft.  channel  spans  of 
the  Sciotoville  Bridge  across  the  Ohio,  to  which  fur- 
ther reference  will  be  made  hereafter. 

Remarkable  progress  has  also  been  made  within 
recent  years  in  the  fabrication  of  plates  and  rolled 
shapes  in  larger  sizes,  in  drilling  or  reaming  large 
joints  or  complete  trusses  after  assembling  at  the  shop, 
in  the  use  of  metal  templates  and  in  the  tap)ering  of 
long  rivets.  A  few  years  ago  the  large  riveted  con- 
nections in  view  of  the  Sciotoville  Bridge,  involving 
gussets  about  12  x  15  ft.  and  1^  in.  thick,  exceeding 
those  for  the  Quebec  Bridge  and  the  Hell  Gate  .Arch, 
could  not  have  been  fabricated. 

The  development  of  the  th<y3ry  of  secondar  \  ^slrcss- 
cs  has  already  had  a  wholesome  effect  upon  the  gen- 
eral and  detailed  design  of  trusses.  Too  much  em- 
phasis can  hardly  be  laid  on  the  importance  of  utiliz- 
ing this  added  knowledge  by  avoiding  conditions  cal- 
culated to  increase  secondary  stresses  rather  than  by 
seeking  to  take  them  into  quantitative  accoimt  in  justt- 
tication  of  improper  design. 

With  respect  to  design  in  its  bearing  on  the  de- 
velopment of  new  types  of  structures,  deserved  promi- 
nence should  be  given  to  the  rapid  evolution  of  bas- 
cule and  vertical  lift  bridges,  and  the  more  recent 
though  no  less  radical  changes  in  tl^e  design  of  train - 
sheds.  The  applicability  of  double-leaf  bascule  bridges 
has  recently  been  much  extended  through  the  jierfcc- 
tion  of  means  of  transmitting  full  direct  stresses  in 
addition  to  the  shear  across  the  central  joint  of  the 
closed  structure  acting  as  a  simple  span. 

Improvetnents  in  erection  methods  have  kept  well 
abreast  of  the  advance  of  bridge  construction  in-other 
directions.  The  evolution  of  the  mixlern  derrick  car 
with  a  maximum  boom-length  of  110  ft. — capable  of 
handling  with  a  boom-length  of  70  ft.  a  115-ft.  girder 
weighing  ()0  tons — and  the  development  of  locomotive 
crane,  have  within  recent  years  completely  revolution 
ized  erection  methods  for  the  ordinary  ran  of  work. 
Their  use  has  resulted  in  cheapening  and  accelerating 
erection. 

The  practice  by  which  new  bridges  designed  to  re- 
place existing  ones  are  completely  constructed  to  one 
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side  and  then  rolled  into  place  is  groyving  in  favor 
and  has  led  to  some  remarkable  records.  An  especial- 
ly sensational  performance  of  this  kind  occurred  re- 
cently on  a  Pennsylvania  Railroad  bridge  over  the 
Muskingum  River  when  three  240-ft.  double-track 
through  bridges,  weighing  in  the  aggregate  3,500  tons, 
were  moved  laterally  45  ft.  in  10  minutes  and  17  sec- 
onds between  trains.  The  same  method  was  recently  ■ 
applied,  without  interruption  to  traffic,  to  the  installa- 
tion of  eleven  new  175-ft.  double-track  deck  spans 
weighing  600  tons  each,  in  the  reconstruction  of  the 
Ohio  Connecting  Bridge,  below   Pittsburgh. 

The  method  by  which  bridges  are  constructed  on 
barges  and  floated  into  place,  and  shifted  or  removed 
by  that  means,  has  found  numerous  recent  applica- 
tions with  ingenious  modifications  to  suit  special  needs. 
The  most  important  and  spectacular  feat  in  that  line 
will  take  place  when  the  640-ft.  double-track  suspend- 
ed span  of  the  Quebec  Bridge,  weighing  6,400  tons, 
will  be  floated  into  position  and  then  lifted  bodily  to 
a  height  of  150  ft.  above  the  water  level  to  its  final 
place  in  that  structure.  In  its  application  to  this 
bridge  this  method  not  only  ensures  a  great  reduction 
in  the  erection  stresses  by  the  pure  cantilever  method, 
but  also  obviates  all  hazard  from  sudden  temperature 
changes  in  making  the  final  central  connection  that 
would  otherwise  have  had  to  be  incurred. 

There  have  also  been  many  interesting  recent  per- 
formances in  the  adaptation  of  the  cantilever  method 
to  the  erection  of  simple  spans  and  other  structures 
to  which  space  forbids  more  than  bare  reference.  The 
approaching  erection  of  the  Hell  Gate  Arch  will  prove 
an  especially  noteworthy  example  of  this  kind. 
(Uonclutled  in  next  issue) 


Business  Errors  of  Clay  workers — and  Others 

SOUN'D  advice  is  contained  in  the  following  edi- 
torial published  in  the  last  issue  of  our  London 
contemporary,  The  British  Clayworker.  While 
the  observations  apply  particularly  to  the  clay- 
working  industry  the  principles  for  which  they  stand 
apply  equally  to  all  branches  of  the  supply  business: — 
"Quite  apart  from  the  merely  technical  side  of 
clayworking,  though  this  is  large  enough  to  employ 
all  the  thoughts  of  any  one  interested  in  it,  there  are 
many  ways  in  which  even  an  experienced  clayworker 
goes  astray.  For  instance,  the  commonest  of  all  mis- 
takes IS  the  attempt  to  do  more  business  than  the  capi- 
tal warrants.  This  is  a  temptation  which  may  assail  a 
man  at  any  time  during  his  business  career,  and  even 
if  yielding  to  it  may  appear  to  be  ju.stified  on  some  oc- 
casions, it  will  always  lead  to  disaster  in  the  end.  Not 
that  it  is  recognized  as  such  by  most  clay  workers ;  on 
the  contrary,  they  complain  that  the  cause  of  their 
failure  has  been  insufficient  capital,  whereas  the  real 
truth  is  that  without  sufficient  capital  they  should 
never  have  begun  the  enterprise  or  they  should  have 
withdrawn  from  it  at  the  earliest  opportunity.  Over- 
ambition  is  one  of  the  most  fatal  gifts  a  clayworker 
can  possess,  and  the  very  feeling  that  if  he  only  had  a 
capital  greater  than  he  possesses  he  could  make  a  for- 
tune, is  sufficient  to  wreck  many  a  business. 

"We  remember  one  case  of  a  brick  manufacturer, 
who  explained  at  a  meeting  of  his  creditors  that  he  had 
enlarged  his  iilant  and  spent  large  sums  in  new  machin- 
ery simply  because  another  firm  had  opened  a  brick- 
yard in  his  immediate  neighborhood.  The  new  firm 
was  seriously  under-capitalized  and  only  lasted  about 
two  years  before  it  was  closed  down,  but  the  expendi- 


ture which, the  older  and  larger  firm  had  undertaken 
had  so  seriously  effected  the  capital  that  debts  began 
to  accumulate  and  the  business  never  recovered  from 
the  results  of  the  fright  of  its  owner.  Extension,  when 
unnecessary,  is  almost  as  serious  an  error  as  carrying 
an  excessive  load  of  credit,  and  its  results  may  be 
equally  disastrous.  This  is  specially  applicable  to  the 
introduction  of  a  new  line  of  goods  which  happens  to 
be  popular  in  another  district. 

"Some  time  ago,  a  visitor  to  one  of  the  Building 
Trade  Exhibitions  at  Olympia  saw  some  bricks  with  an 
attractive  appearance,  due  to  the  use  of  a  special  ar- 
rangement of  the  cutting  wire  used  in  their  manufac- 
ture. Knowing  the  fondness  of  an  architect  in  his  own 
locality  for  bricks  of  an  antique  type,  the  clayworker 
at  once  set  to  work  to  produce  bricks  of  the  kind  he  had 
seen  at  the  Exhibition.  In  a  few  weeks  he  had  made 
several  thousand  bricks  which  soon  became  popular 
among  a  few  local  architects.  Alas,  their  very  popu- 
larity nearly  ruined  the  maker,  for  he  spent  so  much 
time  in  experimenting  with  these  bricks  and  in  subse- 
quently trying  to  sell  them  that  he  lost  two  important 
contracts  which  would  have  kept  his  ordinary  trade  go- 
ing well.  Besides  this,  the  time  he  had  spent  on  per- 
fecting his  new  bricks  was  not  counted  when  he  came 
to  estimate  the  cost  and  he  soon  had  to  abandon  their 
manufacture  simply  because  he  could  only  sell  them  at 
a  price  which  yielded  him  less  profit  than  his  common 
bricks,  as  the  latter  could  be  made  much  more  rapidly 
and  did  not  need  the  same  care  in  handling. 

"Another  serious  error  is  the  granting  of  too  much 
credit  by  the  clayworker.  This  is  one  of  his  greatest 
difficulties  as  a  business  man.  If  he  makes  the  most 
careful  enquiries  as  to  his  customer's  ability  to  pay' 
and  finds  him  of  "doubtful"  status,  what  is  to  be  done? 
To  refuse  credit  may  be  to  miss  good  business  just  at 
the  very  time  when  it  is  greatly  needed;  to  grant  credit 
may  be  to  jeopardize  the  clayworker's  business  and 
possibly  ruin  him.  Of  course  there  is  no  general  rule 
which  can  be  applied  to  all  cases,  and  each  cu.stomer 
must  be  judged  on  his  individual  merits  and  especially 
on  his  character.  A  very  common  method  is  to  take 
a  lien  on  the  property  to  be  built,  but  to  do  this  is  to 
share  the  risks  of  the  builder  and,  in  effect,  to  enter 
into  a  business  about  which  the  clayworker  may  know 
but  little.  Moreover,  it  would  often  be  more  advan- 
tageous for  the  clayworker  to  undertake  the  whole  re- 
sponsibility of  the  building  if  he  could  only  make  the 
necessary  financial  arrangements.  In  doing  this,  how- 
ever, he  will  probably  make  the  mistake  previously 
mentioned,  of  going  bevond  the  powers  of  his  own  cap- 
ital. 

"The  granting  of  credit  is  always  a  delicate  and 
difficult  task,  and  one  which  calls  for  exceptional  quali- 
ties on  the  part  of  the  man  in  whose  charge  this  part 
of  the  business  is  placed.  There  is  a  natural  tendency 
on  the  part  of  travellers  to  get  credit  granted  too 
easily,  nor  do  they  care  to  act  the  part  of  enquiry 
agents,  so  that  if  the  question  of  credit  is  left  with  them 
they  will— as  a  rule— damage  a  business  by  lack  of  suf- 
ficient care.  On  the  other  hand,  too  cautious  a  method 
of  granting  credit  will  usually  prove  dangerous  to  the 
firm's  business. 

"One  of  the  safest  rules  is  to  grant  credit  for  a 
small  amount  at  first  and  to  extend  it  only  if  the  pay- 
ments are  made  as  promised.  This  will  generally  save 
much  unpleasant  enquiry  and  tactless  pressure.  Un- 
fortunately, some  men  are  sufficiently  unscrupulous  to 
abuse  this  arrangement,  and  by  paying  their   earlier 
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orders  very  promptly  lliey  endeavor  to  gain  an  appear- 
ance of  trustworthiness  until  they  are  in  a  position  to 
get  a  large  credit,  the  amount  of  wliich  it  i-s  almost  im- 
possible to  make  them  reduce.  To  avoid  such  a  con- 
tingency, the  only  way  is  to  get  to  know  the  customer 
intimately,  to  learn  his  tastes  and  hobbies,  to  study 
his  temperament  and  the  likelihood  or  otherwise  of 
his  being  a  man  of  his  word.  Trade  enquiries  are  not 
enough,  a  far  more  intimate  knowledge  is  necessary, 
and  where  this  can  be  obtained,  the  natural  instincts 
of  the  clayworker  may  usually  be  trusted  to  decide  the 
limit  of  credit  to  be  granted. 

"Writing  of  credit  reminds  us  that  a  well-known 
bank  manager  once  told  us  that  nine-tenths  of  the  pat- 
rons of  his  l)ank  who  failed,  did  so  because  they  could 
not  collect  their  accounts.  In  many  cases  this  is  due 
to  carelessness  and  irregularity  on  the  part  of  the  cre- 
ditor during  the  earlier  stages  of  the  business,  and  it 
is  usually  found  that  care  and  promptitude  in  collection 
will  keep  the  slow  payers  within  reasonable  limits. 
One  of  the  most  successful  clayworkers  of  the  present 
day  makes  it  perfectly  clear  to  each  customer  that  he 
will  expect  payments  to  be  made  on  certain  days  and 
he  does  all  he  reasonablj'  can  to  impress  the  import- 
ance of  this  on  his  customers.  If  a  customer  arouses 
suspicion  by  an  unwillingness  to  pay  as  suggested,  or 
by  an  over-willingness  which  gives  the  impression  that 
he  is  not  going  to  pay  at  all,  this  clayworker  generally 
manages  to  secure  himself  against  loss. 

"Another  form  of  error  is  that  of  entering  into  a 
partnership.  Nothing  can  so  easily  ruin  a  steady  and 
reliable  firm  as  an  unsatisfactory  partner.     Indeed,  his 


influence  may  extend  so  far  that  he  not  only  brings 
down  the  firm,  but  he  ruins  the  domestic  peace  of 
those  originally  owning  the  business.  The  laws  regu- 
lating partnership  in  Great  Britain  are  so  clumsy  that 
no  simple  partnership  is  really  safe,  no  matter  how 
carefully  the  agreement  may  be  drawn  up.  Where  a 
l)artner  is  necessary,  the  firm  should  always  be  made 
into  a  Limited  Liability  Company  with  precisely  de- 
fined assets,  as  it  is  only  in  this  way  that  the  savings 
and  private  capital  of  the  partners  can  be  protected 
from  an  unscrupulous  partner.  The  objections  to  the 
formation  of  a  Limited  Company  are  all  trifling;  the 
mo.st  important  is  its  efTect  .on  the  credit  of  the  firm, 
but  this  can  always  be  arranged  so  as  not  to  damage 
the  business  in  anj'  way.  It  is  obviously  unfair  that  a 
business  man  should  imperil  the  comfort  of  his  wife 
and  family  by  any  errors  he  makes  in  business,  so  long 
as  there  is  a  means  of  protecting  them  from  the  most 
serious  consequences  of  such  mistakes.  Moreover,  it 
is  a  mistaken  policy  for  a  man — and  particularly  for  a 
clayworker — to  keep  his  accounts  in  an  indifferent 
manner,  so  that  he  does  not  know  how  he  stands  and 
has  all  his  depreciation  funds  in  the  business  itself,  or 
else  makes  no  allowance  for  them.  These  errors  are 
avoidable  automaticall}'  by  the  conversion  of  a  busi- 
ness into  a  1-imited  Company,  as  accounts  have  then  to 
be  kept  in  proper  form.  Moreover,  when  the  end 
comes,  as  come  it  must,  with  his  business  in  the  form 
of  a  company  with  limited  liability,  the  clayworker  will 
know  that  his  business  can  be  divided  equitably  and 
without  any  disturbance  in  accordance  with  the  direc- 
tions contained  in  his  will." 


Legislation  and  the  Engineer 


By  G.  R.  G.  Conway,  Vancouver* 


WE  are   confronted   at   the   outset   by   the   fact   that 
the  word  "Engineer"  means  so  many  things  to 
so   many   different   people   that   even   the   prefi.x 
"Civil"   does  not   define  the   exact   scope  of  the 
work  of  the  members  of  the  Canadian  Society  of  Civil  Engi- 
neers. 

"Civil  Engineering,"  as  understood  by  the  three  great  en- 
gineering societies,  i.e.,  the  Institution  of  Civil  Engineers  of 
Great  Britain,  the  American  Society  of  Civil  Engineers  and 
the  Canadian  Society  of  Civil  Engineers,  embraces  within  its 
scope  Civil,  Railway,  Municipal,  Mechanical.  Electrical  and 
Mining  engineering.  The  work  of  all  these  branches  of  en- 
gineering is  so  interwoven  that  it  is  diflicult  to  draw  a  hard 
and  fast  line  between  any  one  branch.  The  work  of  the 
mining  engineer  may  involve  diflicult  construction,  such  as 
tunnelling  and  railroad  building;  the  hydro-electric  engineer 
is  required  to  direct  tunnelling  operation^  the  building  of 
large  dams,  railroads,  power  houses,  and  electrical  plants; 
the  railroad  engineer's  duties  involve  every  branch  of  engi- 
neering, and  the  same  is  true  of  the  irrigation  engineer  or 
the  municipal  engineer  who  may  have  to  carry  out  great 
works  of  water  supply  and  drainage.  No  man  can  be  the 
master  of  all  the  separate  branches  of  his  profession,  but 
the  fundamental  principles  that  underlie  all  engineering  work 
are  the  same,  and  recognition  of  this  fact  is  thoroughly  ap- 
preciated by  the  great  engineering  societies  in  the  require- 
ments which  they  demand  of  engineers  to  qualify  for  student- 
ship or  corporate  membership,  and  also  by  all  of  the  engi- 
neering colleges  in  the  training  of  the  engineer  to-day. 

*  Fi'.mi  n  p  '|)'T  rt»l  bcfiiro  tho  .niimnlcoiivcntloii  of  the  Vicloil*  nnd 
Ya.n::n  ivcr  IIimikIius  of  thu  Cuimdiuii  Suviuiy  ot  Civil  Enijiliccii-',  l.eld  at 
Victoria  last  iiunith. 

t  Chairman.  Vanomivor  Branch  Canadian  Society  of  CItU  Engloeers; 
Chluf  KiiKluuer,  B.  C.  klootric  Kailway. 


The  principal  object  of  the  leading  national  engineering 
societies  is  to  raise  the  standards  of  the  profession  from 
time  to  time,  so  that  only  competent  engineers  shall  be  en- 
trusted with  the  design  and  construction  of  engineering 
works,  both  public  and  private.  Our  object  is  not  to  attain 
that  result  by  adopting  the  principles  of  the  trades  unions, 
although  their  efforts  in  co-operation  for  the  benefit  of  their 
special  trades,  might  well  have  for  us  a  useful  lesson,  but 
l)y  increasing  the  value  of  our  society  so  that  it  will  be 
recognized  that  corporate  membership  has  such  a  standing  in 
the  engineering  world  that  our  public  authorities  will  ap- 
preciate the  (act  when  entrusting  the  engineer  to  carry  out 
public  works. 

In  England  the  high  standing  of  the  Institution  of  Civil 
Engineers  is  such  that  the' institution  is  consulted .  freely 
upon  all  great  public  questions;  in  fact,  to-day,  in  this 
great  period  of  struggle,  the  President  and  Council's  ser- 
vices arc  eagerly  sought  after  by  the  British  Government 
for  recommendations  as  to  satisfactoo'  volunteer  officers 
for  both  arms  of  the  service.  No  royal  commission  is  ever 
appointed  on  any  matter  connected  with  public  works,  nor 
are  government  bills  ever  introduced  on  any  subject  where 
the  engineer's  advice  is  required,  without  the  Institution 
being  the  recognized  adviser  of  the  Government.  This  con- 
fidence has  been  gained  by  the  fact  that  all  the  leading  en- 
gineers are  faithful  to  it,  and  its  long  and  honorable  record 
has  earned  for  it  that  commanding  position.  In  the  United 
States  the  American  Society,  too,  has  gained,  though  in  a 
lesser  way,  a  large  and  commanding  sphere  of  influence.  The 
influence  of  the  Canadian  Society  of  Civil  Engineers,  with 
its  large  membership  spread  over  a  continent — from  the 
Atlantic  to  the  Pacific — will,  I  think,  if  we  all  pull  together. 
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also  have  a  great  and  powerful  influence  throughout  the 
whole  of  Canada.  The  Society  numbers  among  its  ranks  the 
ablest  engineers  in  the  country — men  who  have  been  promi- 
nent in  building  up  the  provinces,  and  who  have  been  re- 
sponsible for  great  engineering  works. 

We  have  resident  in  the  province,  however,  members  of 
the  Institution  of  Civil  Engineers,  and  also  of  the  American 
Society,  who  are  not  yet  members  of  our  own  Society,  and 
1  think  we  should  do  our  best  to  persuade  these  engineers 
to  gain  admission  to  our  ranks,  as  no  matter  to  what  other 
societies  we  may  belong  it  is  our  first  duty  to  foster  and 
develop  our  own  national  society. 

I  am  not  a  believer  that  the  present  time  is  ripe  for  any 
proposals  of  a  drastic  nature  in  connection  with  the  question 
of  licensing  or  registering  engineers.  The  subject  is  so 
complex  that  in  my  view  much  discussion  and  educational 
work  is  necessary  before  we  can  ask  either  the  provincial 
government  or  the  Dominion  government  to  legislate  speci- 
ally in  our  favor.  We  realize  that  the  difficulties  are  great, 
and  because  of  their  existence  the  Manitoba  Act,  which  was 
passed  in  1890,  and  the  Quebec  Act,  which  was  passed  in 
1899,  have  become  a  dead  letter.  This,  though,  I  think  is 
due  partly  to  the  apathetic  feeling  of  the  engineers  them- 
selves, but  in  all  young  countries  depending  for  their  sup- 
ply of  engineers  upon  new-comers,  during  periods  of  active 
development,  there  is  a  danger  of  specific  legislation  defeat- 
ing the  object  we  have  in  view. 

The  B.  C.  Viewpoint 
We  do  not  want  to  bolster  up  an  engineer  merely  be- 
cause he  is  a  member  of  the  Society;  we  want  the  Society 
to  be  recognized  as,  and  actually  to  be,  a  group  of  well- 
trained  and  competent  engineers,  who  collectively  command 
enormous  influence  with  public  authorities,  and  whose  advice 
is  sought  because  they  bear  the  honored  rank  of  corporate 
membership. 

The  British  Columbia  members  of  the  Canadian  Society 
have  been  active  in  endeavoring  to  obtain  in  various  gov- 
ernment Acts  a  definition  of  the  functions  of  the  engineer  as 
appliec  to  work  carried  out  under  provincial  legislation.  In 
these  activities  we  have  already  ol)tained,  during  the  last 
session,  the  sympathetic  ear  of  the  members  of  the  Executive 
Council,  and  a  definition  has  Ijeen  included  in  the  Water 
Act  of  1914.  That  is  a  step  in  the  right  direction,  though 
quite  inadequate  to  protect  the  public  against  incompetent 
advisers. 

It  has  been  suggested  by  a  legislative  committee  of  our 
two  branches  that  a  special  Act  might  be  introduced  with 
a  view  to  its  receiving  legislative  sanction  during  the  pre- 
sent session,  but  the  difliculties  are  so  great  that  in  my  opin- 
ion it  would  be  unwise  to  attempt  anything  of  the  kind  at 
the  present  time. 

In  many  public  acts  the  looseness  regarding  what  con- 
stitutes an  engineer  must  be  revised.  I  refer  more  particu- 
larly to  the  following  Acts:— Ditches  and  Water-Courses; 
Drainage;  Dyking;  Irrigation;  Municipal;  Public  Works; 
Railway;   Sewage  and   Water. 

"Civil  Engineer  ...  or  Such  Person" 
We  all  know  the  famous  definition  in  the  Water-Courses 

and  Ditches  Act  which  naively  describes  an  "Engin  ;er"  as 

"Civil  Engineer,  Provincial  Land  Surveyor,  or  such  person 
as  any  municipality  may  deem  competent  and  appoint  to 
carry  out  the  provisions  of  this  Act." 

Most  of  us  have  had  experience  of  the  ability  of  an 
elected  alderman  or  a  council  to  decide  who  is  competent. 
I  do  not  wish  to  say  anything  disrespectful  regarding  those 
gentlemen  to  whom  we  give  the  power  to  run  our  local  af- 
fairs; our  object  is  rather  to  assist  them  so  that  municipal  ex- 
penditure, for  example,  shall  yield  the  greatest  benefit,  and 
the  people's  representatives  have  professional  advisers  who 


will  see  that  waste  is  prevented  and  that  every  dollar  spent 
shall  be  spent  with  maximum  efficiency. 

Our  chief  object  at  the  present  time  is  to  have  the  func- 
tions of  the  engineer  defined  in  specific  acts,  so  that  first 
of  all  the  public  shall  be  protected  against  incompetency. 
This,  in  my  opinion,  must  be  the  first  step.  The  engineer.^ 
employed  by  the  government,  the  municipalities,  and  undei 
llie  various  public  bodies,  shall  be  competent  engineers,  and 
those  engineers  who  have  to  design  schemes  of  railroads, 
water  powers,  bridges,  irrigation  projects,  water  supply  and 
drainage,  that  must  under  the  various  acts  be  submitted  to 
llic  provincial  or  Dominion  governments  for  approval,  shall 
be  so  designated  that  it  will  be  shown  that  they  are  entirely 
competent  and  trustworthy  officers  to  their  companies  or 
local  authorities.  If  that  were  so,  we  should  be  approaching 
tlie  English  system,  which  practically  recognizes  that  plans 
sul)niitted  to  Parliament,  in  connection  with  parliamentary 
l)ills,  or  in  connection  with  the  local  government  board,  if 
signed  by  a  "corporate  member  of  the  Institution  of  Civil 
Engineers,  are  guaranteed  as  to  professional  competency. 

Careful  Definition  Required 
The  definition  of  engineer  that  we  desire  must  be  care- 
fully worded.  It  must  also  be  one  that  will  be  fair  and  just 
to  all  practising  members  of  the  profession.  It  must  be  a 
definition  that  will  define  the  engineer  referred  to  in  any 
specific  act  as  being  a  corporate  member  of  the  Canadian 
Society  of  Engineers,  or  of  the  Institution  of  Civil  Engineers 
of  Great  Britain,  or  if  the  work  is  of  a  mechanical  or  mining 
nature,  it  must  be  such  as  recognizes  the  premier  societies 
of  those  branches  of  the  profession.  In  view  of  our  proxim- 
ity to  the  United  States,  it  would  also  recognize  the  leading 
engineering  societies  of  that  country,  although  I  do  not 
think  the  broad  and  catholic  spirit  as  shown  in  that  case 
would  ever  Ije  reciprocated  by  our  cousins  over  the  lifie, 
where  all  public  and  government  works  can  only  be  designed 
and  carried  out  by  naturalized  American  citizens.  For  my 
own  part  I  think  we  have  much  to  gain  by  association  with 
our  professional  brethren  across  the  border,  but  in  these 
times  it  is  necessary  for  our  own  countrymen  to  stand  to- 
gether in  strong  nationalism  when  we  are  in  the  throes  of 
a  great  world  conflict,  and  say  emphatically  that  our  first 
duty  is  to  our  own  people,  and  that  our  own  people  can, 
if  our  authorities  will  patriotically  support  them,  find  within 
the  ranks  of  the  Canadian  engineers  all  the  expert  profes- 
sional advice  that  Canada  needs  for  her  present  and  future 
development.  That  our  own  society  is  daily  becoming  more 
and  more  recognized,  is  shown  by  the  fact  that  within  the 
last  eighteen  months  many  practising  engineers  of  reputa- 
tion in  the  United  States  have  sought  and  obtained  admis- 
sion to  our  ranks.  This  cordial  feeling,  too,  is  also  shown 
by  the  fact  that  many  Canadian  engineers  are  members  of 
the  American  Society, '  some  of  whom  have  attained  high 
places  in  its  councils.  I  recognize  quite  fully  that  in  some 
great  public  works  it  is  necessary  to  get  the  best  advice 
possible  without  regard  to  geographical  boundaries,  and 
sometimes  it  is  believed  that  experts  should  be  obtained 
from  over  the  border  line.  In  this  connection  I  do  not 
think  that  we  should  insist  that  our  government  be  prohibited 
from  obtaining  the  best  advice  possible,  but  I  do  think  that 
any  appointments  of  that  kind  should  be  in  an  advisory 
capacity  only  to  a  recognized  oflicial  Canadian  engineer. 
I  have  known  cases  in  Canada— and  I  am  not  referring  here 

to   any   action   on  the  part  of  our  provincial   government 

where  an  engineer,  called  in  under  special  circumstances 
from  a  neighboring  country,  in  an  advisory  capacity,  assumed 
almost  autocratic  power,  and  that  power  meant  that  many 
hundreds  of  thousands  of  dollars  of  good  British  capital 
were  needlessly  wasted.  Had  he,  eminent  man  though  he 
was,  acted  in  an  advisory  capacity  in  collaboration  with  a 
Canadian  colleague,  or  had  he  had  any  sympathy  with  the 
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building  up  of  Canadian  enterprises,  much  of  this  money 
would  have  been  saved  and  could  have  been  used  to  build 
up  a  genuine  enterprise  instead  of  hampering  its  develop- 
ment. I  have  also  heard  of  a  Canadian  enterprise  being 
completely  abandoned  because  the  promoters  felt  sure  that 
a  foreign  engineer  would  be  called  upon  to  approve  the  de- 
sign, and  in  view  of  his  reputation,  they  were  justly  alarmed 
in  entering  upon  an  important  piece  of  work,  not  knowing 
whither  they  would  be  led. 

In  British  Columbia  I  think  we  are  fortunate  in  having 
Government  officials  who  are  most  anxious  to  develop  the 
province,  and  at  the  same  time  safeguard  the  interests  of 
the  public;  and  it  is  also  a  matter  of  congratulation  that 
practically  all  these  officials  employed  in  various  engineering 
capacities  arc  members  of  the  Canadian  Society.  It  is  be- 
cause of  this  fact  that  we  hope  to  obtain  a  sympathetic 
hearing  from  the  Government,  as  their  interests  and  ours 
are  identical.  We  are  also  glad  to  know  that  many  of  the 
heads  of  various  Dominion  Government  departments  take 
a  deep  interest  in  the  welfare  of  the  Society,  and  are  proud 
to  be  members  and  encourage  its  work. 

Licensing  or  Registration 

The  question  of  licensing  and  registering  engineers,  as 
doctors  and  lawyers  are  registered,  is  too  early  yet,  and  we 
must  educate  our  young  engineers  and  raise  the  standard  of 
the  Society  so  that  membership  in  its  ranks  will  make  any 
other  registration  unnecessary.  During  the  last  few  years 
this  subject  has  been  discussed  very  prominently  in/  the 
United  States,  and  the  diflferences  of  opinion  there  are  very 
great.  I  think  we  are  all  agreed  that  official  recognition 
of  the  profession  of  the  engineer  is  desirable,  and  that  the 
regulation  of  the  profession,  both  in  the  interest  of  the  pub- 
lic and  of  the  profession  itself,  is  a  worthy  object  to  attain. 
We  can  advance  no  reason  why  a  lawyer  or  a  medical  man, 
a  land  surveyor,  sanitary  inspector,  or  a  plumber  should  be 
licensed  or  registered,  and  an  engineer  not  be.  There  was  a 
case  I  noticed  recently  in  an  engineering  paper  of  a  county 
surveyor  who  could  not  understand  a  transit,  and  yet  was 
elected   by   an   overwhelming   majority. 

It  has  been  argued  that  laws  governing  admission  into 
the  ranks  of  the  engineer  will  not  make  engineers  anything 
more  than  fussy  pedants,  and  that  the  engineer's  duty  is  to 
mix  more  in  public  affairs  and  see  that  his  talents  are  recog- 
nized by  a  public  that  needs  them.  This  may  be  true,  but 
we  in  British  Columbia  are  doing  our  best  to  educate  public 
opinion  on  all  important  public  questions  where  an  engineer's 
advice  is  of  value. 

The  Pennsylvania  Movement 

Perhaps  one  of  the  most  interesting  movements  towards 
the  licensing  of  engineers  is  that  which  has  been  in  progress 
for  some  time  past  in  Pennsylvania.  In  this  State  the  Gov- 
ernor has  appointed  a  commission  to  consider  the  question 
of  whether  or  not  legislation  regulating  the  practice  of  en- 
gineering is  advisable  in  the  public  interest.  This  move- 
ment has  also  been  strongly  supported  by  an  organization  of 
engineering  employees  in  New  York,  known  as  the  "Tech- 
nical League."  This  body  had  bills  drafted  and  introduced 
into  the  New  York  legislature,  which  was  the  cause  of  a  gen- 
eral protest  from  engineers.  The  American  Society  of  Civil 
Engineers  by  a  unanimous  vote  in  1911  decided  against  legis- 
lative restrictions,  but  the  subject  has  again  come  prominent- 
ly to  the  front  as  the  result  of  the  Engineers'  Commission 
appointed   by   the   Governor  of   Pennsylvania. 

The  draft  bill  now  under  discussion  applies  to  persons 
who  practice  "professional  engineering."  That  term  includes 
every  branch  of  engineering  except  military  engineering,  and 
provides  that  "no  person  shall  practice  professional  engi- 
neering  after   June   30,   1915,   unless   he   is   duly   registered." 

The  bill  provides  a  State  Board  of  nine  examining  engi- 


neers to  be  appointed  by  the  Governor,  each  member  to 
serve  six  years.  The  qualifications  for  an  examiner  to  serve 
on  the  Board  are:  (1)  he  must  be  a  professional  engineer 
of  ten  years'  standing;  (2)  he  must  be  of  recognized  stand- 
ing and  repute  in  his  profession;  (3)  he  must  have  the  quali- 
fications of  the  highest  grade  of  membership  in  the  American 
.Society  of  Civil  Engineers,  or  American  Institute  of  Elec- 
trical {engineers,  or  .American  Institute  of  Mining  Engineers; 
(4)  he  must  be  at  least  35  years  of  age;  (5)  he  must  have 
been  a  resident  of  Pennsylvania  five  years  prior  to  his  ap- 
pointment. 

No  person  shall  be  examined  for  registration  until  he 
has  paid  a  fee  of  $5.00  and  taken  an  affidavit  that  he  is  over 
twenty-five  years  of  age.  He  must  be  of  good  reputation 
and  have  had  at  least  six  years'  experience,  of  which  time  he 
must  have  had  charge  as  principal  or  assistant  for  one  year. 
In  lieu  of  this  an  applicant  may  show  that  he  is  a  graduate 
of  an  engineering  school  of  recognized  standing,  and  have 
been  engaged  upon  engineering  work  for  four  years,  includ- 
ing one  year  as  principal  or  assistant  in  charge. 

If  the  results  of  such  examination  are  satisfactory  to 
the  Board,  a  certificate  of  registration  will  be  issued  to  the 
applicant  permitting  him  to  practice  as  a  "professional  en- 
gineer." 

Only  the  following  persons  shall  be  entitled  to  registra- 
tion:— (1)  those  who  have  passed  the  examination;  (2)  those 
persons  registered  from  other  States  which  require  registra- 
tion; (3).  any  person  who  shall  before  July  1,  1916,  submit 
proof  that  he  has  been  practising  professional  engineering 
for  ten  years,  and  has  been  in  charge  as  principal  or  assist- 
ant  for  two  years. 

The  Act  makes  it  unlawful  for  any  engineer  to  practice 
(jrofessional  engineering  unless  registpred,  the  penalty  be- 
ing a  fine  not  exceeding  $1,000,  or  not  more  than  one  year's 
imprisonment. 

The  Act  does  not  apply  (1)  to  any  professional  engi- 
neer while  working  for  the  United  Slates  Government;  (2) 
to  a  professional  engineer  employed  as  an  assistant  to  a 
registered  professional  engineer;  (3)  to  a  professional  engi- 
neer coming  from  another  state  and  temporarily  practising 
his  profession. 

This  draft  bill  has  aroused  considerable  opposition,  par- 
ticularly from  a  committee  of  the  Philadelphia  members  of 
the  American  Society  of  Civil  Engineers.  Their  view  is 
that  an  Act  of  this  character,  framed  primarily  in  the  in- 
terests of  the  public  for  the  promotion  of  safety  and  the 
protection  of  life,  health  and  prosperity,  cannot  attain  its 
object,  and  that  other  measures  are  most  effective  for  its 
accomplishment. 

They  claim  that  the  examinations  could  not  guarantee 
that  engineering  work  would  not  be  carried  out  by  incom- 
petent persons,  and  that  the  public  would  be  adequately 
protected  by  state  engineering  departments  and  commis- 
sions whose  duty  it  would  be  to  enquire  into  all  public 
works;  e.g.,  in  the  same  way  as  our  own  Provincial  and 
Dominion  departments  are  doing  at  present. 

CONOLVSION 

There  are  therefore  three  phases  of  the  subject  to  be 
considered:  (1)  the  protection  of  the  public;  (2)  the  recog- 
nition of  the  Society  by  the  Provincial  and  Dominion  Gov- 
ernments, and  by  the  public  authorities;  (3)  the  licensing 
and  regulation  of  engineers  by  a  special  Act. 

We  can  attain  (1)  and  (2)  by  united  action,  and  (3)  is 
unnecessary  at  the  present  time.     •,,. 

Our  object  should  now  be  to  define  the  title  "Engineer" 
in  specific  acts,  so  as  to  avoid  the  unnecessary  vagueness 
that  obtains  at  present.  This  may  be  accomplished  by  the 
Provincial  Government  consenting  to  amend  certain  acts. 
or  provide  a  general  definition  in  the  "Interpretation  Act" 
of   the    revised    statutes   of    British    Columbia.      Beyond   at- 


50 


THE     CONTRACT     RECORD 


January  13,  1913 


tempting  to  do  this,  I  do  not  think  we  should  go  at  the 
present  time;  but  our  legislative  committee  should  watch 
carefully  the  progress  and  discussion  of  the  Pennsylvania 
bill,  because  I  believe  that  whether  that  bill  becomes  law 
or  not,  all  phases  of  the  subject  must  be  considered. 

A  further  suggestion  I  wish  to  make  is  that  our  com- 
mittee compile  carefully  a  list  of  the  references  to  the  sub- 
ject in  the  technical  press.  These  have  been  quite  volumin- 
ous during  the  last  three  years. 

In  conclusion,  I  think  we,  as  members  of  the  Society, 
should,  when  signing  all  plans  that  have  to  be  submitted 
to  the  Dominion  and  Provincial  Governments,  use  our  pro- 
per desigtiation  as  corporate  members  of  the  Society;  and 
if  we  use  our  influence  to  add  to  the  authority  and  dignity 
of  the  Society,  we  need  have  no  fear  that  the  engineer  will 
not  get  the  recognition  that  is  his  due. 


Prosperity  on  the  Turn  in  the  West 

MR.  Chas.  F.  Roland,  Commissioner  of  the  Winnipeg 
Industrial  Bureau,  reports  improved  conditions  in 
the  Western  Metropolis.  He  tells  us  that  every 
day  brings  additional  evidence  of  returning  pros- 
perity, and  that  all  indications  point  to  progress  and  confi- 
dence. He  continues; — "Building  operations  have  been  af- 
fected more  by  the  conditions  brought  about  by  the  war 
than  any  other  line.  A  consideraI)le  number  of  contracts  for 
apartment  blocks  and  public  buildings  have  been  held  up 
for  want  of  money.  With  all  this  to  contend  with,  Winnipeg 
has  invested  in  1914  the  sum  of  $14,000,000  in  new  buildings. 
"Following  a  period  of  five  active  years,  in  which  over 
$80,000,000  have  been  expended  in  building  in  Winnipeg,  and 
the  extraordinary  development  of  workmen's  homes  in  the 
immediate  vicinity,  there  is  a  balancing  of  the  supply  and 
demand,  with  the  satisfactory  result  of  a  general  lowering 
of  rentals — amounting  approximately  from  25  to  30  per  cent. 
"The  labor  situation  is  better  than  was  anticipated  two 
months  ago.  Business  men  have  grappled  with  the  unem- 
ployment situation  in  a  practicable  way  and  have  accom- 
plished definite  results.  The  resumption  of  provincial  works 
to  some  extent,  and  the  fact  that  the  Greater  Winnipeg 
Water  District  have  employed  some  1,500  men  and  the  City 
Council  have  opened  up  other  means  of  employment,  have 
had  the  desired  efifect.  What  helped  the  labor  situation  was 
the  fact  that  Winnipeg  supplied  4,700  men  for  the  first  Can- 
adian contingent  and  enlisted  over  2,700  more  with  the  sec- 
ond. This  has  placed  Winnipeg's  unemployment  problem  in 
such  shape  that  the  city  is  fully  prepared  to  meet  the  situa- 
tion during  the  winter. 

"Real  estate  values  in  central  districts  and  among  resi- 
dential sections  have  not  declined  to  any  extent  during  the 
year.  Wildcat  speculation  has  been  practically  wiped  off 
the  1914  calendar.  There  are  no  bargains  to  be  had  in  down- 
town investments  in  Winnipeg,  although  the  market  has  been 
quiet  and  inactive.  Local  investors  in  real  estate  have  the 
satisfaction  of  knowing  that  if  their  money  had  been  in- 
vested in  railroad  stocks  or  many  other  securities  the  depre- 
ciation in  value  would  have  proved  far  greater.  Winnipeg's 
position  to-day  as  a  whole  is  sound.  The  outlook  for  a  great-- 
er  industrial  development  is  brighter  than  ever.  The  efifect 
of  the  war  has  brought  home  the  fact  that  every  citizen  owes 
to  Canada  and  to  Winnipeg  the  duty  of  patronizing  home 
industry,  capital  and  labor.  During  1914  fourteen  new  man- 
ufacturing industries  have  located  and  a  number  of  older 
establishments   have   added   space  and   equipment. 

"The  marked  agricultural  development  throughout  the 
three  prairie  provinces  in  acreage  under  fall  plowing  this 
year  means  much  for  the  West  in  1915.  Fully  33  per  cent, 
more  plowing  has  been  done  this  fall  than  in  previous  years. 
Mixed  farming  is  on  the  rapid  increase  in  all  districts  that 


are  suitable.  With  a  dollar  wheat  market  ahead  for  the  20,- 
000,000  acres  of  wide  prairie  stretches  ready  for  1915  confi- 
dence and  courage  have  increased  everywhere  in  business 
circles." 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  building  permits  issued  at  Vancouver  during  the 
twelve  months  ending  December  31,  1914,  totalled  $4,484,000. 

The  ratepayers  of  Guelph,  Ont.,  defeated  the  by-law 
to  raise  $125,000  for  an  addition  -to  the  Collegiate  Institute. 

Mr.  George  Powell,  the  Deputy  City  Engineer  of  To- 
ronto, is  having  plans  prepared  for  a  new  water-works  sys- 
tem for  the  Township  of  Lambton  Park. 

The  ratepayers  of  Niagara  Falls,  Ont.,  will  be  asked  to 
vote  at  a  later  date  on  a  by-law  to  raise  $200,000  for  sewer 
extensions.     The   City   Engineer  is   Mr.   F.   Anderson. 

From  St.  John,  N.B.,  comes  a  report  of  the  completion 
of  the  new  dock  for  the  ocean  liners  of  the  Canadian  Pacific 
Railway  Company.  The  work  was  carried  out  by  the  Mari- 
time  Construction   Company. 

The  Toronto  ratepayers  have  approved  of  a  by-law  to 
raise  $425,000  for  new  civic  car  lines  on  Mount  Pleasant 
Road  and  Lansdowne  Avenue.  This  amount  includes  the 
cost  of  construction  and  equipment. 

The  Brantford  ratepayers  have  approved  of  a  by-law  to 
raise  $100,000  for  extensions  to  the  water-works  system.  The 
City  Engineer  is  Mr.  T.  Harry  Jones  and  the  Consultin'g 
Engineers  are  Messrs.   Chipman  &  Power,  Toronto. 

A  post  oflSce  and  customs  house,  estimated  to  cost  $225,- 
000,  is  to  be  erected  at  Three  Rivers,  Que.,  and  foundation 
work  for  the  structure  is  now  completed.  The  general  con- 
tractors are  Messrs.  F.  A.  Verrette  &  Company,  Three 
Rivers. 

At  Montreal,  excavating  is  under  way  for  a  public  lib- 
rary on  Sherbrooke  and  Montcalm  streets.  The  estimated 
cost  is  $200,000.  The  architect,  Mr.  E.  Payette,  Montreal, 
will  call  for  tenders  on  the  construction  about  the  end  of 
January. 

The  pulp  and  paper  mill  at  Millerton,  N.B.,  owned  by 
the  New  Brunswick  Pulp  &  Paper  Company,  was  destroyed 
by  fire  last  week  at  a  loss  of  $150,000.  The  property  was 
insured  to  the  value  of  $125,000.  Mr.  J,  Volckman  is  Man- 
ager of  the  firm. 

Exterior  work  is  in  progress  on  the  new  Customs  House 
which  is  being  erected  at  Ottawa  at  a  cost  of  $400,000.  The 
building  is  to  be  seven  storeys  high,  with  basement.  It  will 
be  of  reinforced  concrete,  steel  and  brick  construction.  The 
.general  contractors  are  Messrs.  Peter  Lyall  &  Sons  Con- 
struction Company,   Limited,   Montreal. 

An  addition  to  the  University  of  Ottawa  has  been  com- 
pleted at  a  cost  of  $150,000.  The  fittings,  however,  are  yet 
to  be  installed,  and  these  will  be  purchased  at  an  early  date. 
The  new  building  is  four  storeys  high,  130  x  52  feet  in  di- 
mensions, of  Indiana  limestone  construction.  The  architects 
were  Messrs.  Meredith,  Findlay  &  Hazelgrove,  of  Ottawa. 


We  have  received  from  the  Secretary,  Mr.  J.  R.  Wem- 
linger,  of.  New  York,  a  program  of  the  forthcoming  Con- 
vention of  the  American  Society  of  Engineering  Contractors. 
The  meeting  will  take  place  on  January  15th,  in  the  United 
Engineering  Society's  Building  at  25  West  39th  Street.  After 
the  routine  business  of  the   Society   has   been   transacted,  a 
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number  of  interesting  reports  will  l)c  submitted.  In  the 
evening,  at  seven  o'clock,  a  banquet  will  be  held  at  Bust- 
anoby's  Restaurant  on   Broadway. 


Personal  Mention 

Mr.  George  Joseph  Desbarats,  Deputy  Minister  and 
Comptroller  of  Naval  Service,  is  among  the  recipients  of 
New  Year  honors.  He  has  been  made  a  Companion  of  the 
Order  of  Saint  Michael  and  Saint  George.  Mr.  Desbarats 
is  a  civil  engineer  by  profession,  and  has  superintended  the 
construction  of  a  number  of  canals,  railways  and  other  im- 
portant public  works,  including  the  rebuilding  and  enlarge- 
ment of  the  Government  shipyard  at  Quebec.  He  was  Act- 
ing Deputy  Minister  of  Marine  and  Fisheries  in  1908-10, 
Deputy  in  1909-10,  and  Deputy  Minister  of  Naval  Affairs 
since  1910. 

Mr.  W.  Matthews  Jones,  City  Surveyor  and  Kngineer 
for  the  City  and  Borough  of  Chester,  is  the  new  President 
of  the  Institution  of  Municipal  Engineers  of  Great  Britain. 
He  is  thirty-nine  years  of  age,  and  was  educated  at  the 
King's  School  and  Technical  Schools,  Chester.  After  com- 
pleting his  articles  with  his  father,  Mr.  I.  Matthews  Jones, 
M.  Inst.  C.E.,  F.  S.  I.,  he  was  appointed  Assistant  in  the 
Surveyor's  office  at  Chester,  from  which  junior  position  he 
has  become  chief  of  his  department.  Among  various  im- 
portant municipal  works  carried  out  under  his  supervision  at 
Chester,  mention  may  be  made  of  the  sewage  purification 
works,  which  cost  some  $350,000.  It  may  come  as  a  shock 
to  his  Canadian  confreres  to  know  that  Mr.  Jones'  services 
have  met  with  the  generous  a])preciation  of  his  Council.  On 
more  than  one  occasion  the  city  fathers  of  Chester  have 
passed  encomiums  upon  his  general  cfliciency  and  his  par- 
ticular capacity   for   managing   men. 

Among  the  new  Canadian  Knights  is  Sir  Herbert  Samuel 
Holt,  K.B.,  civil  engineer,  who  is  now  chiefly  known  for  his 
connection  with  many  of  the  Dominion's  foremost  industrial 
companies.  He  was  born  in  Dublin  in  1850,  and  studied  civil 
engineering  in  his  native  country.  He  came  to  Canada  in 
1875,  and  from  that  date  to  1883  was  engineer  in  charge  of 
construction  on  several  Ontario  and  Quebec  railways.  He 
was  also  engineer  and  superintendent  of  construction  for 
the  Prairie  and  Mountain  sections  of  the  Canadian  Pacific 
Railway  in  1883  and  1884;  carried  out  extensive  contracts  in 
the  Rocky  Mountains,  the  Province  of  Quebec  and  the  State 
of  Maine,  for  the  C.  P.  R.,  from  1884  to  1889;  built  two  Mac- 
kenzie and  Mann  railways  in  the  west,  aggregating  five  hun- 
dred and  fifty  miles,  from  1889  to  1892,  and  since  then  has 
devoted  his  whole  time  to  financial  and  banking  business. 
He  is  president  of  the  Royal  Bank  of  Canada,  the  Montreal 
Light,  Heat  and  Power  Company,  the  Montreal  Trust  Com- 
pany, and  the  Kaministi(|iiia  Power  Company,  and  director 
of  theXedars  Rapids  Manufacturing  and  Power  Company, 
Shawinigan  Water  and  Power  Company,  Canadian  General 
Electric,  and  other  concerns.  Sir  Herbert  Holt  is  a  member 
of  the  Canadian  Society  of  Civil  Engineers,  and  of  the  .\m- 
irican  Society  of  Civil  Engineers. 

The  following  lectures  have  been  delivered  recently  be- 
fore the  Graduate  Students  in  Highway  Engineering  at  Col- 
umbia University,  New  York  City:— December  14th,  "The 
Construction  and  Maintenance  of  Cement  Concrete  Pave- 
ments," by  Mr.  Edward  D.  Boyer,  of  the  Atlas  Portland  Ce- 
ment Company,  New  York  tity;  December  Kith,  "Specifica- 
tions for  Physical  Properties  of  Paving  Bricks  and  Stone 
Blocks,"  by  Mr.  Wm.  .V.  Howell,  M.  .\m.  Soc.  C.E.,  Engineer 
of  Streets  and  Highway.s,  Newark.  N.J.;  December  23rd, 
"Planning  of  Streets  and  Street  Systems,"  by  Mr.  Nelson  P. 
Lewis,  M.  Am.  Soc.  C.E.,  Chief  Engineer,  Board  of  Estimate 
and   .Vpportionment,   Now  York  City;   December  2'<Xh.  "Pro- 


duction of  Bermudez  and  Trinidad  Asphalts,"  by  Mr.  C.  K 
Forrest,  Assoc.  M.  Am.  Soc.  C.  E.,  Chief  Chemist,  Barber 
.•\sphalt   Paving  Company,   Maurer,   N.  J. 

Trouble  is  likely  between  the  Montreal  Builders'  Ex- 
change and  the  Trades  Unions  consequent  upon  the  reduced 
scale  of  wages  decided  upon  and  also  the  adoption  of  the 
open  shop  principle.  Mr.  J.  Quinlan,  one  of  the  largest  con- 
tractors, declares  that  he  will  pay  the  new  rates  while  the 
unions  state  that  in  that  case  no  union  labor  will  be  available. 


Revised  Wage  Scale  at  Vancouver 

The  Secretary  of  the  Vancouver  Builders'  Exchange 
furnishes  us  with  the  following  revised  wage  scale  of  the 
building  and  allied  trades  in  that  city.  This  was  adopted  at 
a  general  meeting  of  the  Exchange  held  on  December  29th. 
when  it  was  unanimously  decided  that  the  list  should  be 
placed  upon  a  more  reasonable  basis.  Except  where  other- 
wise stated,  the  wages  apply  to  an  eight-hour  day:  brick- 
layers, $5.00;  bricklayers'  helpers,  $2.40;  mortar  mixers. 
$3.00;  stone  cutters,  $5.00;  stone  masons,  $5.00;  plasterers. 
$5.00;  plasterers'  helpers,  $3.50;  tile  and  marble  setters.  $5.00; 
tile  and  marble  setters'  helpers^  $3.80;  building  laborers.  $2.40; 
excavating  laborers,  $2.00;  metal  lathers,  $4.80;  carpenters, 
.$3.60;  painters,  $3.60;  glaziers,  $2..'>0;  plumbers,  $4.00;  plumb- 
ers' helpers,  $2.40;  steam  fitters,  $4.00;  steam  fitters'  helpers, 
$2.40;  gas  titters,  $4.00;  sheet  metal  workers.  $4.00;  electrical 
workers,  $4.00;  structural  iron  workers,  $4.50;  hoisting  en- 
gineers (steam),  $4.00;  hoisting  engineers  (electrical)  $3.00; 
one  man,  horse  and  cart,  $4.50  per  nine-hour  day;  one  man. 
team  and  waggon,  $C.00  per  nine-hour  day. 


Calendars 

Morris  Machine  Works,  manufacturers  of  centrifugal 
pumping  machinery.  Baldwinsville.  New  York  City. — .■Vn  at- 
tractive office  calendar,  with  a  picture,  "In  the  Garden  of 
Dreams."  reproduced  by  photo  color  from  an  original  paint- 
ing by  W.  J.  VVhittcmore. 

York  Sand  &  Gravel  Co.,  Ltd..  East  Toronto,  suppliers 
of  screened  sand,  pit  run  screened  gravel  and  pea  gravel. — 
A  large  office  calendar  with  bold  numerals  and  a  colored 
illustration,  "In  Nature's  Playground."  reproduced  from  a 
painting  by  Thomas  Moran. 


From  the  Northern  Crane  Works,  Limited.  Walkerville, 
Ont.,  we  have  received  an  illustrated  booklet  containing  des- 
criptions of  various  types  of  cranes  and  hoists  manufactured 
by  this  firm.  These  well-known  Northern  cranes  are  built 
in  Canada,  under  arrangements  with  the  Northern  Engineer- 
ing Works  o(  Detroit.  Their  design  is  identical  with  that 
of  those  turned  out  by  the  Detroit  works,  but.  as  far  as 
possible,  all  workmanship  and  material  are  Canadian.  The 
booklet  is  illuminating  not  only  from  the  standpoint  of 
manufacturing  detail,  but  from  that  of  actual  application 
under  service  conditions. 


The  Canadian  Bitumastic  Enamels  Company.  Limited. 
Montreal,  the  agents  for  Wailes  Dove  &  Company's  "Bi- 
tumastic"  materials,  have  secured  the  contract  to  clean 
and  apply  Bitumastic  Enamel  to  the  interior  surfaces  of  the 
emergency  intake  water  pipe  for  the  city  of  Montreal.  This 
pipe  is  approximately  1.400  ft.  long  by  8  ft.  in  diameter,  and 
was  built  to  prevent  a  water  famine  such  as  the  city  experi- 
enced in  1913.  The  .\merican  agents  for  the  same  materials 
secured  contracts  for  the  city  of  New  York  and  the  city  of 
Baltimore. 


Contracts   Department 

News     of    Special    Interest    to    Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Brantford,  Ont. 

The  ratepayers  of  tliis  city  have  car- 
ried a  by-law  to  authorize  the  expendi- 
ture of  $100,000  for  the  completion  and 
extension  of  a  water-works  system  for 
the  city.  Messrs.  Chipman  &  Power,  204 
Mail  Building,  Toronto,  are  the  Engi- 
neers. 

Essex,  Ont. 

A  by-law  authorizing  the  expenditure 
of  .$6,500  on  water-works  improvements 
has  been  passed  by  the  ratepayers  of  this 
town.     Mr.  Charles  Chase  is  the  Mayor. 

Ingersoll,  Ont. 

The  ratepayers  here  have  carried  a  by- 
law authorizing  street  paving  work  on 
Thames  street.  Mr.  W.  R.  Smith  is  the 
Town  Clerk. 

Moose  Jaw,  Sask. 

The  City  Council  has  had  plans  drawn 
for  road  grading  on  River  Park  Drive, 
estimated  to  cost  $7,000.  The  work  will 
include  the  building  of  two  timber  ap- 
proaches to  steel  bridge,  in  addition  to 
grading.  The  work  is  to  be  carried  out 
by  day  labor  under  the  supervision  of  Mr. 
J.  C.  Keith,  City  Engineer,  Box  141, 
Moose  Jaw. 

Ottawa,  Ont. 

The  Water-works  Department  of  the 
City  Council  has  decided  to  call  for  ten- 
ders for  the  supplying  of  castings  for  the 
Water-works  Department  during  1915. 

Surface  drainage  work  has  been  start- 
ed by  day  labor  under  the  supervision 
of  Mr.  F.  C.  Askwith,  City  Engineer. 
Tenders  will  be  called  for  balance  of 
work,  which  includes  asphalt  macadam 
pavement  between  Rochester  and  Pres- 
ton streets. 

The  City  Council  has  invited  tenders 
for  asphalt  pavement  work  lietween 
Gladstone  and  Lauricr,  estimated  to  cost 
$21,000.  Surface  drainage  has  been  com- 
menced by  day  labor. 

The  ratepayers  of  this  city  have  car- 
ried a  by-law  authorizing  the  carrying 
out  of  a  water  distribution  system  and 
the  laying  of  cast  iron  water  mains,  esti- 
mated to  cost  $420,000.  Mr.  R.  L.  Hay- 
cock is  Water-works  Engineer. 

The  City  Council  will  carry  out  sew- 
erage work  on  Ottawa  street,  at  an  esti- 
mated outlay  of  $260,000.  The  necessary 
byllaw  authorizing  the  expenditure  was 
passed  by  the  ratepayers  at  the  January 
elections. 

Port  Dalhousie,  Ont. 

A  by-ldw  for  a  water-wovks  system, 
estimated  to  cost  $50,000,  has  been  passed 
by  the  ratepayers  of  this  village.  Mr 
J.  M.  A.  Waugh.  is  Village  Clerk. 


Railroads,  Bridges  and  Wharves 

Alsask,  Sask. 

Alterations  to  station  for  the  Canadian 


Northern  Railway  at  Alsask,  are  to  be 
completed  by  July  1st.  Mr.  M.  H.  Mac- 
Leod, Union  Station,  Winnipeg,  is  Chief 
Engineer. 

Diltz  Junction,  Ont. 

The  Erie  &  Ontario  Railway  have  ap- 
proved of  the  location  for  a  station  at 
Diltz  Junction.  It  is  expected  that  the 
work  will  be  proceeded  with  right  away. 

Enniskillen.  N.B. 

The  Provincial  Givernnient  Depart- 
ment of  Public  Works  have  had  plans 
prepared  for  a  new  bridge  to  be  erected 
in  Queen's  County.  Tenders  for  the 
work  will  be  called  immediately.  Mr. 
John  Morrison,  Kredericton,  is  Minis- 
ter of  Public  Works. 

Gloucester  County,  N.B. 

Tenders  for  the  construction  of  a 
bridge  in  Gloucester  County  will  be  call- 
ed at  once  by  Mr.  John  Morrison,  Fre- 
dericton.  Provincial  Minister  of  Public 
Works. 

Hutton,  B.C. 

Plans  have  been  drawn,  and  the  site 
has  been  approved  by  the  Railway  Board, 
for  the  construction  of  a  station  at  Hut- 
ton,  in  Cariboo  District,  for  the  Grand 
Trunk  Pacific  Railway.  Mr.  C.  C.  Van 
Arsdol,  B.C.,  is  Division  Engineer. 

London,  Ont. 

The  ratepayers  of  this  city  have  de- 
clined to  endorse  a  by-law  providing  for 
the  construction  of  a  $40,000  bridge 
across  Richmond  street. 

Province  of  Alberta 

Tenders  are  in  for  the  construction  of 
a  large  steel  and  concrete  bridge  across 
Big  Smoky  I-{iver,  for  the  Edmonton, 
Durivegan  &  B.  C.  Railway,  St.  Albert's 
Trail.  Edmonton.  It  is  reported  that  the 
contract  is  likely  to  go  to  the  firm  of 
McPherson  &  Quigley,  Edmonton. 

Province  of  British  Columbia 

Ivcttlc  Valley  Railway  Company  have 
Ijcen  authorized  by  the  Railway  Board  of 
Commissioners  to  construct  three 
bridges  across  Coquihalla  River.  Mr. 
A.  McCuUoch,  Pcnticton,  B.C.,  is  Chief 
Engineer. 

Province  of  Ontario 

The  construction  of  a  spur  on  the  land 
of  Austin  &  Nicholson,  Township  No. 
37,  District  of  Sudbury,  Ontario,  for  the 
Canadian  Pacific  Railway,  has  been  au- 
thorized by  the  Railway   Board. 

Raleigh  Township,  Ont. 

The  township  council  has  decided  to 
start  work  immediately  upon  repairs  to 
five  bridges  over  Raleigh  Plains  Drain. 
Tits  work  will  involve  an  expenditure  of 
about  $5,000.  Mr.  Jos.  E.  Doyle,  Cross 
Street,  Chatham,  is  Engineer-in-Charge. 
Mr.  A.  E.  Robinson,  Buxton,  Ont.,  is 
township  clerk. 

Regina,  Sask. 

The  Works  Department  of  the  City 
Council     has     been     authorized   by    the 


Board  of  Railway  Commissioners  to  have 
plans  prepared  for  the  construction  of 
an  overhead  bridge  across  the  C.  P.  R. 
tracks  at  Hamilton  Street.  The  plans 
are  lo  be  submitted  for  approval  to  the 
C.  P.  R.  Bridge  Engineer  and  also  the 
Railway  Board.  Mr,  F.  McArthur  is  the 
engineer. 

Ribstone,  Alta. 

The  Railway  "Board  have  plans  and 
location  for  contemplated  station  to  be 
erected  by  the  G.  T.  P.  Railway  at 
Ribstone.  Mr.  F.  T.  George,  Fitzhugh, 
Alta.,  is  Division  Engineer. 

Sherbrooke,  Que. 

The  construction  of  abput  five  miles  of 
light  railroad  for  logging  purposes  is 
contemplated  by  C.  H.  Swift  &  Sons, 
Utica,  N.Y.,  and  Sherbrooke.  Que.  The 
Company's  requirements  will  include  a 
second-hand  five  or  ten-ton  loconiotiv<;, 
also  a  supply  of  cars  for  logs. 

Salmon  River,  B.C. 

Plans  have  been  prepared  by  the  Pro- 
vincial Government  Department  of  I'ub- 
lic  Works  for  the  construction  of  a  per- 
manent bridge  at  Salmon  l^iver,  St.  John 
County.  Tenders  for  the  work  will  be 
called  at  once  by  the  Department, 

Tiny  Township,  Ont. 

The  Grand  Trunk  Railway  have  been 
authorized  to  construct  a  bridge  across 
the  road  between  the  third  and  fourth 
concessions,  near  Way.ille.  Mr.  H.  A. 
Palmer,  Toronto,  is  Assistant  Engineer. 

Toronto,   Ont. 

The  Board  of  Railway  Commissioners 
has  ordered  that  the  City  make  the  sup- 
erstructure of  Keele  Street  subway 
waterproof.  Plans  for  the  waterproof- 
ing are  to  be  filed  with  the  Board  of 
Control  for  approval. 

The  ratepayers  of  this  city  have  passed 
a  by-law  for  the  construction  of  civic 
car  lines  extending  from  Ranleigli  .'\ve- 
nue  to  Shaftsbury,  Mount  Pleasant 
Road,  at  an  estimated  cost  of  $;i20,000; 
also  from  St.  Clair  Avenue  south  on 
Lansdowne,  at  an  estimated  cost  of  $105,- 
000.  These  amounts  include  the  cost  of 
construction  and  equipment.  Mr.  i\.  C. 
Harris  is  Commissioner  of  Works. 

Victoriai^  County,  Ont. 

The  County  Council  has  in  contempla- 
tion the  building  of  a  bridge,  estimated 
to  cost  $5,000.  Messrs.  Smith  &  Smith, 
Colborne  street,  Lindsay,  are  the  Engi- 
neers. 


Public  Buildings,  Churches 
and  Schools 

Alliston,  Ont. 

Work  is  to  commence  as  soon  as  pos- 
S'.ble  on  the  construction  of  a  reinforced 
concrete  and  brick  church  building  for 
Knox  Presbyterian  Church.  The  build- 
ing is  to  be  erected  on  the  site  of  the 
old  church,  for  the  purchase  of  which 
tenders  have  been  called.  Mr.  W.  A.  Aus- 
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M^jmm^  ^^  "W  1[^^\  ^^  1     1  ^f\f%£X,  m^^J  T'"^  *''^  many  dictionary  definitions  of  an  architect, 

■  #\li  I  I  ^i^     I      ■%!     I    lll^ll  I       ^^  fi'"^  ^^^  highest  common  factor  of  description 

■  iiljl,!,  V*^^*'    I  Y^\^\/I    U  ■*•     ^^  ^*^'  """^^  skilled  in  the  art  of  building."    The 
^^^^                                          *   ^  Webster  amplification  of  this  is,  "one  who  makes 

^^^^pTr|/vi|»za/a|»i||A     lc^Vif*lAr  ''  '^'''  •J'^^^^P^^'""  to  form  plans  and  designs  of,  and  to 

*    LrfJiyillvtl  my    XVL'VI^tV  draw  up  specifications  for,  buildings,  and  who  super- 

intends  their  execution."    There  is  common  agreement 

that  the  essential  attribute  of  an  architect  is  "skill  in 

Published  Each  Wednesday  By  ll,t  art  of  building." 

HUGH  G.   Maclean,  limited  raking  such  skin  as  something  more  than  a  super- 
^,^n^  n   -Ki,    TT7AM«r     •         u      j     .  ficial  knowledge  of  design,  one  IS  tempted  to  a.sk  what 
HUGH  C.  MacLEAN,  Winnipeg.  President.  j^    the   proportion    of   the   architectural    profession    in 
THOMAS  S.  YOUNG,  General  Manager.  Canada  possessing  it.    The  question  arises  out  of  the 
HEAD  OFFICE  -  347  Adelaide  Street  West,  TORONTO  unsatisfactory  performances   of   the    profession  as  re- 
Telephone  A.  2700  vealed  in  the  Courts.     The  evidence  offered  in  these 

. cases   would  appear  to  indicate  that   many   architec- 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade  t"":^'  practitioners  in  Canada  to-day  are  not  only  insuf- 

WINNIPEG  -  Telephone  Garry  856  -  302  Travellers'  Bldg.  fictently    versed    in    what   constitutes    sound    buildmg 

VANCOUVER    -    Tel.  Seymour  2013    -     Hutchison   Block  construction    but  that  they  lack  the  mental  and  moral 

NEW  YORK   -    Tel.  3108  Beekman    -    628  Tribune  Building  attributes  which  .should  impel  them  to  quick  decisions 

CHICAGO  -  Tel.  Central  6403  -  1155  Peoples  Gas  Building  "}  condemning  inferior  materials    and    workmanship. 

LONDON,  ENG. 3  Regent  Street,  S.W.  ^^\  sidetrack  the  terms  of  the  contract  and  rely  too 

much  upon  the  contractor,  who  more  often  than  not 

QTTRQrRTPTTriM  PATTTQ  ''*  ^^^  member  of  a  select   family  party   with   whom, 
SUBSCRIPTION  RATES  jjcrforce,  the  architect  must  maintain  gwd  relations. 
Canada  and  Great  Britain,  $2.00.     U.  S.  and  Foreign,  $3.00.  These  observations  are  not  intended  to  constitute  a 
Single  copies  10  .cents  wholesale  criticism  of  architects,  but  rather  to  point 
~~-— the  shortcomings  of  those  who  are  bringing  the  pro- 
Authorized  by  tlie  Postmaster  General  for  Canada,  for  transmission  as  feSsioU    Of  busiueSS    illtO  disrCDUtC 
•econd  class  matter.  '     \       i  •                       '  i  j                                          t          •         ,      • 

Entered  as  second  class  matter  July  18th,  1914,  at  the  Postoffice  at  Architects  would  appear  to  number  in  their  ranks 

Buffalo,  N.Y.,  under  the  Act  of  Congress  of  March  3.  1879.  •  maiiv  tvpes  of  incfficicnts.    One  of  these  is  the  "artist" 

~            "  type — individuallv,  perhaps,  a  graduate  of  some  Euro- 
Alphabetical   |,»jJ"jO'   Adverttaeii  p^an  school  of  design,  and  a  designer  in  the  superficial 

__ and  more  elaborate  sense.     Such  a  man  is  often  quite 

Vol^^29 January  20,  1915 No.  3  accomplished  in  things  aesthetical,  but  in  ninety-nine 

cases  out  of  one  hundred  he  is  sadly  lacking  in  things 

Principal  Contents  practical.                                                   .      .    .,      , 

Page  ^  "^'■c  's  all  the  difference  between  an    artist    and 

Inefficiency  in  ArchitecturalPractice .v.  "one  skilled  in  the  art  of  building."    In  this  connection 

It  may  be  of  interest  to  quote  the  following  extract 

Inscriptions   on    Enginet-nnK   Structures ">.',  from  a  recent  judgment : 

The    Canada    Wire    &    Cal)k'    Company's    New    Plant    at  "To  some  extent   an   architect  is  an  artist — 

Toronto 50  that  is.  as  regards  the  design  and  plan.     But  for 

(Staff  Article)  the   rest,   his   work   is   just   ordinary   tradesman's 

A   Balanced   Cantilever   Bridge 58  work-drawing  specifications  and  supervising  the 

„     ,,           ,,    ,^   •     ,  work.     He  is  not  supposed  to  do  all  the  super- 

By  Henry  H.  Quimby  ^.j^j^^  personally.     His  subordinates  can  do  much 

Constructional  I-'eatures  of  the  New  Concrete  Swimming  of  it  as  well  as  he  can  himself,  but  if  he  under- 

I'oiil  at   Banff,  .Mta 60  takes  to  do  it.  he  is  bound  cither  to  do  it  him 

(Staff  .\rticle)  self,  or  to  have  it  done  by  some  person  whom  he 

Locating  and  Mapping  Pipes  and  Valves  on  an  Old  Water  employs  and  in  whom  he  has  confidence.     I  think 

y„p   1                                                                                             g2  the  meaning  of  the  contract  is  that  he  shall  sec 

'/     .     '           „    ,  '    .                                      '  that  the  work  is  done  well  before  he  certifies  it. 

By  Carleton  h.  Davis  ,f  ^^  j^^^  „^,  ^^   ,^j^  ,^^^   ^^^   .^^^^^^^  ^^  ^^^ 

Latest  Advances  in   Inoffensive  Sewage  Disposal 64  eni|)loyer  is  altogether  neglected." 

By  Dr.  Rudolph  Hering  In  a  considerable  proportion  we  have  the  practical 

l-.xcavatinK  ati<l  Back-Filling  Sewer  Trenches  by  Machine    6s  ''"'  self-made  type— often  a  man  who  has  risen  from 

the  ranks,  one  whose  acquaintance  with  design  is  lim- 

Sewei   liinnel  (  onstruction C'j  jted,  but  who  can  make  a  fairly  sound  job  of  a  structure 

Remedying    and    I'reventing    the    Dusting    of    Concrete  «"    siniple    lines.      This    type    is    less   dangerous    than 

I'loors 70  others,  but  it  is  hardly  creditable  to  the  profession. 

All.        II-         L-      u         I  1     ,1     1.-J-        I-                    -.  Then  there  is  tvpe  No.  3 — (we  say  this  gently)  the 

A<  ditioiial  i-acts  Emphasized  by  the  Edison  Fire 7!  ..,,  ^   ,,.,  ,    ;„,a;,-     :.          .        »       1     n                  S'-'"'/ .»  "«^ 

'  all-round  inemcient  and  not  wholly  scrupulous  type. 

Sewage  Disposal  by  Means  of  Electrically-Driven  Pumps  It  is  not  always  wise  to  call  a  spade  a  spade,  but  there 

at  Chilliwack.  B.C 74  are  times  when  the  word  shovel  would  be  misleading. 

By  D.  Penzer  Dunn.  A.I.E.E.  We  cannot  disguise  the  fact  that  there  is  the  archi- 
„,„..,  ..  tect  who  "fixes"  it  with  the  contractor  and  who  con- 
Personal  Mention j^,^^^  ^j^  business  on  the  "one  clientK)ne  job"  prind- 

Constructional  News 76  pie,  making  the  most  of  his  opportunities  accordingly. 
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This,  perhaps,  is  the  most  dangerous  type.  He  cannot 
be  relied  upon  to  make  an  honest  selection  from  the 
firms  tendering,  and  the  fairest  building  contract  under 
his  enforcement  is  jeopardized  in  its  every  clause. 
Attributes  of  this  type  of  architect  are  indefiniteness 
in  plan  and  looseness  in  specification,  as  a  result  of 
which  unfair  difficulties  arise  during  the  erection  of 
the  building. 

The  least  familiar  type  of  architect  is  the  all-round 
efficient  practitioner  who  combines  with  a  sound  know- 
ledge of  design  and  construction  an  intimate  experience 
with  economic  building  supervision — and  a  command 
of  contractors.  All  of  which,  in  the  sum  total,  makes 
for  expeditious  work  executed  and  delivered  according 
to  the  letter  of  the  contract  and  specifications. 

The  efficient  man,  then,  is  one  of  four  types.  From 
this  it  must  not  be  inferred  that  the  "all-round  efficient 
man"  represents  twenty-five  per  cent,  of  the  profession. 
We  believe  it  to  be  a  conservative  estimate  that  Type 
No.  3,  to  whom  we  have  referred  above,  himself  occu- 
pies fifty  per  cent.,  leaving,  perhaps,  the  other  types 
in  equal  proportions  of  less  than  seventeen  per  cent,  of 
the  whole. 

Let  us  consider,  then,  that  we  are  concerned  mostly 
with  Type  No.  3.  Upon  this  type  in  general  we  would 
impress  the  fact  that  he  is  employed  both  for  sound 
design  and  sound  construction,  and  that  he  is  legally 
responsible  to  his  employer  for  shortcomings  in  this 
regard.     Let  us  continue. 

A  fruitful  source  of  trouble  is  the  manner  in  which 
the  architect  certifies  payments  to  contractors.  We 
have  a  case  in  mind  (Irving  v.  Morrison,  U.C.C.P.  242) 
in  which  the  architect  brought  an  action  against  his 
client  to  recover  money  for  his  services  as  architect  in 
connection  with  the  erection  -oi  the  defendant's  house. 
As  a  result  of  the  architect's  having  certified  payments 
in  wrong  proportions,  a  considerable  sum  had  been 
overpaid  certain  contractors.  These  contractors  failed 
before  the  completion  of  their  work  and  their  contracts 
had  to  be  re-let  at  a  higher  figure.  In  awarding  judg- 
ment the  Court  gave  the  client  authority  to  deduct  the 
amount  of  such  loss  from  his  payment  for  the  archi- 
tect's services. 

From  time  immemorial  "extras"  have  spelled 
trouble  between  the  architect  and  the  building  owner, 
and  there  would  appear  to  be  little  amelioration  there- 
of. The  duties  of  the  architect  in  regard  to  "extras" 
are  defined  (see  Hudson  on  Building  Contracts,  3rd 
Edition,  Vol.  1,  p.  77)  by  stating  that  the  architect 
should : 

"(1)  obtain  instructions  from  his  employer  as 
to  extra  work  or  deviations,  unless  he  has  power 
under  the  contract  to  order  what  extras  or  varia- 
tions he  pleases  without  reference  to  his  em- 
ployer; (2)  see  that  none  are  undertaken  with- 
out orders  in  writing,  signed  by  him,  and  counter- 
signed by  the  employer  if  required  by  the  terms 
of  the  contract;  (3)  not  certify  for  payment  of 
any  extras  or  deviations  executed  without  proper 
orders;  (4)  not  order  as  extras,  or  certify  for  as 
extras,  works  indispensably  necessary  to  complete 
an  entire  contract." 

Of  recent  years  such  slip-shod  practices  have  crept 
into  the  architectural  supervision  of  building  construc- 
tion that  opinion  as  to  the  responsibility  of  the  archi- 
tect in  this  connection  is  in  a  very  nebalous  state 
But  in  this  regard,  as  in  the  case  of  many  other  troubles 
which  seem  to  have  become  accentuated  in  recent 
years,  the  law  has  many  well-established  precedents 
I'or  instance,  we  recall  an  action  (Leicester  Guardians 
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V.  Trollope,  75  J.P.  197,  Channel,  J.)  in  which  an  archi- 
tect was  sued  by  a  public  body  and  shown  to  be  liable 
for  dry  rot  which  broke  out  in  the  floors  of  a  new  build- 
ing four  years  after  its  completion.  The  floor  was  laid 
over  concrete,  and  the  defendant  was  shown  to  have 
been  negligent  in  permitting  faulty  construction. 

The  Province  of  Quebec  holds  the  architect  respon- 
sible for  defects  in  buildings  for  a  period  of  no  less 
than  ten  years.  In  one  case  (Scott  v.  Christ  Church 
Cathedral,  1  L.C.,  L.J,  65)  this  liability  was  maintained 
despite  the  fact  that  the  architect  against  whom  judg- 
ment was  awarded  had  taken  over  the  work  from 
another  architect  and  assumed  charge  subsequent  to 
the  preparation  of  plans. 

Quebec  provides  us  with  another  case  (David  v. 
Macdonald,  8  L.C.  Jur.  44,  14  L.C.  Rep.  31)  where  the 
architect  and  contractor  were  held  jointly  responsible 
to  the  owner  for  damage  incurred  in  the  sinking  of  the 
floors  of  a  building  occasioned  by  the  insufficiency  of 
the  timbers  specified. 

Only  the  other  day,  in  an  action  brought  by  Mr. 
Colborne  Meredith  against  the  Roman  Catholic  Epis- 
copal Corporation  of  Ottawa,  to  recover  fees  in  con- 
nection with  the  erection  of  a  parish  house,  Mr.  Jus- 
tice Middleton  scored  the  plaintifif  for  not  insisting 
upon  the  construction  of  the  roof  as  laid  down  by  con- 
tract. His  Lordship  characterized  the  work  as  a 
"botched  job,"  and  decided  that  the  architect  would 
have  to  compensate  the  owner  for  the  work  of  recon- 
struction. 

Our  criticism  of  Type  No.  3  is  surely  exemplified 
by  the  cases  cited  above.  We  have  nothing  against 
the  efficient  architect,  who  is  laboring  in  such  a'small 
minority:  our  opposition  is  to  the  unbusinesslike— if 
not  unprincipled— characteristics  of  the  professional 
misfits  that  are  figuring  so  largely  and  prominently 'in 
the  Courts  to-day.  In  using  the  term  "unbusinesslike" 
we  follow  the  precedent  of  no  less  an  authority  than 
Mr.  Justice  Falconbridge,  who  employed  it  in  a  recent 
judgment. 

1  hus  we  find  the  work  of  the  most  common  type  of 
architect  characterized  by  lack  of  foresight  and  lack 
of  care,  reflected  in  indefinite  specifications  and  an  al- 
together inadequate  appreciation  of  the  fundamental 
responsibilities  of  the  profession.  Such  inefficiency  is 
a  prolific  multiplier  of  those  "extras"  which  are  the 
bugbear  of  the  building  owner. 

It  is  time  for  the  really  sound  members  of  the 
architectural  profession  to  examine  into  the  conditions 
which  admit  these  inefficients  into  their  ranks  The 
architectural  profession  in  Canada  is  the  architect  of 
its  own  fortune.  If  that  fortune  is  not  to  be  dissipated, 
higher  .standards  will  have  to  be  put  into  force  at  no 
distant  date.  Otherwise  we  shall  find  the  ancient  and 
honorable  profession  of  architecture  superseded  by  a 
struggling  class  of  hired  designers,  the  actual  respon- 
sibility for  whose  work  will  be  divided  up  amongst 
industrial  engineers  and  other  specialists  who  will  en- 
ter the  held  and  thrive  in  it. 

Other  phases  of  architectural  inefficiency  will  be 
discussed  in  a  later  article. 


ParbLlt  W  ^'  Competition  for  the  Australian 
Parliament  House,  on  the  site  of  the  new  federal 
capital  o  Australia,  has  been  announced.  Desi-ns 
must  be  delivered  in  London  or  in  Australia  by  Match 
31,  1915  Prizes  totalling  £6,000  are  ofl^ered,  the  first 
prize  being  £2,000.  The  judges  are:  Mr.  George  T 
L°n     '  f  Australia;  Mr.  John  James  Burnet,  of  Lon: 

in.uTi  ?^1?°^'^J-  Victor  Laloux,  of  pkris;  Mr. 
Louis  H.  Sullivan,  Chicago,  111. 
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Western  Optimism 

MR.  G.  Silvester,  of  Calgary,  paid  a  visit  to  the 
office  of  the  Contract  Record  last  week.  Mr. 
Silvester,  who  was  about  to  return  to  Cal- 
gary, had  been  in  the  East  for  some  few 
weeks,  following  a. visit  to  Dayton,  Ohio,  where  he 
attended  the  Annual  Convention    of    the     Sand-Lime 
Brick  Manufacturers'  Association. 

In  the  course  of  conversation  with  one  of  the  edi- 
tors of  this  journal,  Mr.  Silvester  showed  character- 
istic Western  optimism.  He  is  persuaded  that  the 
setback  in  business  which  we  are  experiencing  will 
redound  ultimately  to  the  advantage  of  the  country. 
JIc  believes  that  during  the  present  lull  in  construc- 
tional activities  we  should  set  our  house  in  order  to 
meet  the  demands  which  will  come  with  the  rush  of 
immigration  from  the  ICuropean  countries  at  the  close 
of  hostilities.  Mr.  Silvester  is  confident  that  this  flood 
i)f  innnigration  will  beat  all  previous  records.  He  says 
that  Canada  will  be  the  most  natural  country  to  which 
the  over-taxed  people  of  the  European  countries  will 
turn,  and  that  the  application  of  their  high  mechanical 
development  to  Canadian  industries  will  mean  much 
for  many  of  our  trades. 

Mr.  Silvester  is  Manager  of  the  Calgary  Silicate 
I'ressed  Brick  Company,  Limited.  He  is  Vice-Presi- 
dent of  the  Local  Builders'  Exchange  of  Calgary,  and 
1 'resident  of  the  Provincial  Builders'  Exchange  of 
Alberta. 


Inscriptions  on  Engineering  Structures 

11'  has  long  been  the  custom  to  place  inscriptions  on 
engineering  structures,  either  on  corner  stones, 
on  stones  over  main  entrances  to  buildings,  or  on 
metal  i)lates,  placed  on  the  end  ])osts  of  bridges 
or  on  the  inside  walls  of  buildings.     The  custom  has 
not  been  general  by  any  means,  but  it  should  become 
so. 

There  are  substantial  reasons  why  this  custom 
should  become  general.  Jn  the  first  place  there  is  the 
item  of  ])ublic  interest  to  be  considered,  and  in  the 
second  place  the  fixing  of  individual  responsibility.  The 
official  name  oi  every  important  engineering  structure 
should  he  permanently  inscribed  at  some  conspicuous 
point  on  the  structure's  exterior.  This  is  for  the  in- 
formation of  citizens,  particularly  of  visitors  who  have 
occasion  to  inspect  the  public  works  of  a  city.  More- 
over, this  appears  to  be  a  suitable  and  efficacious  meth- 
od of  calling  the  attention  of  the  public  to  the  work  of 
engineers,  a  consideration  of  great  importance  to  both 
engineers  and  laymen.  To  illustrate  our  thought  in 
this  matter,  let  us  take  the  case  of  a  modern  rapid  sand 
water  filtration  plant.  The  official  name  of  the  plant 
should  be  cut  into  the  stone  over  the  entrance  to  the 
head  house  or  administration  building.  Inside  the 
same  structure  a  metal  plate  bearing  appropriate  data, 
in  raised  letters,  should  be  prominently  displayed  on 
a  wall.  The  data  given  should  comprise  the  dates 
significant  in  the  history  of  the  inception  and  con- 
struction of  the  plant.  The  names  of  the  city  officials 
who  had  to  do  with  the  plant's  installation  should  also 
be  given,  as  should  the  names  of  consulting  engineers, 
resident  engineers,  architects  and  contractors  engaged 
upon  the  design  and  construction  of  the  plant. 

The  fixing  of  responsibility  for  the  structure  in  this 
manner  is  sure  to  have  a  salutary  elYcct  upon  its  ser- 
viceablcness.  What  is  ()robably  more  to  the  point,  in 
most  cases  it  will  give  credit  for  the  work  to  those 
to  whom  credit  is  due.    The  public  is  quick  to  forget 


the  names  of  its  servants  unless  they  are  kept  before 
it  in  some  manner. 

Incidental  to  the  foregoing  matter  we  take  this 
opportunity  to  record  a  protest  against  the  use  of  the 
letter  v  for  the  letter  u  in  such  inscriptions.  The  ar- 
chitect frequently  collaborates  with  the  engineer  in  the 
design  of  engineering  structures  of  which  buildings 
form  a  part.  He  brings  his  entire  "box  of  tricks"  along 
with  him,  including  the  alphabet  from  which  the  per- 
fectly good  letter  u  is  missing.  The  origin  of  this  cus- 
tom is  doubtless  familiar  to  our  readers;  we  are  not 
concerned  with  its  origin,  however,  but  with  its  finish. 
It  is  a  custom  which  has  nothing  to  commend  it.  At 
best  it  is  only  a  superficial  indication  of  a  certain  form 
of  culture.  It  causes  momentary  confusion  to  the 
reader,  and  if  he  be  a  plain  man,  and  most  readers  are 
plain  men,  it  causes  him  a  certain  feeling  of  irritation. 
— Engineering  and  Contracting. 


"Capturing  Trade" 

A  correspondent  of  the  Building  News  (London) 
sends  that  Journal  a  hot  criticism  which  is  not  alto- 
gether inapplicable  to  certain  phases  of  our  own  in- 
dustrial development  at  the  present  time.    He  writes: 

"Many  people  speak  and  write  about  'capturing  German 
trade,'  as  if  it  were  a  merchantman  just  oflF  the  coast,  which 
could  be  taken  by  one  of  H.  M.  gunboats.  Trade  really 
means  the  exchange  of  services,  and  if  your  correspondent 
desires  to  put  this  question  to  the  test,  let  him  consult  re- 
cent files  of  the  newspapers,  and  see  what  dyers,  glass  manu- 
facturers, and  others  think  about  the  subject.  As  a  matter 
of  fact,  in  the  light  of  recent  experience,  the  idea  of  'captur- 
ing German  trade'  has  really  become  a  back  number. 

Manchester    is    rapidly    becoming    stagnant 

through  the  paralysis  of  the  cotton  trade.  It  is  ridiculous 
to  talk  of  'capturing'  a  foreign  trade  when  we  cannot  retain 
our  own  trade.  The  lessons  your  correspondent  and  many 
others  have  to  learn  is  that  we  have  paid  a  great  deal  too 
much  attention  to  matters  abroad  and  neglected — criminally, 
in  my  opinion,  neglected — our  own  home  affairs.  If  'the 
man  from  Mars'  could  (unintercepted  by  the  censor)  pay  us 
a  visit,  whatever  would  he  think  of  the  silent  mills  and  work- 
shops, whilst  millions  of  people  are  going  without  adequate 
clothing;  or  of  the  warships  convoying  food  across  the  seas 
with  half  the  land  of  England  lying  derelict?  Here  is  plenty 
of  trade  to  'capture.' 

"And  the  result  of  our  neglect?  Let  the  closed  exchanges 
give  the  answer.  Building  up  'our'  foreign  trade  on  paper 
that  the  first  breath  of  adversity  scatters.  The  'paper  mer- 
chants' of  Manchester  and  Liverpool  are  now  endeavoring 
to  'get  on  the  taxes,'  and  it  looks  as  if  they  would  succeed 
The  wise  man  of  old  was  right:  'The  eyes  of  the  fool  are  in 
the  ends  of  the  earth."     When  we  build  our  trade  as  most 

of  your  readers  build  their  houses — for  home  consumption 

we  shall  arrive.  Then  the  Kaiser  will  have  nothing  to  fight 
about." 


Dr.  Rudolph  Hering,  the  author  of  an  interesting 
pai>er  published  in  this  i.'^sue.  was  the  recipient,  a  short 
time  ago,  of  a  letter  from  the  German  trenches — writ- 
ten by  Dr.  Karl  ImhofF.  the  inventor  of  the  two-storey 
sewage  settling  tank  which  bears  his  name,  and  which 
is  well-known  in  Canada.  Dr.  ImhofT  informed  Dr. 
Hering  that  Dr.  Spillner,  one  of  his  associates  who  had 
been  in  charge  of  the  chemical  work  at  Essen,  had  fal- 
en  in  battle.  Readers  of  the  Contract  Record  will  join 
u?  in  the  hope  that  a  similar  fate  will  soon  overtake 
the  inventor  of  the  two-storey  setthng  tank — despite 
his  undoubted  ability  as  a  designer. 
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Bird's-eye  view  of  the  Canada  Wire  &  Cable  Company's  plant  at  Leaside  (Toronto)  as  it  will  appear  upon  completion. 


The  Canada  Wire  &  Cable  Company's  New 

Plant  at  Toronto 


(Staff  Article) 


THE  new  plant  which  the  Canada  Wire  &  Cable 
Company,  Limited,  of  Toronto,  is  erecting  at 
Leaside  is  rapidly  approaching  completion. 
Before  deciding  on  its  location,  a  careful 
study  was  made  of  the  various  available  properties  in 
and  near  Toronto,  as  it  will  be  appreciated  that  for  a 
business  such  as  this,  convenient  railroad  accommoda- 
tion must  be  obtained,  as  well  as  satisfactory  trucking 
facilities  to  provide  for  the  city  trade.  These  features 
are  fully  realized  in  the  present  site,  which  consists 
of  a  ten-acre  lot  on  the  corner  of  Wickstead  Road  and 
Laird  Drive,  within  half  a  mile  of  the  main  line  of  the 
Canadian  Pacific  Railway,  from  which  a  siding  has 
been  constructed.  Later  on  a  similar  connection  will 
be  made  to  the  Canadian  Northern  Railway,  who  pro- 
pose constructing  their  line  adjoining  this  property. 
The  site  is  within  three  miles  of  the  centre  of  the  city 
and  according  to  present  indications  it  will  be  only  a 
question  of  a  year's  time  when  Leaside  will  form  a 
portion  of  Toronto  proper,  as  plans  are  being  formu- 
lated already  for  the  construction  of  a  car  line  to  con- 
nect this  suburb  with  the  city  system. 

In  its  new  quarters  the  Canada  Wire  &  Cable  Com- 


pany, Limited,  will  be  fully  equipped  to  manufacture 
a  complete  line  of  bare  and  insulated  wire  and  cables, 
in  both  copper  and  aluminium,  for  the  electrical  trade, 
including  telephone  and  power  cables.  It  is  also  the 
intention  of  the  company  to  manufacture  steel  strand 
guy  wire  and  a  complete  line  of  steel  wire  rope. 

The  plant  has  been  designed  with  the  idea  of  ob- 
taining a  maximum  of  efficiency  in  the  handling  of  all 
materials.  In  general,  it  consists  of  a  building  600  ft. 
long  by  200  ft.  wide,  with  annexes  on  the  south  side 
for  boiler,  fan,  tinning  and  annealing  rooms.  The 
western  portion  of  the  building,  which  is  100  ft.  by 
200  ft.,  is  three  storeys  in  height.  It  is  of  mill  con- 
struction, with  heavy  timber  framing  and  3-in.  plank 
sub-floors,  a  typical  cross  section  of  which  is  shown 
in  the  illustration. 

The  remaining  portion  of  the  building  is  one  storey 
high  with  plank  roof,  supported  on  steel  purlins,  trus- 
ses and  columns,  as  illustrated  by  typical  cross  sec- 
tion. It  will  be  noted  in  regard  to  this  one-storey 
structure,  that  crane  runways  are  provided  for  the 
two  bays  on  the  north  half  of  the  building,  from  which 
electric  cranes  will  handle  heavy  reels,  etc.,  and  facili- 


Canada  Wire  &  Cable  Company's  plant  .under  construction. 
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tate  the  handling  of  materials,  and  the  loading  and  un- 
loading of  waggons  which  may  enter  the  buildnig 
through  the  shipping  doors.  In  this  building  the  rail- 
road track  enters  at  the  east  end  and  extends  through 
thjc  middle  of  the  structure,  as  shown.  It  is  depressed 
to  a  depth  of  four  feet  below  the  finished  floor,  with 
a  concrete  retaining  wall  on  either  side,  thereby  allow- 
ing the  floor  of  the  cars  to  come  level  with  the  factory 
floor.  A  car-hauling  equipment  consisting  of  a  motor- 
driven  winding  engine  and  cable  will  be  installed  to 
handle  the  cars  inside  the  building,  thus  obviating  the 
necessity  of  moving  them  by  hand.  The  various  man- 
ufacturing departments  are  arranged  on  each  side  of 
the  track.  At  the  same  time  easy  access  is  obtained 
to  the  electric  motor-driven  elevator  which  serves  the 
three-storey  building  in  the  position  shown.  With  this 
building  the  main  stairway  is  combined. 

The  walls  of  all  the  buildings  are  of  brick.  Special 
care  has  been  taken  to  provide  maximum  window  and 
skylight  space  in  order  that  a  satisfactorily  lighted  in- 
terior may  be  obtained.  The  windows  are  of  steel  and 
furnished  by  the  A.  B.  Ormsby  Company,  Limited,  of 
Toronto,  who  have  likewise  supplied  the  skylights.  The 
latter  are  heavily  constructed  of  galvanized  iron,  glazed 
with  J4"'"-  wire  glass  and  provided  with  16-in.  Orms- 
by-Swartout  ventilators.  The  glass  used  for  the  win- 
dows is  3^-in.  factory  ribbed.  The  roofing  consists 
of  standard  five-ply  Barrett  specification  felt  and 
gravel. 

The  two-storey  brick  oftice  building,  35  ft.  x  60  ft. 
in  plan,  is  likewise  of  mill  construction  and  is  placed 
west  of  the  three-storey  structure,  to  which  it  is  con- 
nected by  a  covered  passage  way. 

A  direct  radiation  vacuum  heating  system,  consist- 
ing of  cast  iron  radiators,  pipe  coils,  etc.,  will  be  in- 
stalled in  the  three-storey  factory  and  office  buildings, 
whereas  the  one-storey  structure  will  be  heated  by 
means  of  an  indirect,  system  consisting  of  underground 
concrete  heating  ducts,  through  which  hot  air  will  be 
forced  by  means  of  fans,  heaters  and  engines,  furnished 
by  tJie  Canadian  Sirocco  Company,  Limited,  Windsor, 
Ont.  These  ducts  are  arranged  to  extend  along  the 
walls  of  the  buildings  from  which  cored  openings  in 
the  foundation  walls  will  deliver  the  heated  air  through 
registers  just  above  the  floor  line. 

The  entire  plant  will  be  equipped  with  a  complete 
fire  i)rotection  system  in  accordance  with  the  require- 
ments of  the  Canadian  Board  of  Fire  Underwriters. 
The  whole  consists  of  the  necessary  yard  piping  with 
hydrants,  post  indicator  valves,  etc.,  and  complete 
sprinkler  system,  including  a  75,000-gallon  steel  tank 
on  an  80-ft.  tower. 

The  various  machines  comprising  the  manufactur- 
ing equipment  will  be  arranged  for  independent  motor 
drive  or  combined  in  groups,  each  group  having  its 
own  motor.  Detail  machinery  layouts  have  been  very 
carefully  arranged,  special  study  being  required  in  or- 
der to  obtain  the  most  satisfactory  methods  of  opera- 
tion. Reynolds  silent  chain  drives  will  be  used  in  all 
cases  where  practicable,  and  the  motors  in  many  cases 
are  supported  on  concrete  pedestals  or  hung  from  the 
roof  trusses. 

The  lighting  will  consist  of  a  combination  of  tung- 
sten, arc  and  nitrogen  lamps  of  various  sizes  controlled 
in  groups  from  panel  boards.  Each  of  these  will  be 
wired  to  the  main  switchboard,  located  in  the  electrical 
room  adjoining  the  fan  house.  Electricity  for  power 
and  lighting  will  be  furnished  by  the  Hydro-electric 
Power  Commission  of  Ontario,  who  will  install  the 
main  transformers  in  a  separate  building  on  the  south 


side  of  the  property.  The  site  will  be  convenient  to 
the  switchboard  room. 

In  studying  the  Leaside  location  it  was  decided 
that  it  would  be  advantageous  to  provide  living  ac- 
commodation for  the  company's  employees.  As  part 
of  the  present  undertaking  the  company  is  therefore 
constructing  one  hundred  workmen's  houses  in  loca- 
tions convenient  to  the  plant.  These  houses  will  have 
concrete  basements,  brick  walls,  and  will  be  of  sub- 
stantial and  attractive  design. 

The  entire  plant  has  been  designed  and  constructed 
by  Mr.  E.  A.  Wallberg,  C.  E.,  Engineer  and  Contractor, 
of  Toronto  and  Montreal.  The  structural  steel  in  the 
building  was  supplied  by  Messrs.  McGregor  &  Mc- 
Intyre,  Limited,  Toronto. 


A  Balanced  Cantilever  Bridge 

By  Henry  H.  Quimbyt 

THERE  was  constructed  and  opened  to  travel 
about  a  year  ago  a  bridge  that  is  believed  to 
be  of  a  new  type,  and  that  is  of  interest  as 
such,  besides  presenting  a  means  of  obtain- 
ing a  much  desired  class  of  structure  where  otherwise 
it  would  be  impracticable.  The  design  as  worked  out 
proved  to  be  economical  in  cost  of  construction,  and 
the  bridge  is  quite  rigid  under  traffic,  and  is  an  admired 
ornament  to  the  locality. 

It  is  in  appearance  a  concrete  arch,  but  in  reality  is 
composed  of  two  balanced  cantilevers  which  are  theo- 
retically independent  of  each  other  in  action,  being 
connected  simply  by  a  short  suspended  span  over  the 
channel,  each  cantilever  being  in  itself  stable  over  a 
single  pier  without  assistance  from  the  other,  and 
without  anchorage. 

The  bridge  is  in  the  city  of  Chester,  Pennsylvania, 
carrying  Fifth  Street  over  the  Chester  River.  Its 
length  is  160  ft.  over  all,  with  main  span  of  95  ft.  centre 
to  centre  of  piers,  and  wings  or  shore  overhangs  of  31 
ft.  and  34  ft.  respectively.  It  is  60  ft.  wide  with  cart- 
way of  36  ft.  between  curbs. 

The  peculiar  design  was  adopted  because  of  the 
desire  of  the  authorities  for  not  only  an  open  deck 
but  an  ornamental  arch  bridge  at  this  point,  while  the 
sub-surface  conditions  were  such  as  would  make  the 
construction  of  a  real  arch  very  costly.  Also  as  the 
river  is  navigated  past  this  point  it  was  desirable  to 
have  a  thin  floor  at  the  middle  of  the  channel  without 
humping  up  the  street  grades. 

These  sub-surface  conditions  consisted  of  deep 
soft  mud  on  one  side  of  the  river  with  the  hard  rock 
bottom  sloping  steeply  away  from  the  channel,  so  that 
even  if  an  arch  abutment  had  been  carried  down  to  it, 
skewback  steps  would  have  had  to  be  cut  in  it  to  pre- 
vent sliding  (because  of  the  structure  of  outcroppings 
in  the  neighborhood)  to  be  seamy  and  untrustworthy 
for  dependence  against  sliding.  Also,  the  authorities 
who  paid  for  the  bridge  are  not  the  local  municipal 
government,  and  are  by  law  restricted  in  their  juris- 
diction and  responsibility  to  the  extremities  of  any 
bridge  that  they  construct.  Therefore,  they  were  not 
responsible  for  either  the  construction  or  the  main- 
tenance of  the  street  approaches  to  the  bridge  and 
were  not  called  upon  to  provide  retaining  walls  be- 
yond the  bridge  proper  to  maintain  the  banks  of  the 
approaches.  This  consideration  is  of  importance  be- 
cause the  stream  bends  so  as  to  flow  nearly  parallel 

'  Presented  before  Section  D  of  the  American  Association  for  the  Ad- 
vancement of  Science  at  the  Philadelphia  Meeting.  IJcceniber  E(i  31,  IHH. 
t  Chief  Engineer,  Department  of  City  Transit,  Philadcliihia,  la. 
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with  the  street  on  one  side,  and  a  retaining  wall  abut- 
ment wingf,  to  be  of  use  as  such,  wf)ul(l  have  had  to  be 
very  long,  and  in  the  deep  mud  would  have  been  very 
cxi)ensive. 

'J'he  ])ridge  was  built  by  the  authorities  of  the 
Comity  of  Delaware,  and  the  ai)]iroaches,  which  are 
the  bed  of  Fifth  Street,  are  within  the  jurisdiction  of 
the  authorities  of  the  city  of  Chester,  which  is  in  Dela- 
ware County. 

The  principle  of  the  balanced  cantilever  is  that  of 
the  double  cantilever  gantry  crane,  where  the  load 
travels  frf)m  one  side  to  the  other  of  the  support,  the 
varying  position  of  the  live  load  shifting  the  centre 
of  the  gross  pressure  on  the  pier  to  one  side  or  the 
other  of  the  middle  of  the  pier.  If  the  range  of  shift 
is  not  more  than  one-third  of  the  width  of  the  support 
— one-si.\th  either  way  from  the  centre — there  will  not 
l)e  any  uplift  or  tension  at  the  edge,  and  the  extreme 
intensity  of  pressure  on  the  loaded  edge  will  not  be 
more  than  twice  the  average  over  the  whole  width, 
and  the  heavier  the  dead  load  is  in  proportion  to  the 
live  load  the  less  the  eccentricity  of  the  combined 
load  can  be.  This  bridge  was  designed  so  that  the 
dead  load  balances  just  at  the  middle  of  each  pier 
with  etpial  moments  from  both  sides,  and  the  greatest 
])ossible  eccentricity  of  live  load  either  on  the  wings 
alone  or  on  the  span  alone,  will  shift  the  centre  of 
gravity  of  the  combined  live  and  dead  loads  less  than 
the  limiting  one-sixth  of  the  width.  The  maximum  ec- 
centricity occurs  with  the  greatest  concentration  on 
the  extreme  end  of  a  wing  when  there  is  no  live  load 
on  the  span. 

The  structure  is  designed  for  heavy  street  loads — 
two  street  railway  tracks  each  covered  with  fifty-ton 
cars,  and  vehicle  loads  on  the  shoulders  averaging  one 
hundred  pounds  per  square  foot,  or  concentrated  to 
fifteen  tons  per  axle.  The  sidewalks  were  designed  in 
contemplation  of  the  ])ossibility,  not  infre(|uently  real- 
ized, of  an  automobile  leaving  the  cartway  and  travers- 
ing the  sidewalk.  The  flooi  of  the  cartway  is  of  con- 
crete jack  arches  turned  between  the  ribs,  and  the 
sidewalks  are  rod  reinforced  concrete  slabs. 

The  deep  mud  on  the  east  side  of  the  river  called 
ior  i)ile  foundations  to  the  pier  on  that  side,  while  on 
the  west  side  the  rock  is  so  near  the  surface  that  a 
thin  concrete  bed  laid  on  it  was  all  that  was  needed. 
The  foundation  concrete  in  each  pier  was  regarded  as 
dead  weight  and  was  anchored  to  the  superstructure 
with  embedded  vertical  steel  rods  to  get  the  benefit 
of  its  effect  on  the  shifting  centie  of  gravity  of  the 
mass. 

The  east  pier  was  made  sixteen  feet  wide  in  the 
direction  of  the  axis  of  the  bridge  to  ensure  a  width 
three  times  as  great  as  the  shift  of  the  centre  of  pres- 
sure on  it.  'l"he  ])iles,  which  were  of  wood,  were  driven 
to  rock,  but  because  of  the  softness  of  the  mud  stratum 
and  the  shallowness  of  the  gravel  over  the  rock,  the 
loading  of  the  piles  was  limited  to  sixteen  tons  per  pile 
of  the  outer  rows  under  greatest  eccentricity.  Spur  or 
batter  piles  were  driven  on  both  sides  and  both  ends 
to  prevent  lateral  displacement,  but  they  were  not  as- 
sumed to  carry  any  vertical  load. 

The  mud,  being  si^ft,  gives  very  little  lateral  sup- 
port to  the  piles  which  become,  therefore,  imbraced 
columns.  In  order  to  give  them  fixity  at  the  top  and 
reduce  their  tendency  to  buckle  under  load  the  con- 
crete capping  was  cast  around  the  upper  three-feet  of 
their  length,  and  it  was  tied  to  them  with  embedded 
steel  rods  hooked  around  the  outer  piles  to  prevent 


the  concrete  cracking  away  on  the  line  of  the  outer  row. 

The  concrete  ribs  are  ten  in  number  and  are  twelve 
inches  thick,  and  are  reinforced  with  steel — both  rivet- 
ted  structural  members  and  embedded  rods  in  com- 
bination. The  rivetted  trusses  were  made  only  strong 
enough  to  carry  the  weight  of  the  forms  and  the  soft 
concrete  of  the  ribs,  no  falsework  being  used  on  the 
job.  The  rods  comprised  nearly  one-half  of  the  ten- 
sion reinforcement  of  the  ribs.  ' 

Transverse  diaphragms  of  concrete,  six  inches  thick, 
reinforced  with  rods,  were  cast  at  four  points  in  the 
span  to  act  as  distributors  transversely  of  concentrated 
loading,  and  the  counterweights  at  the  ends  of  the 
wings,  which  are  three  and  one-half  feet  thick,  are  re- 
inforced in  the  same  way  and  for  the  same  purpose, 
as  well  as  for  the  purpose  of  suspending  them  from  the 
ribs.  They  were  designed  so  that  the  load  from  one 
street  car  track  will  be  distributed  over  four  ribs,  or 
the  load  of  the  two  tracks  distributed  to  and  carried 
by  the  eight  interior  ribs.  Transverse  walls  two  feet 
thick  along  each  edge  of  each  pier  serve  to  complete 
the  lateral  distribution  if  any  more  should  be  needed. 
The  diaphragms  are  useful  also  as  diagonal  braces  for 
the  ribs. 

The  ribs  are  spaced  so  as  to  take  the  rails  of  either 
one  track  or  two  tracks,  and  only  vehicle  traffic  will 
come  on  the  jack  arches  which  have  a  crown  thick- 
ness of  six  and  one-half  inches.  Their  thrust  is  trans- 
versely of  the  bridge,  and  is  resisted  by  structural  steel 
ties  at  intervals  across  the  whole  width,  the  sidewalk 
slabs  acting  as  horizontal  beams  in  gathering  the 
thrust  to  the  ties. 

The  suspended  span  between  the  two  cantilevers 
consists  of  a  twenty-foot  length  of  one  of  the  canti- 
levers. It  is,  therefore,  continuous  with  it  and  in  fact 
is  suspended  only  from  the  other  cantilever.  This 
continuity  of  the  flanges  modifies  to  some  extent  the 
cantilever  action,  but  it  does  so  only  to  a  very  limited 
extent  and  was  designed  to  contribute  to  rigidity.  In 
placing  the  trusses  in  erection  they  were  adjusted  on 
their  bearings  so  as  to  divide  the  initial  load  of  the 
suspended  span  equally  between  the  two  cantilevers. 
This  was  accom])lished  by  wedging  under  the  east 
trusses,  which  were  the  continuous  ones,  mitil  the 
weight  of  the  ends  resting  on  the  scats  at  the  ends 
of  the  west  trusses  was  one-half  of  the  weight  of  the 
suspended  span,  as  determined  by  tcitinrr  with  a  lever 
of  convenient  proportions. 

The  concreting  of  the  ribs  was  tione  in  two  stages, 
a  pair  of  steel  rods  being  embedded  at  the  top  of  the 
first  stage  in  each  rib  to  create  preliminary  cantilevers 
that  absorbed  initial  stress  from  the  subsequent  con- 
creting, and  did  so  at  a  point  that  does  not  get  the 
maximum  stress  from  full  load.  Care  was  taken  in 
placing  concrete  to  keep  the  growing  load  approxi- 
mately synmictrical  over  the  piers. 

The  theory  of  the  design  of  this  bridge  is  that  the 
two  cantilevers  are  independent,  and  the  construction 
carried  out  the  theorj'  by  leaving  an  open  joint  in  the 
floor  where  the  two  ends  came  together,  hut  apparently 
the  push  of  the  earth  fill  against  the  piers  holds  the 
joint  tightly  in  contact,  and  produces  a  certain  amomit 
of  real  arch  action  in  the  arched  span.  The  joint  has 
not  oi)ened  so  much  as  a  visible  crack  even  in  the 
coldest  weather.  It  was  made  by  lapping  gussets  be- 
tween the  ends  of  the  trusses  and  bolting  through  slot- 
ted holes  to  pennit  movement  in  temperature  changes. 
Heavy  steel  angle  dams  were  provided,  against  which 
to  finish  the  floor  concrete.    It  would  secra  from  the 
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experience  with  this  case  that  the  joint  with  play  for 
movement  was  an  unnecessary  refinement  in  the 
design. 

A  cantilever  is  inherently  more  flexible  and  less 
rigid  than  a  braced  arch  or  than  even  a  simple  truss, — 
because  the  flange  stresses  are  acting  throughout  a 
longer  line  with  consequent  greater  stretch  and  greater 
shortening  of  flanges,— for  the  same  reason  that  a  long 
beam  will  deflect  more  than  a  short  beam  under  the 
same  fibre  stress. 

Also  in  the  case  of  this  bridge  the  transit  of  the 
centre  of  gravity  forth  and  back  from  one  side  to  the 
other  of  a  pier  constitutes  a  rocking  force,  and  might 
be  expected  to  appear  as  an  influence  causing  some 
horizontal  movement  in  the  pile  pier.  There  is,  how- 
ever, no  perceptible  eft'ect  under  the  loads  to  which 
it  has  as  yet  been  subjected  and  the  structure  is  as 
rigid  as  a  real  arch. 

As  the  lower  edges  of  the  ribs  are  compression 
members,  and  the  river  craft  are  heavy  barges  floated 


up  and  down  stream  on  the  tide,  which  runs  fast  at 
this  point,  it  was  desirable  to  protect  the  ribs  against 
collision,  and  this  was  done  by  constructing  a  six- 
inch  thick  rod-reinforced  concrete  slab  sheeting  be- 
tween the  ribs,  half  way  up  from  the  spring,  making 
a  smooth  soffit  that  the  corners  of  scows  cannot  en- 
gage, and  that  also  very  efifectively  braces  the  ribs. 

The  parapets  are  open  balustrades  of  concrete  faced 
with  a  fine  concrete  or  granolithic  mixture  which  was 
finished  by  scrubbing  with  brushes  and  water  when 
only  partially  hardened.  The  texture  and  tone  that 
resulted  resemble  hammer  dressed  granite,  and  the 
surface  is  not  subject  to  hair-cracking,  efflorescence  or 
discoloration,  and  is  rough  enough  to  discourage  the 
practice  of  pencilling  on  it  by  idlers. 

A  gallery  space  was  constructed  under  each  side- 
walk for  the  accommodation  of  water  and  gas  mains 
and   electrical   conduits. 

The  cost  of  the  bridge,  exclusive  of  inspection,  was 
$33,000,  or  $3.43  per  square  foot. 


Constructional  Features  of  the  New  Concrete 
Swimming  Pool  at  Banff,  Alta. 


(Staff  Article) 


THE  new  concrete  swimming  pool  and  bath  house 
for  the  Dominion  Government  at  their  lower 
sulphur  spring  at  BaniT,  Alberta,  has  been 
completed.  For  some  time  the  National  Park 
Commission  has  maintained  wooden  structures  at  the 
well-known  Cave  and  Basin  Pool  and  the  new,  per- 
manent, structure  is  the  first  element  of  a  comprehen- 
sive scheme  for  the  development  of  the  attractions  of 
the  Banfif  National  Park.  Mr.  Thomas  H.  Mawson, 
F.R.I.B.A.,  the  eminent  town  planning  authority,  has 
been  retained  to  prepare  the  general  scheme  for  de- 
veloping this  Park  along  definite  lines.  While  this 
first  structure  had  its  inception  before  that  time,  it  has 
been  incorporated  into  the  broad  scheme  for  the  de- 
velopment of  a  large  portion  of  the  immediate  vicinity. 
The  pool  occupies  a  site  on  the  side  of  the  Sulphur 
Mountain,  where  there  is  a  large  spring  of  sulphur 
water  rising  out  of  the  mountain  side.  In  the  course 
of  time  a  large  cavity  has  been  developed  in  the  earth, 
forming  a  small  cave,  the  walls  and  roof  of  which  are 
impregnated  with  sulphur,  and  a  basin,  exposed  to  the 
(jpen  air.  The  present  construction  embraces  a  long 
swimming  pool,  with  bath  house  in  connection,  lying 
parallel  to  the  mountain  side,  one  end  abutting  the 
Basin,  the  other  end  covering  a  tunnel  entrance  to  the 
Cave.  It  was  the  intention  at  a  later  date  to  cover  the 
Basin  with  a  large  open  belvidere,  forming  the  axis 
to  the  completed  pool  and  to  another  pool  to  be  built 
on  the  opposite  side.  Two  small  belvideres  at  either 
end  are  to  serve  as  terminals  to  the  scheme. 

Owing  to  the  condition  of  the  earth  upon  and 
against  which  the  bath  house  is  erected,  there  are  un- 
usual features  connected  with  the  design  of  the  rein- 
forced concrete.  The  structure  is  built  upon  a  bench 
excavated  in  the  mountain  side,  4,575  feet  above  sea 
level,  and  about  two  hundred  feet  above  the  bottom  of 
the  Bow  River  Valley,  commanding  an  excellent  view 
of  that  world  famous  spot.  The  swimming  pool  lies 
parallel  to  the  slope,  and  against  the  mountain  side 
is  the  bath  house,  which  acts  as  a  retaining  wall.  At 
the  far  end  from  the  basin  is  a  two-storey  structure 


composed  of  two  octagonal  belvideres  37  ft.  in  diam- 
eter, for  use  as  shelters,  and  for  the  office,  and  from 
which  access  is  had  to  the  Cave  through  a  tunnel. 
The  swimming  pool  has  a  length  of  150  feet,  is  35 
feet  wide,  and  has  a  minimum  depth  of  3  feet  and  a 
maximum  depth  of  8  feet.  The  sides  are  formed  by 
light  reinforced  concrete  retaining  walls,  lined  with 
white  enamelled  brick  and  finished  at  the  top  with  a 
terra  cotta  scum  trough  and  hand  rail.  The  bottom  is 
a  reinforced  concrete  pavement  on  an  asphalt  base.  The 
batVi  house  has  a  length  of  137  feet,  a  width  of  27  feet, 
and  a  height  of  40  feet.  The  roof  is  to  be  used  as  a 
promenade,  and  also  to  provide  daylight  to  the  dress- 
ing rooms,  and  consists  of  about  4,000  square  feet  of 
Luxfer  prism  lights.  To  soften  the  light  from  the 
jjrism  roof,  and  at  the  same  time  protect  the  prisms 
from  the  steam  arising  from  the  bathers,  there  is  an 
arched  difi^user  sash  over  the  dressing  room,  with  open- 
ings from  which  the  air  and  steam  are  removed  by  a 
fan.  All  artificial  lighting  is  placed  behind  this  dif- 
fuser  sash  also.  There  are  a  total  of  132  individual 
dressing  rooms  in  the  bath  house,  with  toilet  facilities 
and  fresh  water  showers,  the  dressing  boxes  being  built 
of  Keene's  cement  on  metal  lath  partitions.  Outside 
the  pool  there  is  an  arcade  filled  with  plate  glass  win- 
dows, acting  as  a  wind  break  for  the  pool.  All  the 
windows  in  the  lower  storey  of  the  shelter  are  large 
plate  glass  windows ;  the  upper  storey  is  entirely  open. 
The  entire  construction  is  of  concrete,  reinforced 
against  temperature  stresses  and  such  loads  as  have 
been  assumed  to  come  upon  the  structure.  All  out- 
side wall  surfaces  are  veneered  with  local  blue  lime- 
stone, the  thin  stretcher  courses,  with  deep  raked 
joints,  contrasting  pleasantly  with  the  smooth  surfaces 
of  the  concrete.  With  the  exception  of  the  cement 
floor  in  the  bath  house,  all  floors  are  laid  in  patterns 
of  red  quai-ry  tile,  with  cement  borders. 

The  foundations  rest  on  piles,  driven  to  refusal,  and 
consist  of  reinforced  concrete  mattresses.  Near  the 
bottom  of  the  excavation,  quicksand  was  encountered, 
and  a  total  of  about  300  piles,  25  feet  in  length,  were 
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driven  through  this  strata.  Apj)roximately  1,700  cu. 
yds.  of  semi-rock  was  removed.  The  principal  feature 
of  the  structural  design  was  the  method  of  retaining 
the  rear  wall  of  earth  against  which  the  structure  was 
set.  The  condition  of  the  foundations  did  not  warrant 
the  usual  design  of  retaining  wall,  but  instead,  the 
thrust  of  the  scxldcn  earth  is  carried  forward  from  the 
rear  wall,  into  heavy  buttressed  piers,  by  semi-circular 
arches.  The  rear  wall  has  a  total  height  above  the 
floor  of  40  feet,  and  consists  of  two  reinforced  con- 
crete slabs,  the  u])per  half  being  carried  by  the  roof 
beams  and  horizontal  beams,  the  lower  half  being  car- 
ried by  the  reinforced  concrete  columns  which  carry 
the  horizontal  beams  above.  These  beams  are  rein- 
forced for  both  horizontal  and  vertical  bending  mo- 
ments, since  they  carry  the  reaction  from  the  pres- 
sure of  earth  on  the  slab,  as  well  as  the  weight  of  the 
slab  itself.  There  are  seven  arch  ribs,  springing  from 
the  columns,  each  36  inches  wide  and  24  inches  thick 
at  the  crown,  reinforced  with  six  lj4-in.  square  twist- 
ed bars.  On  these  arch  ribs  arc  carried  12-:in.  concrete 
walls  supporting  the  skeleton  beams  for  the  prism 
liglits  in  the  roof  system.     In   the  front  of  the  bath 


house,  these  arches  are  carried  by  double  piers  into 
the  foundations.  The  buttresses  are  masked  by  two 
spectators'  galleries,  four  feet  wide,  running  the  length 
of  the  bath  house,  and  over-looking  the  swimming 
pool.  Access  to  the  roof,  and  to  these  galleries,  is  had 
from  a  winding  stair  laid  on  the  ground  at  the  end 
of  the  structure.  Another  feature  of  interest  is  a  con- 
crete arch  of  elliptical  outline,  connecting  the  two  bel- 
videres  at  the  end  of  the  pool,  upon  which  are  two 
diving  blocks  and  two  water  chutes.  A  free,  winding 
stair  leads  up  from  the  pool  to  the  crown  of  the  arch. 
There  are  a  total  of  750  cu.  yds.  of  mass  concrete,  1,350 
cu.  yds.  of  reinforced  concrete,  together  with  about  90 
tons  of  reinforcing  steel,  in  this  structure. 

The  enclosed  areas  arc  heated  by  steam  from  a 
boiler  plant  of  2,000  sq.  ft.  radiation  capacity,  to  be 
housed  in  a  reinforced  concrete  boiler  house  adjoining 
tlie  bath  house.  Electric  light  current  is  supplied  from 
the  mains  of  the  National  Park  Commission ;  there  are 
about  500  25-watt  tungsten  lamps  for  lighting  the 
dressing  rooms  alone.  On  account  of  the  large  amount 
of  water  present  at  all  times,  it  was  nccessarj-  to  water- 
proof the  entire  structure,  including  the   swimming 
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General  plan  of  pool  and  bath  house. 
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pool,  with  a  5-ply  felt  and  pitch  membrane,  applied 
throughout  by  Messrs.  J.  E.  Deegan  &  Sons,  of  Cal- 
gary. The  general  contract  was  carried  out  by  Messrs. 
Worswick  Bros.,  of  Winnipeg,  the  total  cost  amount- 


ing to  upwards  of  $200,000.  The  entire  design  was 
made  and  carried  out  by  Mr.  W.  S.  Painter,  of  Banff. 
The  Superintendent  of  Construction  for  the  Govern- 
ment was  Mr.  Stanley  W.  Coombe. 


Locating  and  Mapping  Pipes  and  Valves  on 

an  Old  Water  Supply 


By  Carleton  E.  Davis+ 


FOR  the  adequate  control  and  effective  operation 
of  the  distribution  system  of  a  municipal 
water-works,  the  location  of  pipes  and  valves 
should  be  definitely  known,  as  well  as  the 
function  performed  by  such  pipes  and  valves.  Data 
.should  be  recorded  in  such  a  way  as  to  be  readily 
understood  and  interpreted  and  should  be  accessible 
for  immediate  use,  in  case  of  an  emergency,  by  more 
than  one  person.  The  more  complex  the  system,  the 
more  important  becomes  definite  and  easily-used  re- 
corded information,  as  distinctive  from  _  information 
stored  only  in  the  minds  of  certain  individuals. 

For  one  reason  or  another,  too  much  dependence 
has  been  placed  upon  the  personal  knowledge  of  in- 
dividuals, or  perhaps  a  single  employe,  and  too  little 
has  been  done  upon  the  work  of  recording  facts  and 
data  in  such  shape  as  to  be  of  use  by  any  person,  in- 
cidentally extending  thereby  the  usefulness  of  many 
persons.  The  lack  of  proper  records  and  plans  may 
be  felt  in  a  minor  degree  as  an  everyday  handicap, 
but  is  liable  to  be  particularly  emphasized  in  case  of  an 
accident  such  as  a  break  in  a  main  pipe.  Here  the 
flow  of  water  must  be  stopped,  and  the  circulation 
readjusted  so  as  to  cause  as  little  annoyance  and  in- 
convenience to  consumers  as  possible.  This  means 
that  a  number  of  valves  must  be  first  found,  and  then 
operated  in  such  a  manner  as  to  produce  the  desired 
results,  and  such  work  must  be  done  quickly. 

Of  scarcely  secondary  importance  is  the  necessity 
of  similar  records  for  service  pipe  connections  from 
the  mains  in  the  streets  to  the  properties  of  the  con- 
sumers. Affiliated  with  these  latter  records  is  the  data 
recording  the  arrangement  of  water  piping  inside  build- 
ings or  private  properties,  with  special  reference  to 
unauthorized  outlets  or  connections  with  a  private, 
and  possibly  contaminated,  water  supply  for  fire  or 
manufacturing  purposes. 

The  situation  in  Philadelphia  may  be  typical.  It  is 
not  intended  in  this  paper  to  give  the  details  of  the 
locating  and  mapping  work  that  is  being  done  in  this 
city,  but  to  briefly  outline  the  general  principles  con- 
trolling such  work. 

The  original  water-works  of  Philadelphia  were 
constructed  about  1801.  The  first  cast  iron  pipe  was 
laid  in  1817  and  considerable  pipe  which  was  in  the 
ground  as  early  as  1820  or  1830  is  still  doing  service 
in  the  distribution  system.  The  present  city  is  an 
amalgamation  of  a  number  of  distinct  municipalities 
some  of  which  had  a  water  supply  at  the  time  of  in- 
corporation with  the  larger  community.  Such  water- 
works were  joined  to  the  Philadelphia  supply  and  are 
even  now  a  part  of  the  general  system. 

As  the  city  of  Philadelphia  has  grown,  various 

•  ProBonted  before  Section  I)  of  the  American  Association  for  the  ad- 
vancement of  Science,  at  the  Philadelphia  meeting,  December  30-31,  IBl-l, 
t  Chief  of  the  Bureau  of  Water,  City  of  Philadelphia. 


water  supply  projects  have  been  developed,  used,  out- 
grown, and  abandoned  in  whole  or  in  part.  During 
the  last  fifteen  years  the  introduction  of  a  filtered 
water  supply  has  brought  about  a  radical  readjust- 
ment of  the  principal  supply  mains  and  a  re-align- 
ment of  the  distribution  districts. 

Certain  general  maps  and  plans  are  available,  in- 
valuable as  a  basis  of  a  more  comprehensive  and  use- 
ful record  scheme,  and  representing  a  large  amount  of 
research  in  the  past,  hard  work,  and  wise  foresight. 
These  particular  maps  in  Philadelphia  were  compiled 
by  Mr.  William  Whitby  of  the  Bureau  of  Waiter.  They 
are  now  being  developed  and  expanded  with  a  view 
of  increasing  the  amount  of  detailed  information,  dis- 
tributing such  information  widely  throughout  the  Wa- 
ter Bureau,  and  putting  it  in  such  shape  that  a  larger 
number  of  employees  can  be  used  to  a  greater  ad- 
vantage by  reason  of  its  existence  and  accessibility. 

The  scheme  provides  certain  general  features : 

(l).Data  used  chiefly  for  controlling  and  regulat- 
ing the  amount  and  pressure  of  water  throughout  the 
system;  in  other  words,  data  used  in  operating  the 
supply. 

Under  this  head  are  maps  defining  the  limits  of  the 
several  distinct  distribution  areas,  which  maps  are 
accompanied  by  data  showing  the  sources  of  supply 
for  each  area  and  a  list  of  valves  controlling  the  sup- 
ply; likewise  general  maps  showing  all  large  mains, 
reservoirs,  and  pumping  stations,  together  with  detail 
maps  of  the  piping  system  and  operating  valves  at  the 
pumping  stations,  filters  and  reservoirs. 

(2)  Data  used  chiefly  for  repairs  and  maintenance. 

Under  this  head  are  detail  maps  showing  the  com- 
plete gridiron  of  distribution  pipes  on  which  the  lo- 
cation of  all  valves  and  hydrants  are  indicated.  The 
detail  of  such  maps  is  expanded  by  intersection  plans 
showing  on  a  larger  scale  the  situation  at  each  street 
intersection.  Each  street  intersection  is  mapped  on  a 
separate  plan  of  a  size  convenient  for  use  in  the  field. 

(3)  Data  used  chiefly  for  the  business  relations  be- 
tween the  consumer  and  the  Bureau  of  Water. 

Under  this  heading  come  data  relating  to  service 
pipe  connections,  such  as  the  location,  depth,  size,  date 
of  insertion,  kind  of  pipe,  etc.  This  data  is  listed  in 
a  card  index  and  filed  by  streets  and  numbers. 

The  system  likewise  proposes  under  this  head  full 
plans  of  all  pipes  in  important  establishments,  which 
may  have  a  special  supply  for  sprinkler  systems  or 
other  fire  protection.  These  plans  will  indicate  the  re- 
lations between  pipes  carrying  city  water  and  private 
pipes  which  may  carry  a  possible  polluted  water  from 
a  private  source,  introduced  for  the  purpose  of  fire 
protection  or  manufacturing.  The  necessity  for  the 
complete  severance  of  these  dual  supplies  can  be  readi- 
ly seen. 

Assuming  an  available  force  of  sufficient  size  and 
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individual  experience  and  capacity,  the  work  of  map- 
l)ing  pipes  and  valves  proceeds  normally  along  three 
lines : 

(1)  Compilation  of  existing  data  wherever  and 
however  that  data  may  he  listed. 

Reports  and  plans  were  searched  and  examined, 
though  of  course  the  chief  mine  of  information  was 
found  to  be  in  the  memory  of  old  employees.  Con- 
siderable tact  and  discriminating  judgment  were 
necessary  to  elicit  the  information  stored  in  the  minds 
of  these  old  employees  and  give  to  such  information 
its  true  value  and  assign  to  it  its  proper  place. 

(2)  An  investigation  and  determination  of  the  pre- 
sent and  possible  function  and  use  of  the  several  parts 
of  the  system. 

In  investigating  the  use  and  possibilities  of  the  pre- 
sent pipes,  pitometer  corps  equipped  with  apparatus 
to  readily  measure  the  flow  in  any  pipe,  have  been 
used  to  great  advantage. 

These  pitometer  corj)s  served  a  twofold  purpose, 
for  while  measuring  and  studying  the  flow  of  water 
and  determining  its  fluctuation,  they  at  the  same  time 
detect  leaks  and  locate  points  of  undue  use  or  waste. 
Incidental  to  this  study  of  the  flow  is  the  operation 
of  control  valves  in  the  course  of  which  the  location  of 
the  valves  is  verified,  their  condition  and  character 
noted,  and  other  data  obtained  which  forms  a  part  of 
the  detail  location  maps. 

More  or  less  information  is  likewise  brought  to 
light  concerning  service  pipes,  even  some  unknown 
ones  being  unearthed.  Various  devices  are  on  the  mar- 
ket which  aid  in  locating  the  lost  service  pipes,  though 
sometimes  nothing  but  digging  will  bring  the  desired 
information. 

Governing  the  rather  restricted  operations  of  the 
])itometcr  corps,  is  an  overhead  study  of  the  whole 
distribution  field,  including  investigation  of  proposed 
changes  in  the  major  control  system. 

Like  the  pitometer  corps,  which  obtains  certain  in- 
cidental facts  while  working  along  definite  lines  for 
the  purpose  of  obtaining  other  information,  the  gen- 
eral repair  and  maintenance  forces  are  likewise  util- 
ized for  the  same  purpose.  Without  adding  notice- 
ably to  their  labor,  they  turn  in  much  that  is  valuable 
in  the  shape  of  permanent  records.  Each  foreman 
in  charge  of  a  repair  or  maintenance  crew  is  furnished 
with  a  pad  of  {)aper  showing  the  lines  of  typical  street 
intersection  with  house  lines,  curl)  lines,  etc.,  printed 
on  it.  Whenever  and  wherever  such  a  crew  is  called 
for  work,  the  foreman  is  rec[uired  in  his  spare  minutes, 
which  always  occur  in  such  an  operation,  to  list  up  on 
these  blanks  such  data  as  an  intelligent  inspection  of 
his  immediate  vicinity  will  discover.  He  likewise  is 
required  to  operate  such  valves  as  can  be  conveniently 
handled  and  turn  in  a  record  of  such  operation.  These 
field  records  are  sent  in  to  a  central  oflke  and  are 
used  in  verifying  permanent  records  or  for  making 
new  records  on  the  detailed  maps. 

(3)  The  proper  recording  of  new  work  and  the 
reduction  to  tangible  Shape  of  existing  data. 

The  system  in  vogue  in  Philadelphia  depends  upon 
the  centralized  overhead  control.  All  new  work  is  di- 
rected from  a  central  office  thereby  insuring  uniform 
practice  and  procedure,  stimulating  branch  offices  by 
the  feeling  that  their  returns  are  scrutinized  and  com- 
pared with  similar  returns  from  other  branch  offices. 
As  the  attempt  is  made  to  secure  results  from  what 
would  otherwise  be  lost  time,  or  in  other  words,  a 
utilized  by-product,  this  introduction  of  competition 
is  valuable.    Uniform  practice  and  procedure  is  essen- 


tial as  a  man  transferred  from  one  section  of  the  city 
to  another' feels  at  home  among  the  familiar  records, 
even  though  the  geography  of  the  district  is  strange. 

Book  records  have  been  discarded  as  far  as  pos- 
sible in  favor  of  records  capable  of  easy  and  rapid  re- 
production. A  complete  and  satisfactory  record,  dis- 
tributed as  widely  as  desired,  may  not  be  obtained 
for  some  time  to  come  but  enough  has  already  been 
acroni]ilished  to  prove  the  worth  of  the  system. 


At  the  annual  meeting  of  the  Dominion  Bridge 
('()m])any,  it  was  reported  that  42  per  cent,  of  the  steel 
for  the  nevY  Quebec  Bridge  had  been  fabricated  and  18 
uer  cent,  erected.  It  is  anticipated  that  the  work  will 
be  fini.shed  on  time  and  within  the  original  cost  esti- 
mates. 


There  has  just  been  completed  on  the  water  front 
between  the  terminals  of  the  Brooklyn  and  Manhattan 
Bridges  in  Brooklyn,  N.Y.,  what  is  said  to  be  one  of 
the  tallest  steel  reinforced-concrete  buildings  in  the 
world.  It  covers  a  plot  200  x  125  ft.  It  is  twelve 
storeys  in  height  and  it  is  surmounted  by  a  clock 
tower  of  four  additional  storeys.  The  height  from  the 
street  level  to  the  roof  of  the  tower  is  275  ft. 


A  municipal  refuse-utilization  plant  is  being  built 
at  Columbus,  Ohio.  The  saleable  refuse  will  be  pick- 
ed from  an  inclined  conveyor  belt  and  baled.  The 
tailings  will  be  burned  in  a  two-cell  Stirling  furnace, 
built  by  the  Griscom  &  Russell  Company,  New  York 
City.  The  cells  will  have  a  rated  capacity  of  about 
45  tons  a  day.  Steam  generated  by  a  150  h.p.  boiler 
will  be  utilized  at  the  near-by  municipal  electric-light- 
ing plant. 

Rebuilding  the  Edison  plant  at  West  Orange,  N.J., 
after  the  destructive  fire  last  month,  is  proceeding  as 
rapidly  as  possible.  The  first  step  toward  rebuilding 
was  the  leasing  of  two  complete  cement-gun  outfits 
from  the  Cement  Gun  Company,  of  New  York  City.  It 
is  the  intention  to  use  these  machines  in  repairing  the 
damaged  columns  and  girders,  though  the  precise 
methods  of  repair  have  not  been  fully  decided  upon. 
Steel  window  sash  with  wire-glass  are  already  being 
installed  in  some  of  the  burned-out  buildings. 


Toronto  made  quite  a  respectable  showing  in  build- 
ing construction  last  year,  the  permits  issued  repre- 
senting an  expenditure  of  nearly  $21,000,000.  In  the 
detailed  classification  of  the  work  we  find  3,482  brick 
dwellings,  to  the  value  of,  roughly,  $9,000,000;  fac- 
tories to  the  value  of  $1,678,000;  schools  to  the  value 
of  $1,667,000;  stores  to  the  value  of  $1,386,000,  and 
warehouses  to  the  value  of  $1,270,000.  These  are  the 
items  which  exceed  the  $1,000,000  mark. 


At  the  recent  Texas  State  Fair  one  of  the  interest- 
ing exhibits  embraced  a  monolithic  silo  53  ft.  high 
and  having  a  capacity  of  15  tons  of  silage.  The  silo 
proper  was  43  ft.  high  and  14  ft.  in  diameter  with 
walls  6  in.  thick.  On  top  of  the  silo  was  a  water 
tank  having  a  capacity  of  10,000  gal.  Inside  the 
silo  was  a  stairway  leading  to  the  top  so  that  the  en- 
tire construction  could  be  inspected.  Adjoining  the 
silo  was  a  garage  built  with  Truss-Con  metal  lath. 
There  was  also  a  concrete  storm  cellar,  concrete 
benches  and  other  concrete  furniture. 
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Latest  Advances  in  Inoffensive  Sewage 

Disposal 


By  Dr.  Rudolph  Heringt 


SEWAGE  disposal,  since  it  first  appeared  as  a  fac- 
tor in  city  sanitation,  has  in  many  cases  given 
but  scant  satisfaction  in  its  executed  works,  and 
occasionally  even  much  trouble,  until  within  the 
last  few  years  it  came  to  be  better  understood  than 
before.  Now,  it  is  not  only  possible  but  economically 
practicable  to  collect  the  sewage  at  its  sources,  and  to 
carry  it  to  outfalls  and  there  dispose  of  it,  so  that  no- . 
where  a  nuisance  results  and  all  danger  to  health  is 
reduced  to  a  minimum. 

It  is  the  purpose  of  this  paper  to  assemble  briefly 
the  principles  which  govern  the  subject  and  the  means 
by  which  the  above  results  may  be  accomplished.  The 
nuisance  subject  will  be  considered  first. 

Sewage  is  dirty  water  and  contains  roughly  one 
part  of  dead  organic  matter  and  one  part  of  mineral 
matter  to  between     one     thousand  and  five  thousand 
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parts  of  water.  It  is  only  the  organic  matter  which 
concerns  us  here.  Some  of  this  is  unstable,  breaks 
down  quickly  and  may  putrefy  within  a  day,  such  as 
certain  animal  and  vegetable  liquids,  and  some  is  stable 
and  decomposes  very  slowly,  such  as  hair,  wood  fiber, 
epidermis,  cartilage  and  the  like.  The  unstable  mat- 
ter alone  eventually  causes  all  the  nuisance  arising 
from  sewage.  It  has  but  a  slight  resistance  to  decom- 
position. It  first  absorbs  oxygen  with  avidity  to  form 
more  stable  compounds ;  these  have  no  offensive  odor 
of  themselves  nor  do  they  produce  gases  with  foul 
odors.  Then,  when  the  conditions  have  become  such 
that  oxygen  for  absorption  is  no  longer  available  in 
the  medium  holding  the  unstable  matter,  other  chem- 
ical processes  become  active,  producing  chiefly  hydro- 
gen compounds.  Among  the  latter  we  have  those 
which  produce  foul  smelling  gases  ana  others  which 
do  not. 

•  Presented  before  Section  D  of  the  American  Association  for  the  Ad- 
vancement of  Science  at  the  Philadelphia  Meeting,  December  30-31, 1914. 
t  ConHulting  Kngineer  and  Sanitary  Expert,  New  York  City. 


In  view  of  these  facts,  and  in  order  to  prevent  of- 
fensive consequences,  the  practical  engineer  is  obliged 
to  place  the  sewage  from  first  to  last  under  conditions 
that  permit  of  its  being  collected  and  carried  quickly 
and  completely  from  the  points  of  origin  to  those  of 
final  disposal,  and  delivered  at  the  latter  points  before 
the  available  oxygen  in  the  sewage  water  can  be  ex- 
hausted. He  is  also  obliged  to  provide  means  to  facili- 
tate decomposition  by  contact  with  oxygen,  so  far  as 
practicable,  and  in  its  absence  by  such  combinations 
of  hydrogen  as  will  produce  no  offensive  odors. 

All  of  the  processes  of  sewage  decomposition  are 
accomplished  chiefly  by  the  presence  of  certain  bac- 
teria which  in  their  activity  produce  gases,  some  of 
which  are  offensive  and  some  are  not.  We  are  here 
concerned  only  with  those  ways  and  means  which  will 
avoid  the  evolution  of  offensive  gases. 

Let  us  first  consider  the  works  for  collection  and 
delivery  of  the  sewage  with  respect  to  achieving  these 
desired  results. 

Our  wash  and  bath  rooms,  toilets,  kitchens,  laund- 
ries, etc.,  are  now  supplied  with  fixtures  in  such  a  man- 
ner that  oifensiveness  can  be  entirely  excluded.  This 
is  done  simply  by  giving  them  forms  and  surfaces  up- 
on which  the  dirty  water  can  flow  away  quickly,  no 
solid  particles  remain  on  the  surfaces  and  a  final  flu'sh- 
ing  with  clean  water  will  restore  the  receptacles  to 
their  condition  before  use. 

The  pipes  carrying  into  the  sewers  the  sewage  thus 
generated,  should  likewise  carry  it  away  quickly  and 
completely.  The  means  for  accomplishing  this  are 
first,  smooth  and  evenly  curved  and  jointed  pipes,  and 
secondly,  good  currents  of  air  circulation.  The  former 
prevents  catching,  retention  and  consequent  putrefac- 
tion of  solid  particles,  the  latter  tends  to  clean  up.  the 
exposed  surfaces  which  are  otherwise  usually  covered 
with  slimy  growths.  This  air  circulation  is  automati- 
cally established  by  providing  openings  to  the  sewer 
from  the  street  surfaces,  and  openings  to  the  house 
pipes  above  the  roofs  of  buildings. 

It  was  formerly  strongly  opposed,  particularly  in 
England,  to  have  street  sewer  air  pass  up  through  the 
house  pipes  to  the  roof.  It  was  feared  that  street  sewer 
air  might  enter  rooms  through  imperfect  pipes  or 
through  the  fixtures  if  their  traps  were  not  in  order. 
This  opposition  is  still  generally  maintained.  On  the 
European  Continent  and  in  many  American  cities,  the 
ventilation  of  street  sewers  through  house  pipes  has, 
however,  been  found  very  advantageous.  The  house 
pipes  are  kept  much  cleaner,  the  slimy  coating  is  large- 
ly removed  and  the  escaping  air  above  the  roofs  is  less 
odorous  than  when  the  house  pipes  are  trapped  at  the 
bottom  against  the  street  sewer.  A  careful  examina- 
tion made  in  this  country  proved  that  the  escaping  air 
from  house  pipes  contains  practically  no  disease  germs 
or  other  bacteria. 

After  the  house  sewage  enters  the  street  sewers  it 
should  be  kept  flowing  without  any  interruption.  This 
result  is  readily  gotten  if  the  sewers  are  designed  and 
built  with  reference  to  getting  it.  The  surfaces  again 
should  be  smooth.  Vitrified  clay  pipes,  used  for  small 
sewers  more  than  any  other  kind  in  this  country,  have 
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the  smoothest  surfaces.  Yet  the  inevitable  projections 
at  the  joints,  due  to  the  manufacture  of  the  pipes,  re- 
duce this  advantage  to  some  extent.  In  practice,  there- 
fore, the  pipes  are  laid  so  that  there  is  no  projection 
at  the  bottom,  u])on  which  the  sewage  flows  and  which 
would  retain  solid  matter,  but  that  all  of  the  projec- 
tions are  at  the  top.  Cement  pipes  can  be  made  al- 
most as  smooth  as  vitrified  pipe  and  have  no  projec- 
tion at  the  joints.  Concrete  sewers  have  the  same 
latter  characteristics.  Brick  sewers  furnish  the  rough- 
est surface,  even  if  the  joints  are  carefully  made  and 
the  bricks  are  of  the  best.  With  good  flushing  and 
l)rushing  down  at  i)ro])er  intervals  even  brick  sewers 
may  be  kept  in  a  condition  so  as  entirely  to  prevent 
offensive  odors  from  generating  therein. 

Sewer  Functions 

Other  important  elements  as  regards  odor  produc- 
tion are  the  junctions  of  several  sewers.  They  must 
always  be  made  so  that  the  sections  above  them  are 
gradually  and  not  suddenly  merged  into  the  sections 
below  them,  which  construction  prevents  eddies  and 
deposits  resulting  in  putrefaction  and  odors. 

Finally,  to  preserve  an  inoffensive  condition  in 
sewers  we  must  establish  within  them  a  systematic 
\  cntilation  and  flushing. 

Ventilation  is  generally  secured  by  the  natural  dif- 
ferences of  temperature  existing  in  various  parts  of  the 
sewer  system.  It  has  been  found  best  to  let  the  air 
circulation  take  care  of  itself,  b)'  providing  the  neces- 
sary openings,  ample  in  size,  for  the  air  to  enter  and 
others  for  it  to  escape.  It  happens  sometimes  on  cold 
days  that  the  air  circulation  is  in  the  opposite  direc- 
tion to  that  on  hot  days.  This  reversal  of  current  is 
not  (.)bjectionable  if  the  sewers  have  no  foul  deposits 
in  them  and  if  the  ventilation  has  at  all  times  been 
free  and  ample.  Artificial  ventilation  was  thought 
necessary  in  former  times  and  numerous  contrivances 
were  introduced.  Today,  after  long  experience,  it  is 
known  when  sewers  are  properly  designed  and  built, 
and  properly  cleaned  and  flushed,  that  natural  ventila- 
tion is  entirely  sufficient  and  satisfactory. 

Importance  of  Flushing 

Flushing  is  another  important  re(|uirement  for  the 
sewers  to  prevent  offensive  odors  in  them.  Above 
ground,  within  our  houses  and  on  our  bodies,  we  use 
ample  amounts  of  water  for  cleansing  purposes.  Be- 
low ground  in  sewers,  ample  flushing  is  ecpially  and 
even  more  necessary,  due  to  the  relatively  greater  con- 
centration of  unstable  decomposing  organic  matter. 
Unfortunately  in  our  country  the  finishing  of  sewers 
has  not  been  given  as  much  attention  as  is  desirable. 
In  almost  all  Furopean  countries,  both  small  and  large 
sewers  arc  flushed  frecpiently,  varying  from  several 
times  a  week  to  once  in  one  or  two  months.  The  re- 
sults of  this  frequent  flushing  are  very  satisfactory  and 
the  money  is  willingly  appropriated. 

In  our  country,  particularly  in  smaller  cities,  we 
have  extensively  introduced  automatic  flush  tanks  at 
the  heads  of  all  pipe  sewers.  While  these  tanks  keep 
the  upper  ends  of  the  sewers  clean  and  free  from  de- 
posit in  a  very  satisfactory  manner,  they  do  not  keep 
the  larger  sewers  lower  down  the  line  free  from  de- 
l)osits  and  odors.  In  this  respect  our  sewer  systems 
could  be  greatly  imi>rovi<l  .ind  the  odors  therefrom 
materially  diminished. 

When  collecting  scw-.r.-'  .iiv  wiy  long  and  the  dis- 
tance to  the  outfall  isgreat,  which  fact  i.s  generally  as- 
sociated with  flat  grades  and  slow  velocities,  we  have 
almost  always  some  putrefaction  and  oft'ensive  odors 


arising  near  the  lower  end.  During  the  long  run  the 
oxygen  has  become  exhausted  and  hydrogen  com- 
pounds, notably  sulphuretted  hydrogen,  are  developed 
The  obviation  of  this  condition  may  be  secured  by  em- 
phasizing several  remedies  above  mentioned.  For  in- 
stance, the  surface  of  the  sewer  should  be  made  es- 
pecially smooth,  means  might  be  employed  for  a  more 
thorough  flushing  than  would  otherwise  be  necessary 
and  the  grades  and  sewage  velocities  might  be  im- 
proved by  the  introduction  of  a  low  lift  or  booster 
pumping  plant. 

Still  another  expedient  might  be  practicable,  by 
replenishing  through  artificial  aeration,  the  dissolved 
air,  from  which  the  oxygen  has  been  exhausted  and 
putrefaction  has  been  initiated.  Experiments  have  been 
made  recently  both  in  England  and  in  America  to 
accomplish  this  purpose  and  have  resulted  in  more  or 
less  success.  Where  it  is  possible  to  force  air  into  a 
sewage  pumping  main,  under  a  pressure  of  at  least  one 
atmosphere,  good  results  have  been  obtained  with  the 
sewage  after  its  discharge  into  a  sewer.  Distributing 
air  into  the  sewage  within  the  flowing  section  and 
under  ordinary  pressures  seems  as  yet  to  have  given 
only  moderately  good  results. 

There  is  one  more  means  by  which  the  fouling  of 
sewage  on  a  long  run  can  be  reduced  and  incidentally 
also  the  expense  of  the  final  sewage  treatment.  When 
we  consider  that  but  very  little  of  the  organic  matter 
which  is  discharged  into  sewers  at  the  house,  is  dis- 
solved, and  that  about  one-half  of  it  is  dissolved  when 
the  sewage  reaches  the  outfall  of  an  average  city,  and 
also,  that  dissolved  matter  withdraws  oxygen  from  the 
water  more  quickly  than  the  solid  matter,  we  must 
conclude  that  a  removal  of  solid  matter  by  fine  screen- 
ing or  short  time  deposition  higher  up  the  sewer  be- 
fore much  is  dissolved,  would  be  of  benefit.  A  num- 
ber of  smaller  settling  tanks  near  the  beginning  of  the 
main  sewers  might,  for  instance,  not  only  prevent  foul 
odors  near  the  lower  districts,  but  prevent  also  the 
necessity  and  expense  of  works  for  oxidizing  the 
amount  of  dissolved  organic  matter  which  is  thus  elim- 
inated. 

We  have  now  reached  the  outfall  and  therewith 
the  point  of  sewage  disposal.  Greater  nuisances  have 
beeii  caused  by  improper  sewage  disposal,  than  in  the 
collecting  system,  and  yet  the  ways  of  avoiding  them 
do  not  differ  much  in  expense  or  attention. 

It  was  stated  at  the  outset  that  we  must  place  the 
sewage  under  conditions  so  that  its  decomposition  will 
be  facilitated  by  contact  with  oxygen,  and  in  the  ab- 
sence of  oxygen  by  such  combinations  of  hydrogen 
as  will  produce  no  ofTensive  odors. 

All  processes  of  sewage  treatment  and  disposal,  if 
they  are  to  be  satisfactory,  |)ermanent  and  economical, 
should  require  a  separation  from  each  other  of  the 
floating  matter,  of  the  settling  matter  and  of  the 
liquids. 

.\s  these  three  parts  of  the  sewage  are  materially 
different  substances,  one  being  solid  and  light,  one 
solid  and  heavy  and  one  liquid,  the  methods  of  econ- 
omical treatment  in  order  to  make  them  inoflfensivc 
will  also  be  different  in  nearly  all  cases  and  therefore 
a  separation  is  generally  to  be  recommended.  .\s  yet 
it  is  not  always  made,  and  at  some  places  it  may  not 
yet  be  of  stifficicnt  importance  to  justify  the  additional 
ex])enditurc.  The  drift  of  opinion  .however,  is  clearly 
in  the  direction  of  separation  and  we  should  endeavor 
to  design  our  works  accordingly. 

The  floating  matter  can  be  retained  with  little 
trouble  and  expense,  either  by  screens  or  as  seen  in 
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settling  tanks.  Being  often  offensive  the  best  disposi- 
tion is  usually  by  fire  or  by  burial.  Numerous  screen 
designs  are  now  in  use,  but  there  is  practically  no 
preference  so  far  as  the  prevention  of  odors  is  con- 
cerned. 

Treatment  of  Sludge 

The  settling  matter  which  forms  the  so-called 
sludge  is  that  part  of  the  sewage  which  has  always 
given  the  greatest  amount  of  trouble.  It  has  consti- 
tuted the  greatest  nuisance  and,  until  within  only  a  few 
years  ago,  has  successfully  defied  a  treatment  which 
would  allow  of  its  inoffensive  disposal. 

The  bulk  of  the  sludge  does  not  decompose  by  oxi- 
dation. Its  exposure  to  the  air  allows  but  a  thin  film 
to  oxidize  at  the  surface,  but  the  exposure  permits  it 
to  take  up  many  species  of  bacteria,  some  of  which 
cause  inoffensive  putrefaction.  Many  ways  and  means 
have  been  tried  for  the  last  fifty  years,  both  in  Eng- 
land and  Germany,  to  get  inoffensive  sludge  decom- 
position. A  solution  has  at  last  been  found  in  an  ex- 
pedient which  allows  the  sludge  to  decompose  under 
water  with  the  practical  exclusion  of  fresh  sewage  and 
air. 

The  first  step  towards  getting  this  result  was 
taken  by  Dr.  W.  O.  Travis,  of  Hampton,  England, 
who  devised  a  two-storey  tank,  the  upper  division 
seiving  as  a  settling  tank  with  a  slot  at  the  lower 
edge  of  an  inclined  bottom,  through  which  the  settl- 
ing suspended  matter  passed  into  the  lower  division 
to  accumulate  and  decompose.  The  in-  and  out-flows  of 
the  two  tanks  were  so  proportioned  that  from  three- 
fifths  to  four-fifths  of  the  sewage  passed  through  the 
upper  division  and  one-fifth  to  two-fifths  through  the 
lower  one.  So  far  as  an  inoffensive  sludge  decomposi- 
tion is  concerned,  this  Hampton  tank  is  not  a  success. 

The  same  two-storey  tank  was  later  built  in  the 
Emscher  district  of  Germany  by  Dr.  Ing.  K.  Imhoff, 
with  at  least  one  important  change.  No  sewage  what- 
ever was  allowed  to  pass  through  the  lower  tank,  caus- 
ing a  practical  prevention  of  any  part  of  the  sludge 
from  a  continuous  contact  with  fresh  sewage  and  air. 
Also  other  advantageous  changes  were  suggested. 

The  decomposition  of  the  sludge  takes  place  in 
the  lower  division  of  the  tank  in  the  absence  of  dis- 
solved oxygen  in  the  sludge,  but  the  novel  condition 
is  that  it  continues  in  the  absence  also  of  sulphur  bac- 
teria, producing  sulphuretted  hydrogen,  and  in  the  pre- 
sence of  bacteria  producing  substantially  only  methane 
and  carbon  dioxide  gases,  both  of  which  have  no  of- 
fensive odor.  The  conditions  in  the  tank  gradually 
become  adjusted  to  conditions  favoring  the  life  of  sub- 
stantially only  those  two  classes  of  bacteria  and  caus- 
ing practically  all  of  the  others  to  perish. 

The  Royal  Institute  for  Water  Hygiene  in  Berlin, 
through  Prof.  Dr.  K.  Thumm  and  Prof.  Dr.  C.  Reichlc, 
has  recently  issued  a  report  on  the  results  of  a  thor- 
ough investigation  on  this  new  method  of  inofYensive 
sludge  treatment,  from  which  substantially  the  fol- 
lowing conclusions  are  extracted : 

The  process  of  decomposition  of  sludge  is  found  to 
differ  sometimes  quite  materially  according  to  the 
chai  acter  of  the  sewage.  The  same  arrangements  and 
designs  will,  therefore,  not  suit  all  of  the  conditions 
nor  all  localities.  The  topographical  conditions  especi- 
ally as  to  available  areas  and  elevations  make  different 
designs  a  necessity  for  economical  reasons.  They  will 
determine  whether  the  sludge  decomposing  chamber 
should  be  located  below  (Emscher  tank)  or  beside  the 
settling  tank.    In  all  cases  a  sharp  distinction  must  be 


made  between  a  simple  settling  of  the  suspended  mat- 
ter and  the  decomposition  of  the  sludge. 

In  the  process  of  ripening,  the  sludge  of  the  Em- 
scher tank  has  a  grayish  color.  When  ripe  it  is  deep 
black,  has  a  peculiar  tar-like  though  not  disagreeable 
odor,  and  easily  allows  its  water  to  drain  away  in  a 
fairly  clear  colorless  condition  and  without  a  putrid 
odor.  The  sludge  reacts  alkaline.  When  left  too  long 
in  the  sludge  chamber  and  when  it  has  become  over- 
ripe, it  again  changes  to  a  grayish  color  and  has  an 
offensive  odor;  it  does  not  easily  drain  its  water  and 
has  a  distinct  acid  reaction.  In  order  to  decompose 
quickly  and  satisfactorily  sludge  should  not  be  acid. 
If  found  to  be  so,  it  is  generally  due  to  an  excessive 
vegetable  diet.  It  should  then  be  brought  into  inti- 
mate contact  with  a  sufficient  amount  of  slightly  acid- 
neutralizing  bodies,  among  which  the  most  common 
are  fresh  sewage  and  hard  water. 

The  Berlin  Experiment  Station  has  pointed  out  the 
great  desirability  of  having  a  proper  mixture  of  sludge 
and  sewage  in  order  to  secure  a  good  alkaline  sludge. 
It  is,  therefore,  advised  for  this  purpose  to  install  a 
mechanical  agitator  in  the  tank  to  be  used  daily  for 
effecting  a  thorough  mixture.  The  results  of  this  agi- 
tation were  always  found  to  be  good.  The  introduc- 
tion at  the  bottom  of  compressed  air  escaping  and 
rising  through  the  sludge  was  also  found  to  be  ef- 
fective though  less  so  than  mechanical  agitation. 

It  was  also  found  essential  to  withdraw  the  de- 
composed sludge  regularly,  frequently  and  in  small 
amounts.  If  not  so  withdrawn  and  at  the  proper  time, 
it  is  apt  to  become  acid  and  dead. 

It  sometimes  occurs  that  on  the  surface  of  the  tank 
there  is  an  undue  frothing  and  excessive  scum  forma- 
tion. After  due  consideration  and  experiment  it  was 
found  that  these  objectionable  conditions  could  be  re- 
moved by  draining  off  the  sewage  in  the  sludge  cham- 
ber and  refilling  the  same  with  clean  water  from  the 
municipal  supply,  especially  if  it  had  considerable  tem- 
porary hardness.  In  some  cases  a  good  sludge  can  be 
produced  only  by  the  addition  of  slight  quantities  of 
alkaline,  as  lime  or  soda,  into  the  sewage. 

The  Berlin  Experiment  Station  gave  a  careful 
study  to  the  scum  and  frothing  in  the  settling  tank  and 
in  the  chimneys  connected  with  the  sludge  chamber; 
other  important  conclusions  being  as  follows : 

It  is  not  advocated  as  a  permanent  measure  to  re- 
duce the  scum  cover  in  thickness  by  merely  an  occa- 
sional stirring  with  poles  or  by  breaking  it  up  with  a 
stream  of  water.  It  is  preferred  to  use  a  permanent 
mechanical  apparatus  or  agitator  which  not  only  stirs 
the  scum  but  brings  about  a  thorough  mixture  of  it 
with  the  sewage,  subsequently  allowing  the  necessary 
time  for  sedimentation.  Frothing  is  found  to  be  due 
mostly  to  large  amounts  of  gas  rising  to  the  surface 
from  the  sludge  chamber  and  carrying  up  finely  di- 
vided sludge  with  the  bubbles.  Agitation  usually  pre- 
vents this  trouble.  When  the  sludge  in  the  lower  cham- 
ber is  ripe,  the  scum  formation  in  the  upper  chamber 
is  light. 

When  there  is  great  activity  in  the  decomposition, 
sludge  particles  rise  through  the  slot  into  the  upper 
chamber  in  spite  of  the  usual  overlapping  of  one  side 
of  the  slot,  intended  to  prevent  such  rising.  Sufficient 
room  should  be  provided  for  accommodating  the  float- 
ing sludge  in  order  to  prevent  operating  difficulties. 

Studies  were  made  of  the  effects  of  the  relative  ad- 
vantages of  two  groups  of  tanks,  one  having  the  sludge 
chamber  below  and  the  other  beside  the  settling  cham- 
ber. 

The  first  group  has  the  great  advantage  of  an  auto- 
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matic  sludge  separation.  It  has  the  disadvantage  fre- 
quently of  increased  expense  due  to  the  greater  depth 
of  excavation.  This  greater  depth  has  in  itself  the 
advantage  of  placing  the  ga.ses  of  decomposition  in  the 
lower  tank  under  increased  pressure,  which  causes  the 
sludge  to  expand,  become  more  porous  and  more  readi- 
ly drained  when  it  is  withdrawn  and  discharged  on  the 
surface  of  the  ground.  Another  disadvantage  of  the 
first  group  is  the  necessity  of  giving  a  very  close  at- 
tention to  the  sludge  removal,  and  to  get  the  right 
l)roportion  of  capacity  between  the  upper  and  lower 
chambers.  Unless  the  proportion  of  sludge  to  the  sup- 
erimposed lieiuid  approximately  coi  responds  to  the 
character  of  the  sewage  and  sludge,  the  results  may  not 
be  satisfactory  in  finally  turning  out  economically  an 
inoffensive  sludge.  Expert  supervision  is  required, 
particularly  during  the  period  of  ripening. 

The  second  group  has  the  disadvantage  of  pump- 
ing or  of  conveying  the  sludge  from  the  settling  to  the 
sludge  decomposing  tank.  It  has  also  the  disadvant- 
age of  producing  less  easily  drainable  sludge,  due  to 
the  shallowness  of  the  tanks.  It  has  the  advantage  of 
a  complete  separation  of  the  two  tanks,  so  that  the 
sludge  decomposing  tank  can  never  through  irregular- 
ities have  a  detrimental  influence  on  the  settling  tank. 
Extensions  can  also  be  more  easily  made  to  the  tanks 
and  they  can  be  more  readily  inspected. 

The  separate  sludge  decomposing  tanks  can  be  built 
as  single  units  which  are  intermittently  filled  or  they 
can  be  built  as  a  series  of  tanks  continuously  operated. 

The  city  of  Baltimore  has  installed  separate  sludge 
decomposition  tanks  and  the  experience  there  gained 
will  be  valuable.  The  city  of  Brooklyn  is  conductmg 
some  experiments  on  a  similar  device  of  using  tanks 
beside  each  other  and  also  one  over  the  other.  The 
decomposed  sludge  is  found  to  be  equally  good  m  both 
cases.  The  preference  between  the  two  methods  may 
usually  be  decided  on  the  relative  economy  and  facili- 
ties for  construction  and  operation. 
Disposal  of  Liquids 

Considering  now  the  last  part  of  the  sewage  to  be 
disposed  of,  namely,  the  liquids,  we  find  that  the  com- 
uionest,  because  cheapest,  way  of  disposal  is  to  turn 
it  into  running  water.  This  process  is  called  the  dilu- 
tion method.  .       . 

There  has  been  much  popular  objection  to  such  a 
disposal,  partly  due  to  cases  that  have  caused  much 
offense  and  partly  due  to  sentiment.  Neither  reason  is 
valid  against  the  method  if  it  is  properly  applied. 

Most  of  the  objectionable  organic  waste  matter 
on  the  surface  of  the  earth,  is  by  nature  discharged 
into  and  purified  by  either  air  or  water.  Our  exhala- 
tion and  all  gaseous  waste  products  are  purihed  by  a 
Drcliminary  dilution  in  the  air.  All  the  ram  water  flow- 
iug  over  the  surface  of  the  earth,  the  accumulated 
wastes  of  animal  and  vegetable  life,  are  washed  into 
rivers  and  then  into  the  ocean.  Some  rivers  purify  such 
waste  matters  within  a  few  miles  of  flow.  Some  can- 
not purify  at  all  water  loaded  with  suspended  mineral 
matter.  As  soon,  however,  as  the  ocean  or  a  large 
lake  is  reached  all  objectionable  waters  are  completely 

^'""r'he  dilution  method  is  quite  efficient  for  sewage 
disposal  and  is  in  every  way  satisfactory,  provided  we 
recogni/.e  the  principles  on  which  it  can  be  earned 
out  There  is  a  certain  varying  amount  of  oxygen 
dissolved  in  all  running  fresh  and  salt  water,  which  is 
taken  up  from  the  overlying  atmosphere  in  accordance 
with  well  established  physical  laws.  On  the  other 
hand   there  is  a  certain  varying  amount  of  oxygen  re- 


quired by  the  different  parts  of  the  organic  matter  of 
sewage  which  is  necessary  to  oxidize  it.  Therefore, 
generally  speaking,  we.  have  the  question  as  to  how 
much  of  this  oxidizable  organic  matter  can  be  decom- 
posed by  the  available  dissolved  'oxygen  in  the  water. 

A  large  number  of  chemical,  biological  and  physical 
examinations  have  been  made  to  determine  the  ele- 
ments of  this  problem.  A  large  number  also  of  actual 
cases  of  sewage  disposal  by  dilution  for  American  and 
Europena  cities,  have  given  practical  demonstrations 
of  the  advantages  and  limits  of  this  method  of  dis- 
posal. The  conclusions  which  may  now  be  drawn 
from  all  the  evidence  are  quite  satisfactory. 

In  order  to  discharge  sewage  safely  into  running 
water  so  as  not  to  create  nuisance,  we  should  first  de- 
prive it  so  far  as  practicable  of  all  floating  matter 
which  would  deface  the  surface  of  the  stream,  and  of 
all  heavier  matter  which  would  settle  and  deposit  on 
the  bed  of  the  stream.  The  remaining  liquids  should 
be  discharged  so  far  below  the  surface  as  practicable 
and  dispersed  into  and  distributed  through  a  body  of 
flowing  water  which  is  great  enough  to  contain  the 
necessary  oxygen  required  to  oxidize  the  organic  mat- 
ter coming  in  contact  with  it.  A  sufficient  dilution 
causes  an  immediate  cessation  of  all  nuisance,  if  one 
existed,  and  prevents  its  occurrence,  if  the  above 
simple  conditions  are  maintained.  By  following  such 
a  practice  no  offense  to  sight  or  smell  can  ever  arise. 

Another  method  of  oxidizing  the  liquid  sewage  is 
to  expose  it  in  such  a  way  that  atmospheric  oxygen 
will  cause  the  oxidation  of  the  dissolved  organic  mat- 
ter. This  is  done  by  the  well-known  methods  of  so- 
called  filtration. 

The  liquids  are  made  to  pass  through  a  bed  of  sand 
or  broken  stone,  so  that  the  surfaces  of  the  grains  be- 
come wetted  by  the  percolating  sewage.  The  surfaces 
in  a  ripe  filter  are  covered  with  a  gelatinous  film,  sup- 
porting myriads  of  bacteria  which  decompose  the  dis- 
solved organic  matter  contained  in  the  liquid  percolat- 
ing over  the  film.  The  decomposition  takes  place  in 
the  presence  at  the  film  of  a  sufficient  quantity  of  oxy- 
gen containing  air  and  of  a  suitable  temperature  for 
the  best  bacterial  activity.  There  is  a  definite  rela- 
tion between  these  factors,  and  it  will  be  possible, 
eventuall)',  to  so  arrange  them  that  the  greatest  bac- 
terial activity  can  be  determined  at  the  least  cost  for 
each  given  case.  This  branch  of  the  science  of  sewage 
purification  yet  needs  some  further  development  to 
determine  in  all  cases  the  best  proportions. 

If  sand  is  used,  the  liquids  may  be  turned  upon  the 
to[)  of  the  filter  bed,  from  which  they  will  percolate 
and  wet  the  surfaces  of  all  the  grains  and  issue  in  an 
oxidized  condition  at  the  bottom  drains.  If  broken 
stone  is  used  the  liquids  must  be  sprinkled  over  the 
surface  of  the  beds,  or  left  in  contact  with  the  entire 
body  for  a  sufficiently  long  time,  generally  by  re- 
peated applications,  to  get  the  same  effect. 

The  recent  advances  made  in  oxidizing  liquid  sew- 
age have  not  been  great.  A  large  field  is  still  open  for 
investigation,  in  order  to  obtain  the  greatest  possible 
efficiency  with  the  least  cost  under  the  usually  variable 
conditions  of  practice. 

Removing  Menaces  to  Health 

Having  now,  as  regards  sewage  disposal,  covered 
the  subject  of  nuisance,  it  remains,  in  closing,  to  men- 
tion the  removal  of  dangers  to  health  relating  to  such 
disposals.  These  dangers  lie  in  the  transportation  to 
other  points  of  pathogenic  bacteria  contained  in  the 
fresh  sewage  from  sick  persons  and  in  the  subsequent 
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possibility  of  their  once  more  getting  into  the  bodies 
of  human  beings  and  higher  animals. 

Bacteria  not  only  adhere  to  particles  of  solid  mat- 
ter but  remain  in  any  liquid  carrying  them.  It  is  pos- 
sible that  solid  particles  of  sewage  may  be  stranded 
in  sewers,  be  held  back  and  finally  be  blown  away  by 
an  air  current,  enter  the  atmosphere  and  thus,  by  con- 
tact, cause  a  new  infection.  It  is  also  possible  that 
liquids  may  splash  and  throw  bacteria  into  the  air.  In 
both  cases  the  danger  of  transmitting  disease  is  ex- 
tremely small,  if  the  sewers  have  smooth  interior  sur- 
faces, no  opportunities  for  eddies  to  form,  and  good 
grades  to  cause  a  rapid  velocity  from  the  sewage  re- 
ceptacles to  the  outfall,  conditions  which  have  been  ad- 
vocated for  many  years. 

If  the  sewage  is  discharged  into  a  sufficiently  large 
diluting  current  of  water,  the  pathogenic  bacteria  are 


gradually  starved  and  perish.  If  the  sewage  is  treated 
on  land,  there  is  some  slight  risk  of  transfer  by  violent 
winds.  Generally  the  bacteria  are  either  retained  in 
and  carried  away  by  effluent  water  or  are  held  back 
on  the  grains  of  the  filtel-.  In  the  latter  case  they  event- 
ually perish  by  exposure  in  the  unfavorable  environ- 
ment, and  in  the  former  they  can  be  at  once  destroyed 
by  an  inexpensive  chlorin  treatment  such  as  is  now 
for  the  same  purpose  given  to  most  of  our  surface 
water  supplies. 

From  what  has  been  said  above  I  believe  that  we 
have  at  last  reached  a  stage  of  development  in  this 
branch  of  sanitary  engineering  which  enables  us  effici- 
ently and  economically  to  collect  sewage  at  its  sources, 
carry  it  to  the  outfalls  and  there  dispose  of  it  either 
in  water  or  on  land  without  causing  ofifense  at  any 
point  along  its  course,  and  with  all  danger  to  health 
reduced  to  a  minimum. 


Excavating   and   Backfilling   Sewer  Trenches 

by  Machine 

Detailed  Costs  and  Explanation  of  Method  Used  in  Narrow  Lanes 
and  Business  Streets  in  Vancouver,  B.  C. 


NECESSITY  for  employing  some  advanced 
method  of  laying  sewers  in  Vancouver,  B.C., 
was  first  recognized  several  years  ago  when 
work  in  narrow  lanes  and  busy  streets  was 
seriously  hampered  by  lack  of  room  for  spoil  banks. 
After  considering  several  methods,  a  trenching  mach- 
ine was  purchased,  which  has,  after  some  slight 
changes  to  adapt  it  to  conditions,  been  in  continuous 
service  for  about  three  years.  Although  this  machine 
is  not  considered  economical  for  shallow  trenches  or 
for  work  in  sparsely  settled  districts,  the  city  has  had 
suflicient  sewer  construction  under  way  to  keep  the 
machine  employed  continually  on  work  where  the  con- 
ditions were  favorable  to  the  best  results. 

Operation  of  the  Machine 
The  machine  is  designed  to  be  set  up  over  a  340- 
ft.  length  of  trench,  from  which  excavated  material  is 
loaded  directly  into  buckets,  which  elevate  it,  run  back 
along  the  trench  and  dump  it  as  backfill  over  pipe  al- 
ready in  place.  It  is  obvious  that  the  pipe  must  be 
laid  at  the  same  rate  as  the  excavation  advances.  The 
buckets  are  operated  by  cables  running  through  car- 
riers on  an  overhead  rail,  which  is  supported  over  the 
centre  line  of  the  trench  and  12  ft.  above  the  surface 
of  the  ground  by  nineteen  wooden  trestles.  Each 
trestle  is  mounted  on  two  wheels,  one  on  either  side 
of  the  trench,  which  rest  on  the  rails  of  an  8-ft.  gauge 
track.  This  track  carries  the  engine  as  well  as  the  en- 
tire 340-ft.  length  of  frame-work,  thus  greatly  facilitat- 
ing moving  ahead  as  work  advances. 

Excavation  is  carried  on  simultaneously  in  two  48- 
ft.  lengths  of  the  trench,  a  gang  of  six  men  working  in 
each.  The  machine  is  equipped  for  handling  six  1/5- 
cu.  yd.  buckets  at  a  time,  so  that  by  keeping  eighteen 
buckets  on  the  job  a  set  of  empties  is  always  left  in 
the  trench  when  full  ones  are  removed,  and  the  work- 
men need  never  wait  while  buckets  are  being  dumped. 
Under  this  plan  each  man  has  an  8-ft.  length  of  trench 
to  work  in,  and  fills  his  bucket  independently  of  others. 
When  loaded  buckets  are  hoisted  to  the  limiting  posi- 
tion  they   are   automatically    locked    to   the    carriers, 


which  are  then  drawn  along  the  overhead  rail  to  the 
point  where  the  fill  is  being  made.  Here  the  buckets 
are  dumped  separately  by  a  lockman,  who  moves  along 
the  bucket  line  on  a  plank  walk  supported  by  the 
trestles.  This  lockman  signals  the  engineer  for  each 
move,  and  is  the  only  man  required  on  the  bucket  line, 
the  empty  buckets  being  taken  from  the  cables  and 
full  ones  substituted  by  the  workmen  in  the  trench 
bottom.  The  work  of  taking  down  the  machine,  mov- 
ing to  another  job  and  setting  up  again  ordinarily  re- 
quires three  to  four  days'  time  with  a  crew  of  ten  men. 
Thus  with  a  haul  of,  say,  1  mile,  the  total  cost  of  re- 
moving from  one  setup  to  another  is  about  $170. 

Canvas  Troughs 

When  small  trunk  or  lateral  sewers  were  uncovered 
for  any  considerable  length  in  excavating  the  trench 
temporary  provision  was  formerly  made  by  carrying 
the  ffow  during  construction  in  open  wooden  troughs 
fixed  to  the  side  of  the  trench.  It  was  found,  how- 
ever, that,  besides  being  expensive  to  handle  and  move, 
these  flumes  interfered  with  the  work  and  caused  fre- 
quent trouble  which  could  be  entirely  eliminated  by 
the  use  of  closed  canvas  troughs.  The  latter  were 
made  by  simply  affixing  eyelets  to  opposite  edges  of 
a  strip  of  heavy  canvas  of  any  desired  width  up  to  3 
ft.  Eyelets  on  both  edges  of  the  strip  are  then  hung 
on  the  same  set  of  spikes  driven  into  the  timbering 
on  the  side  of  the  trench  and  placed,  roughly,  on  a  fair- 
ly steep  grade.  This  type  of  trough  is  often  strung 
for  the  full  340-ft.  length  of  the  trench,  and  the  laterals 
encountered  are  connected  to  it  by  short  lengths  of 
similar  tubing. 

Timbering  Methods 

A  considerable  quantity  of  timbering  is  taken  from 
job  to  job  with  the  machine,  breakage  being  replaced 
as  required.  It  has  been  found,  however,  that  with  the 
system  now  in  use  the  breakage  is  almost  negligible. 
For  all  classes  of,  soft  material  Ij/a  x  10-in.  sheeting  is 
used  in  4-ft.  lengths,  and  it  has  been  found  that  this 
works  to  much  better  advantage  than  the  longer  sheet- 
ing, which  would  require  driving.     When  the  trench 
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has  reached  a  depth  slightly  over  4  ft.  digging  is  stop- 
ped while  the  timbering  is  placed. 

The  diggers  all  help  in  placing  the  timbering,  at 
least  until  the  stringers  are  braced  in  by  jacks,  after 
which  excavation  is  resumed,  while  the  man  detailed 
to  look  after  the  timbering  sets  the  struts  and  lines 
up  the  timbers  generally.  This  man  spends  all  his 
time  attending  the  timbering — carries  it  forward  as 
fast  as  it  is  removed  from  the  backfill  and  lays  it  along 
the  trench  where  it  will  be  needed  in  new  excavation. 
Thus,  when  a  new  set  of  timbering  is  required,  all  ma- 
terial is  ready  to  be  passed  down  by  the  timberman, 
and  as  the  workmen  do  not  have  to  leave  the  trench, 
the  entire  operation  of  placing  timbering  in  a  48-ft. 
section  4  ft.  deep  delays  the  work  only  about  twenty 
minutes.  One  3  x  12-in.  stringer  is  placed  midway  of 
each  sheeting  set,  and  opposite  stringers  are  braced 
by  4  X  4-in.  struts,  spaced  on  8-ft.  centers.  When  near- 
ing  the  depth  at  which  sheeting  will  no  longer  be  re- 
quired the  sheeting  is  changed  from  1^-in.  to  1-in. 
material,  which  still  further  reduces  initial  cost  and 
cost  of  handling. 

Exclusive  of  supervision,  seventeen  men  operate 
the  machine.  These  include  twelve  pick-and-  shovel 
men  filling  buckets  in  the  trench,  one  lockman,  one  en- 
gineer, one  timberman;  one  toolman  and  a  straw  boss. 
Only  half  of  the  superintendent's  time  is  charged 
against  the  machine,  as  he  ordinarily  looks  after  two 
jobs.  In  addition  to  the  machine  crew,  a  gang  of  four 
men  is  used  in  laying  sewer  pipe.  Whenever  the  pipe 
crew  gets  behind  with  its  work  some  of  the  diggers 
are  set  to  helping  with  the  pipe  or  concrete ;  and,  vice 
versa,  when  the  pipe  crew  has  extra  time  it  is  used  in 
the  trench  ahead.  Thus  it  is  possible  to  equalize  any 
deficiency  in  forces  or  to  compensate  for  unforseen 
difiiculties  in  either  branch  of  the  work,  a  flexibility 
which  is  considered  a  great  aid  to  cfllciency. 

In  order  to  give  a  fair  idea  of  actual  capacity  of  the 
machine  and  the  cost  of  operation,  a  typical  case  has 
been  selected  in  which  about  7,700  cu.  yd.  were  hand- 
led in  a  2,700-ft.  trench  excavated  for  a  2-ft.  trunk 
sewer.  This  work  was  done  in  Granville  Lane,  Van- 
couver, which  has  a  width  of  20  ft.  A  start  was  made 
on  the  lower  end  of  the  trench,  hand  labor  being  used 
until  a  depth  of  about  8  ft.  had  been  attained.  The 
machine  was  then  put  in  service  and  used  until  the  job 
was  finished.  The  maximum  depth  of  the  trench  was 
about  26  ft.  The  trench  has  a  top  width  of  4  ft.,  which 
was  maintained  until  a  depth  of  12  ft.  6  in.  was  reached, 
below  which  no  timbering  was  used,  and  the  width 
gradually  decreased  to  3  ft.  at  the  bottom.  The  vvork 
was  begun  in  the  fall  of  1913  and  continued  without 
interruption,  using  one  eight-hour  shift.  The  average 
volume  of  excavation  handled  in  eight  hours  was  43 
cu.  yd.  A  careful  distribution  of  the  costs  on  this 
work  gives  the  results  shown  in  the  table. 

Costs  of  Excavation  on  Granville  Lane 

Cost  per 
cu.  yd. 

Labor   (including  superintendent  and  watchman) $1.63 

Hauling  machine  to  the  job   (total  $88) 0115 

Erecting  and  taking  down  machine   (total,   $'Jfi)      .  .       .0125 

Upkeep  of  plant 0*88 

Running   expenses 118* 

$1.81 

Depreciation   of   plant    004 

Interest  on  cost  of  machine  at  5  per  cent 08 

Total »l-86 


The  last  two  items  in  the  table  are  values  assumed 
for  the  city  of  Vancouver,  and  might  be  quite  different 
under  other  circumstances.  The  life  of  the  machine 
was  assumed  at  ten  years,  it  being  assumed  that  in 
city  service  it  would  last  much  longer  than  in  ordin- 
ary contracting  service,  and  5  per  cent,  is  the  rate  at 
which  the  city  secures  money  for  such  purchases.  It 
should  be  noted  that  only  one  haulage  charge  is  made 
in  these  figures.  This  is  because  the  machine  is  kept 
busy  continually  by  being  moved  from  one  job  direct 
to  another.  In  contractors'  service,  if  the  machine 
were  returned  to  the  storage  yard  after  each  job,  the 
haulage  item  would  be  doubled.  The  labor  item,  which 
is  so  large  a  proportion  of  the  total,  is  based  on  the  fol- 
lowing unit  labor  costs  per  hour  for  an  eight-hour  day : 
I'ick-and-shovel  men,  40  cents ;  timberman,  42^  cents ; 
lockman,  42^  cents;  steam  engineer,  53'/i  cents;  tool- 
man,  37y2  cents;  straw  boss,  42^/2  cents,  and  one- 
half  superintendent's  time,  62^  cents.  "Upkeep  of 
])lant"  includes  ordinary  wear  and  tear,  as  well  as 
minor  breakage,  while  "running  expenses"  includes 
coal,  oil,  water,  timber,  tool  sharpening,  etc.  Two 
items  which  might  have  to  be  included  under  other 
circumstances  are  em()loyer's  liability  insurance  and 
excess  spoil  haulage — the  latter  in  cases  where  exca- 
vation and  fill  could  not  be  figured  to  balance. 

The  question,  of  minimum  trench  depth  at  which 
the  machine  would  be  efficient  has  been  worked  out 
for  Vancouver  labor  price  as  about  8  ft.  for  the  usual 
case.  However,  if  the  job  was  comparatively  short 
and  the  haul  very  long,  a  depth  as  great  as  12  or  14  ft. 
might  be  the  minimum.  A  feature  that  tends  to  make 
pick-and-shovel  men  efficient,  or  .at  least  keep  them 
all  up  to  a  uniform  standard,  is  the  fact  that  no  one 
can  do  less  than  the  others  without  having  this  known, 
since  all  six  buckets  come  up  at  once ;  when  one  man 
is  slower  than  the  others  he  will  still  be  working 
while  the  remainder  of  the  crew  wait.  It  is  to  be  noted 
that  in  practice  this  generally  works  out  so  that  after 
the  first  few  days  on  a  job  there  is  remarkable  uniform- 
ity in  the  time  the  men  require  for  filling  buckets. 

The  machine  used  in  Vancouver  was  purchased 
early  in  1911  for  $5,000,  duty  paid,  and  was  made  by 
the  Carson  Trench  Machine  Company,  of  Boston, 
Muss.  F.  L.  Eellowes  is  city  engineer  of  \ancouver, 
and  all  sewer  work  is  done  under  the  supervision  of 
A.  G.  Dalzell,  assistant  city  engineer. — Engineering 
Record. 


Sewer  Tunnel  Construction 

A  sanitary  sewer  district  of  13^  miles  of  main 
sewer  consisting  of  8,  10,  12,  15  and  16-inch 
pipe  and  4j'i  miles  of  6-inch  lateral  connec- 
tions built  by  Chas.  E.  VanWromer,  of 
Springfield,  111.,  contractor,  has  been  completed  and 
accepted  by  the  Board  of  Local  Improvements  of 
Alton,  III.,  and  is  now  in  successful  operation.  £)etails 
of  construction,  which  may  be  found  interesting  in 
their  application  to  Canadian  municipal  work  are  con- 
tributed to  Municipal  Engineering  by  Mr.  J.  E. 
Schwab,  City  Engineer  of  Alton. 

In  the  construction  of  the  system  it  was  necessary 
to  construct  an  outlet  sewer  two  miles  in  length  to  the 
Mississippi  River  about,  1,000  feet  of  which  is  in  tun- 
nel through  a  hill  39  feet  high,  in  which  12-in.  cast 
iron  pipe  was  laid  at  proper  grade.  The  contractor 
in  the  construction  of  this  tunnel  deemed  it  a  small 
job  in  itself  and  thought  it  not  advisable  to  provide 
an  expensive  equipment  for  the  construction  of  same. 
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Such  difficulties  as  arose  during  the  construction  had 
to  be  met  with  a  rough  equipment  on  hand. 

The  stakes  were  set  every  50  feet  on  the  centre  Hne 
and  every  200  feet  shafts  were  sunk  to  the  proper 
grade.  These  shafts  were  made  4  by  8  feet  and  prop- 
erly braced  with  oak  timbers.  The  8-foot  side  was 
parallel  to  the  centre  line  of  the  sewer.  At  each  side 
of  the  shafts  plumb-bobs  were  dropped  and  used  to 
line  up  the  tunnel  driving. 

Two  shafts  were  worked  at  a  time.  Over  each 
shaft  was  placed  a  swinging  boom  from  which  a  wood- 
en bucket  was  lowered  and  raised  in  the  shaft  with 
wire  rope.  Midway  between  the  shafts  an  ordinary 
double-drum  hoisting  engine  was  placed.  The  wire 
rope  from  the  buckets  wound  on  these  drums  so  that 
when  one  bucket  was  up  the  other  bucket  was  down 
in  the  shaft.  At  the  bottom  of  the  shafts  the  heading 
was  driven  in  both  sides  at  the  same  time.  The  tun- 
nel was  made  6  feet  high  and  3  feet  wide.  The  sides 
and  top  were  sheated  with  S-inch  oak  planking  as  the 
tunnel  was  driven.  One  man  was  at  the  heading,  one 
man  loaded  the  wheelbarrow  and  wheeled  the  muck 
to  the  shaft,  where  it  was  dumped  into  the  buckets 
and  raised  to  the  surface  and  dumped.  When  a  tun- 
nel had  been  driven  half  way  to  the  next  shaft,  work 
from  that  end  stopped,  and  the  men  went  ahead  to  the 
next  shaft.  The  heading  men  usually  met  very  close 
to  the  centre. 

One  difficulty  experienced,  was  lack  of  ventilation. 
It  was  impossible  to  keep  a  light  burning  in  the  tun- 
nel so  that  men  could  see  or  breathe  after  they  had 
gone  a  few  feet  from  the  shaft.  To  overcome  this  an 
ordinary  blower  fan  was  secured  and  a  Ij^-h.p.  gaso- 
line engine  was  used  to  operate  same.  From  the  dis- 
charge end  over  the  blower  fan  a  3-inch  galvanized 
iron  down-spouting  was  connected  by  means  of  tees, 
elbows  and  straight  pipe  down  into  the  two  shafts 
and  thence  each  way  into  the  headings.  This  fan  fur- 
nished sufficient  air  so  that  all  four  headings  could  be 
worked  continuously. 

The  booms  above  the  shafts  were  also  used  for 
lowering  the  12-inch  cast-iron  pipe.  The  pipes  were 
lowered  at  the  lower  shaft  and  pulled  ahead  by  cable 
tied  to  hoisting  engine.  When  all  the  pipe  had  been 
lowered  to  extend  from  one  shaft  to  the  other  and 
pipes  were  lined  up  and  set  to  proper  grade,  spigot 
ends  were  driven  home  into  the  bell  ends  and  yarned 
and  calked  with  lead.  The  entire  equipment  was  then 
moved  to  the  next  shaft,  and  the  same  process  as  above 
described  was  gone  through. 

The  entire  1,000  feet  was  driven  in  this  way.  Three 
shifts  were  steadily  employed,  each  working  8  hours. 
The  total  cost  of  the  improvement  was  $97,000. 

The  tunnel  was  driven  and  pipe  laid  in  eight  weeks. 
The  work  was  carried  on  under  the  supervision  of  the 
writer  as  city  engineer. 


A  recent  investigation  by  the  New  York  State  Col- 
lege of  Forestry  in  co-operation  with  the  United  States 
Forest  Service  of  the  wood-using  industries  of  the 
state  has  decided  the  fact  that  enormous  quantities 
of  larger  sizes  of  lumber  are  now  being  manufactured 
into  small  articles,  when  they  might  profitably  be  made 
from  s'abs  and  other  material  formerly  wasted.  Wood 
is  becoming  of  such  value  and  the  forests  are  being  so 
rapidly  depleted  that  new  uses  must  be  found  for  these 
materials.  For  instance,  sawdust  is  now  becoming 
of  sufficient  value  to  ship  it  to  points  where  it  can  be 
used  for  ice  packing,  stable  bedding,  stuffing  for  up- 
holstery, packing  glassware  and  for  the  shipment  of 


metals  and  crockery.     In  Europe  sawdust     is     com- 
pressed into  briquettes  and  sold  for  fuel. 

"Le  Genie  Civil,"  one  of  the  leading  French  techni- 
cal papers,  announces  that  so  many  members  of  its 
staff  are  at  the  front  that  it  will  be  necessary  to  issue 
the  paper  bi-monthly  instead  of  weekly  as  heretofore. 

Remedying  and  Preventing  the  Dusting  of 
Concrete  Floors 

WHY  is  it  that  in  two  concrete  buildings  ap- 
parently constructed  under  identical  condi- 
tions, built  by  contractors  of  equal  intelli- 
gence and  integrity,  from  concrete  composed 
of  similar  aggregates  and  the  same  brand  of  Portland 
cement,  the  floors  in  one  will  turn  hard,  firm  and  re- 
sistant to  abrasion,  while  in  the  other  ordinary  usage 
will  result  in  dusting  sufficient  to  make  necessary 
some  remedial  measures? 

The  fact  that  numerous  dustless  concrete  floors 
have  been  laid  seems  to  indicate  that  the  trouble  must 
lie  in  the  selection,  proportioning,  mixing,  placing  or 
finishing  of  the  material.  The  procedure  and  propor- 
tions described  below  have  given  excellent  results, 
though  undoubtedly  different  mixes  have  also  been 
used  with  satisfaction. 

Special  precautions  should  be  taken  to  insure  first- 
class  work.  A  rich  mixture  is  desirable,  say,  a  1:1:1 
mix,  in  which  the  aggregate  consists  of  granite,  or 
other  hard  stone,  screenings  graded  from  ^  in.  in  size 
down  to  the  finest,  and  crushed  stone  of  equal  quality 
passing  a  J^-in.  ring  and  retained  on  a  screen  having 
^-in.  mesh.  All  trowelling  and  finishing  of  the  floor 
surface  should  be  completed  within  254  hours  from 
the  time  the  materials  leave  the  mixer.  This  necessi- 
tates mixing  the  material  for  the  wearing  course  to 
such  consistency  that  the  mortar  has  to  be  scraped 
from  the  wheelbarrows  and  will  hardly  flatten  out 
when  dumped  upon  the  floor,  yet  wet  enough  so  that 
it  can  be  "struck  off"  with  little  difficulty  when  spread 
out  with  shovels.  The  floor  usually  is  in  a  condition 
to  be  trowelled  for  the  last  time  within  an  hour  and  a 
half  or  two  hours  after  the  wearing  course  has  been 
mixed.  When  sufficiently  hardened  to  prevent  pitting 
the  floor  should  be  sprinkled  with  water  until  2  in.  of 
sawdust  can  be  thrown  on  the  surface  without  in- 
jury. The  sawdust  should  be  thoroughly  wet  down 
and  kept  moist  by  sprinkling  for  a  period  of  two  weeks. 

Numerous  experiments  in  curing  concrete  have 
demonstrated  conclusively  the  superior  quality  of 
specimens  which  are  properly  cured  by  being  kept 
moist  for  a  period  of  two  weeks  or  more.  Wetting  is 
quite. common  with  other  types  of  concrete  work  and 
can  be  relied  upon  to  give  as  satisfactory  results  with 
floors. 

There  are  so-called  hardeners  on  the  market  in- 
tended to  be  used  with  the  finishing  coat.  In  using 
these  preparations  careful  supervision  of  the  work 
from  the  time  the  concrete  is  mixed  to  the  time  that 
traffic  is  allowed  on  the  floor  is  made  a  prime  requisite 
for  success.  In  all  probability  if  the  same  care  and 
attention  are  given  to  the  workmanship  and  curing  of 
floors  in  which  no  integral  preparation  is  used,  an  ex- 
cellent surface  will  result. — Engineering  Record. 


Looking  to  the  extension  of  Canadian  trade,  it  is 
interesting  to  report  that  the  Boards  of  Trade  of  Vic 
toria  and  Vancouver  are  co-operating  in  an  endeavor  to 
secure  the  appointment  of  a  Commissioner  for  South 
America  to  represent  British  Columbia  in  that  country. 
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Steel  Structural    Engineering— Some  Phases 
of  Its  Past,  Present  and  Future 

(Conclusion) 

ERECTION  standards  have  been  greatly  raised 
thr(Hiph  the  previously  mentioned  improved 
sho])  processes,  the  use  of  electric  power 
in  the  conduct  and  control  of  field  oper- 
ations, the  development  of  modern  tools,  especial- 
ly the  pneumatic  hammer,  and  the  use  of  tapered 
rivets  to  ensure  efficient  upsetting.  It  has  been 
demonstrated  that  134-iii-  *i^'l'l  rivets  in  the  Hell 
Gate  Arch,  with  a  9^^8-10.  sri]),  and  the  Ij^-in.  rivets 
of  nearly  the  same  length  in  the  Quebec  Bridge,  can 
thus  be  easily  driven  to  fit  for  their  entire  length. 

The  scale  which  modern  erection  operations  have 
attained  may  perhaps  be  set  forth  most  impressively 
by  the  statement  that  the  steel  falseworks  of  the  Que- 
bec Bridge  weigh  3,000  tons  and  that  the  two  225-ft.- 
high  steel  travellers  weigh  nearly  1,000  tons  each,  not 
to  mention  the  material  used  in  the  90-ton  girder  crane 
and  the  495-ft.  runways  in  the  field  storage  yard. 

Notable  Bridges  Under  Construction  and  Projected 
The  fabrication  of  this  bridge  in  the  mammoth 
shop  built  primarily  for  tiiat  purpose  is  progressing 
rapidly.  Of  the  total  weight  of  steel — f)5,000  tons— 
about  one-third  has  been  fabricated  and  about  10,000 
tons  erected,  one  of  the  anchor  arms  being  nearly  com- 
pleted. A  world  record  was  established  about  a  month 
ago  with  the  erection  of  410  tons  of  steel  in  a  single 
working  day,  including  the  driving  of  16  large  pins. 
No  better  evidence  than  this  marvellous  record  could 
be  adduced  of  the  extreme  care  that  had  previously 
been  bestowed  upon  every  detail. 

To  engineers,  the  circumstances  that  the  Quebec 
Bridge,  with  its  channel  span  of  1,800  ft.  between  pier 
centres,  will  hs  the  largest  bridge  in  the  world,  is 
wholly  secondary  in  interest  to  the  many  striking  in- 
novations ill  design,  fabrication  and  erection  to  which 
it  has  given  rise.  Space  precludes  more  than  brief 
reference  to  a  few  of  its  principal  features.  First  in 
importance  is  the  straight-cord,  K-truss  design,  in- 
volving a  type  of  truss  heretofore  practically  unknown 
in  this  country.  Its  advantages  for  long-span  bridges 
have  become  so  evident  that  their  possible  disregard 
by  future  designers  under  similar  conditions  will  have 
to  be  professionally  justified  on  more  substantial 
ground  than  the  mere  striving  for  seeming  originality. 
The  K-truss  is  statically  determinate,  comparatively 
free  from  secondary  stresses,  adinirAbly  adapted  to 
erection,  and  ensures  the  distribution  of  the  shear  in 
each  panel  between  two  principal  web  members,  with 
obvious  incidental  advantages  in  other  directions.  To 
engineers  the  conception  of  this  truss  should  be  as 
welcome  as  it  was  unexpected.     Its  striking  original- 


ity is  deserving  of  the  most  generous  professional 
recognition. 

Among  the  details  of  this  bridge  perhaps  the  most 
noteworthy  features  are  the  admirable  design  of  the 
truss  members,  the  use  of  separate  pins  for  individual 
members,  the  omission  of  the  upper  lateral  system,  the 
cradling,  in  lattice  box-trusses,  of  the  long  top-chord 
eye-bars, — not  only  for  their  own  support  and  for 
the  lateral  transmission  of  panel  wind  loading,  but  in- 
cidentally and  in  no  unimportant  degree  for  apiicar- 
ance, — the  suspension  of  the  transverse  floorbeams  in 
the  central  plane  of  the  main  trusses  (which  arc  in  a 
certain  sense  double  trusses),  the  use  of  pin  bush- 
ings for  greater  flexibility  at  certain  joints,  the  adop- 
tion of  100  per  cent,  chord  splices  throughout,  and  of 
special  trusses  for  the  transmission  of  tractive  forces. 

In  referring  to  so  huge  a  structure,  one  readily 
yields  to  the  temptation  of  citing  especially  significant 
figures.  The  main  pedestals  weigh  500  tons  each ;  the 
9  X  lO-ft.  main  posts  above  the  piers  are  310  ft.  long, 
have  a  cross-sectional  area  of  1,903  sq.  in.  and  weigh 
1,500  tons  each;  the  largest  (7  ft.  2  in.  x  10  ft.  4  in.) 
lower-chord  member  has  a  length  of  about  85  ft.,  a 
cross-sectional  area  of  1,902  sq.  in.  and  a  weight  of 
about  420  tons,  though  it  will  be  erected  and  assembled 
in  four  parts ;  the  largest  pin  is  30  in.  in  diameter,  with 
45-in.  bushings,  and  weighs  about  6  tons. 

According  to  schedule  the  Quebec  Bridge  will  be 
completed  in  1917. 

The  erection  of  the  Hell-Gate  Arch,  designed  by 
Gustav  Lindenthal,  will  be  begun  next  April  and  fin- 
ished in  about  four  months.  On  the  Long  Island 
side  the  temporary  anchors  for  erection  the  arch  canti- 
lever-fashion are  nearly  completed  and  preparations 
for  their  installation  on  the  Ward's  Island  side  are  in 
progress.  With  its  span  of  977.5  ft.  between  centres 
of  end  hinges  this  arch  will  be  the  largest  structure 
of  its  type  in  the  world.  .Xpart  from  the  extraordin- 
ary boldness  and  originality  of  the  general  design, 
this  bridge  contains  many  new  features  of  unusual  in- 
terest, notably  the  rocker  joints  at  the  chord  splices 
designed  to  minimize  eccentricity  of  chord  stress,  the 
cantilever  arrangement  of  the  lower  laterals,  and  the 
braking  girders  for  the  transmission  of  tractive  forces. 

The  total  weight  of  steel  in  the  arch  proper  is  20.- 
000  tons,  the  heaviest  bottom  chord  section  having  a 
shipping  weight  of  150  tons.  The  cross-sectional  area 
of  this  member  is  1.385  sq.  in.,  but  it  is  necessary  to 
ship  it  in  longitudinal  halves. 

The  entire  completion  of  the  bridge  with  its  long 
approaches  is  expected  by  the  end  of  1916. 

Sciotoville  Bridge 
This  bridge,  also  designed  by  Gustav  Lindenthal, 
will  cross  the  Ohio  River  on  the  line  of  the  Cheaspeake 
&  Ohio  Northern  Railway.    It  is  a  proposed  double- 
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tiack  Structure,  about  3,500  ft.  long,  with  two  775-ft. 
channel  spans. 

The  design  marks  a  radical  departure  from  current 
practice  in  that  the  main  trusses  will  be  constructed 
as  all-riveted  continuous  girders  over  three  supports. 
Taking  advantage  of  the  rock  foundations  at  the  site, 
the  designer  will  thus  effect  an  estimated  saving  of 
about  four  million  pounds  of  steel,  in  comparison  with 
an  alternative  plan  involving  the  use  of  two  independ- 
ent spans.  The  contract  for  the  masonry  for  this 
bridge  has  been  let  and  work  on  the  foundations  is  in 
progress.  The  detailed  plans  of  the  superstructure 
have  been  completed,  but  the  award  of  the  contract  is 
in  abeyance. 

Other  Large  Bridges 

Other  large  bridges  for  which  the  contracts  for  the 
steel  superstructure  have  been  let  are  the  Memphis 
Cantilever  Bridge  across  the  Mississippi  River,  de- 
signed by  Ralph  Modjeski,  which,  with  a  maximum 
span  of  about  790  ft.,  will  supplement  the  present 
structure  in  the  immediate  vicinity ;  and  the  Metro- 
polis Bridge  across  the  Ohio,  designed  by  C.  H.  Cart- 
lidge,  in  which  the  longest  simple  span  has  a  length  of 
about  723  ft.  between  pier  centres. 

Important  Bridge  Projects 

The  delay  or  indefinite  postponement  of  large 
bridge  projects  will  doubtless  be  among  the  many  con- 
sequences of  the  EuropeanWar.  Under  present  con- 
ditions the  consummation  of  such  mammoth  projects 
as  the  2,880-ft.  North  River  Trussed-Cable  Suspension 
Bridge,  and  the  proposed  San  I-'rancisco  Bay  Canti- 
lever Bridge,  with  three  2,000-ft.  spans,  seem  suf^ci- 
ently  remote.  Other  long-discussed  and  recently  re- 
vived projects  are  those  for  a  1,071-ft.  cantilever 
bridge  across  the  Mississippi  at  New  Orleans,  and  a 
1,600-ft.  cantilever  bridge  across  the  mouth  of  Sydney 
Harbor,  Australia.  The  live  load  for  the  latter  is  15,- 
000  lb.  per  foot  of  bridge,  or  nearly  50  per  cent,  higher 
than  for  the  Quebec  Bridge.  The  life  of  its  steelwork 
is  estimated  at  one  hundred  years,  or  safely  in  excess 
of  the  prospective  life  of  the  estimator.  Between  two 
alternative  designs,  the  one  for  a  K-truss,  the- other 
for  a  sub-triangular  truss,  the  Parliamentary  Public 
Works  Commission  has  recommended  the  latter. 

Reconstruction  and  Reinforcement 

Broadly  speaking,  every  important  bridge  built  25 
or  more  years  ago  has  been  either  reinforced  or  dis- 
placed on  account  of  increased  loading.  The  plans  for 
increasing  the  capacity  of  the  Queensboro  Bridge  by 
rearranging  the  tracks  will  necessitate  reinforcement 
and  other  changes  in  the  floor-system,  at  an  estimated 
cost  of  over  three  million  dollars,  although  this  bridge 
has  been  in  service  for  scarcely  more  than  a  single 
decade.  The  plans  for  reconstructing  the  previously 
reinforced  Brooklyn  Bridge  involve  the  entire  replace- 
ment of  the  suspended  structure. 

The  recently  completed  reinforcement  of  the  Wil- 
liamsburgh  Bridge  had  as  its  crowning  feature  a 
cleverly  contrived  bit  of  bridge  surgery  in  a  midnight 
operation  involving  the  replacement  of  four  10-in.  car- 
bon-steel pins  by  13-in.  pins  of  nickel  steel. 

Steel  Building  Construction 

The  completion  of  the  Equitable  Bailding,  New 
York  City,  now  in  course  of  construction,  will  be  a 
notable  event  in  that  it  will  usher  into  existence  the 
largest  office  building  in  the  world.  With  three 
storeys  below  ground,  36  main  storeys  and  two  inter- 
mediate storeys,  it  occupies  a  ground  space  of  a  little 


more  than  an  acre,  so  that  it  will  afford  a  floor  space 
of  nearly  40  acres.  The  cross-sectional  area  of  the 
largest  column  is  393  sq.  in.,  as  against  a  maximum 
column  section  of  700  sq.  in.  in  the  57-storey  Wool- 
worth   Building. 

Unfortunately,  space  does  not  permit  reference  to 
some  of  the  many  other  notable  building  operations 
recently  completed  or  now  in  progress. 

IMPORTANT  LINES  OF  FUTURE  PROGRESS 
Alloy  Steels 

With  the  materials  now  available  for  structural 
purposes,  a  span  of  about  2,000  ft.  may  be  regarded 
as  the  maximum  practicable  limit  for  cantilever 
bridges.  For  longer  spans  recourse  must  be  had  to 
some  form  of  suspension  bridge.  Signs  are  not  want- 
ing, however,  that  we  are  on  the  eve  of  im])ortant  de- 
velopments in  the  field  of  alloy  steels.  With  more 
exhaustive  investigations  of  their  possibilities,  im- 
proved metallurgical  and  manufacturing  processes, 
and  substantial  reductions  of  cost,  alloy  steels  are  des- 
tined to  become  factors  of  increasing  importance  in 
the  design  of  long-span  bridges ;  nor  is  it  improbable 
that  they  will  in  time  displace  carbon  steel  entirely  for 
structural  and  many  other  purposes. 

In  the  meantime,  it  is  interesting  to  note  that  the 
material  problem  has  been  variously  met  in  the  im- 
portant bridges  included  in  this  review,  although  in 
part  under  radically  different  determining  conditions, 
i)y  the  adoption,  separately  or  in  combination,  of  stand- 
ard carbon  steel,  higher-carbon  steel,  high-silicon  (and 
high-manganese)  steel,  nickel  steel,  and  "Mayari" 
steel.  The  last,  a  natural  alloy  nickel-chromium  steel, 
will  be  used  extensively,  and  for  the  first  time  for 
structural  purposes,  in  the  Memphis  Bridge  and  the 
high-silicon  steel  in  the  Metropolis  Bridge,  for  com- 
pression members  only. 

Since  the  moduli  of  elasticity  of  alloy  steels  and 
carbon  steels  are  practically  equal,  elastic  deformations 
and,  therefore,  deflections  and  secondary  stresses,  will 
be  emphasized  with  the  increased  unit  stresses.  This 
element  will  require  careful  attention  both  in  design 
and  erection,  but  is  not  likely  to  entail  difficulties  of 
governing  weight. 

FuU-Size  Tests 

The  need  of  extensive  full-size  tests  on  steel  com- 
pression members  remains  almost  as  great  as  ever, 
although  the  tests  on  models  of  Quebec  Bridge  mem- 
bers have  yielded  some  valuable  data.  The  returns 
from  the  tests  by  the  Bureau  of  Standards,  now  in  pro- 
gress under  the  joint  auspices  of  committees  of  the 
American  Society  of  Civil  Engineers  and  the  American 
Railway  Engineering  Association,  are  awaited  with 
great  interest.  Much  full-size  experimental  work, 
both  in  tension  and  compression,  will  be  needed  be- 
fore the  relative  merits  of  the  various  alloy  steels  can 
be  safely  judged. 

Observations  on  the  Elastic  Behaviour  of  Structures 

It  seems  highly  desirable  to  perfect  means  of  ascer- 
taining not  only  the  dead  and  live-load  stresses  in  im- 
portant structures,  but  also  the  secondary  stresses, 
within  fair  limits  of  accuracy  through  observations 
on  their  elastic  movements.  On  the  Beaver  and  Win- 
ner bridges  permanent  contact  points  for  extensometer 
measurements  were  established  before  their  erection 
some  years  ago,  but  the  results  from  subsequent  ob- 
servations have  not  been  publicly  disclosed.  It  is  to 
be  hoped  that  the  experience  had  with  these  tests  will 
be  fully  reported  with  suggestions  for  overcoming  any 
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(liffiiHtlties  that  may  have  been  unexpectedly  encoun- 
tered. The  fact  that  within  the  clastic  limit  of  the  ma- 
terial every  member  is  ])ractically  a  perfect  spring  un- 
der axial  stress,  should  lead  to  valuable  developments, 
especially  under  static  loading,  in  this  important 
though  singularly  neglected  field. 

It  is  also  to  be  hoped  that  the  important  investi- 
gations, by  committees  of  the  American  Railway  En- 
gineering Association,  on  secondary  stresses  and  on 
the  effect  of  "imijact"  on  the  stresses  in  railroad 
bridges  will  be  actively  continued. 

Load  Assumptions 

The  opinion  that,  with  present  clearance,  Cooper's 
E-60  loading  will  be  ample  for  future  needs  and  that 
possible  increased  traction  requirements  will  be  met 
by  engines  of  the  Mallet  articulated  type,  which  assure 
a  more  favorable  distribution  of  the  loading  on  bridges 
and  track,  seems  to  be  well-grounded.  In  some  quar- 
ters provision  for  somewhat  increased  clearances  for 
new  bridges  is  advocated  as  precautionary  measure 
against  possible  future  needs. 

The  question  of  rational  assumption  as  to  live  load- 
ing for  large  multi-track  bridges,  in  which  the  condi- 
tions may  be  further  complicated  by  wide  stretches 
for  highway  traffic,  still  presents,  however,  one  of  the 
most  perplexing  jjroblems  with  which  the  structural 
engineer  has  to  deal.  This  is  especially  true  for  types 
of  structures,  including  cantilever  bridges,  in  which 
the  conditions  for  maximum  stress  in  certain  members 
require  the  concurrent  full  loading  of  two  or  more 
parts,  with  the  intervening  parts  wholly  free  from  load. 
It  is  hardly  to  be  doubted  that  live-load  assumptions 
have  occasionally  been  made  whose  realization  is 
scarcely  more  likely  than  an  earth(juake  visitation. 
This  question  is  of  such  fundamental  importance  that 
it  is  not  only  worthy  of  much  greater  study  than  it 
has  heretofore  received,  preferably  on  the  part  of  a 
•  well-chosen  committee,  but  it  also  points  to  the  desir- 
ability of  systematic  traffic  studies  on  important  exist- 
ing bridges,  for  the  gradual  accumulation  of  authentic 
data  as  an  important  step  towards  gauging  present  and 
probable  future  needs. 

The  rapid  corrosion  of  steel  structures  exposed  to 
the  gases  and  blast  of  locomotives  is  now  prevented 
by  incasing  the  exposed  parts  in  concrete.  But  the 
great  problem  of  steel  protection  in  general,  under  or- 
dinary conditions  of  exposure,  remains  unsolved.  New 
discoveries  as  to  properties  of  alloys,  and  recent  radical 
improvements  in  the  application  of  metallic  coatings, 
may  yet  lead  to  a  practical  solution  in  that  direction. 

A  high  wind  lifted  a  steel  stack  at  the  Flatbush 
Water-works,  Brooklyn,  N.Y.,  and  carried  it  50  ft. 
through  the  air,  dropping  it  through  the  roof  of  a 
house,  where  it  fell  through  the  ceiling  into  the  room 
below.  No  one  was  hurt.  The  stack  spent  the  night 
in  the  house.  The  next  morning  derricks  were  placed 
for  its  removal. — Engineering  News. 

The  Stein  way  Tunnel,  a  tube  extending  n\)ni  l-oug 
Island  City  under  the  East  River  to  the  Borough  of 
Manhattan,  New  York,  will  be  open  for  travel  April 
1,  according  to  a  recent  statement  by  Mr.  Theodore 
P.  Shouts,  rresident  of  the  Intcrborough,  who  said 
that  a  temporary  service  would  be  started  at  that 
time.  Trains  from  Jackson  Avenue,  Long  Island  City, 
will  run  to  a  temporary  station  af  41st  Street  and  Lex- 
ington Avenue,  Manhattan.  The  tunnel  has  been 
practically  completed  for  several  years,  hut  never 
opened  because  of  litigation. 


Additional  Facts  Emphasized  by  the 
Edison  Fire 

TllK  destructive  fire  which  occurred  last  month 
at  the  plant  of  Thos.  A.  Edison,  Inc.,  West 
Orange,  N.J.,  again  emphasized  some  essen- 
tial requirements  of  so-called  fireproof  build- 
ings, comments  Engineering  and  Contracting,  editori- 
ally. Although  this  fire  may  well  be  carefully  studied 
by  engineers  and  architects  we  do  not  believe  that  the 
findings  of  investigating  bodies  will  disclose  facts 
which  are  not  already  known.  They  will,  however, 
undoubtedly  disclose  facts  which  continue  to  be  dis- 
regarded by  some  engineers  and  architects.  In  the 
area  affected  by  the  fire  two  types  of  buildings  were 
in  general  use — brick  buildings  with  steel  beams  and 
roof  trusses,  and  those  constructed  of  reinforced  con- 
crete. The  building  in  which  the  fire  started  was 
used  f(jr  film  testing,  and  it  was  a  one-story  struc- 
ture with  sheet  metal  covering.  The  buildings  were 
closely  spaced,  which  made  it  impossible  to  stop  the 
progress  of  the  fire  with  the  inadequate  facilities  at 
hand.  As  a  result  of  this  disaster  the  brick  buildings 
and  their  contents  were  completely  destroyed,  while 
the  contents  of  the  reinforced  concrete  ones  were  des- 
troyed, and  in  many  cases  the  columns  either  were 
destroyed  or  were  badly  damaged.  In  general,  the  re- 
inforced concrete  floors  and  walls  effectively  resisted 
the  fire,  the  damage  to  them  being  due  mainly  to  the 
failure  of  the  columns. 

Even  though  the  contents  of  the  buildings  were 
highly  inflammable,  and  the  fire  hazard  was  known  to 
be  great,  the  reinforced  concrete  buildings  were  fitted 
with  wooden  sash  and  plain  glass  windows.  More- 
over, there  was  a  decided  lack  of  fire  walls,  the  build- 
ings generally  being  open  and  with  few  partitions. 
There  were  also  open  elevator  shafts  and  some  unpro- 
tected stairs.  Finally,  the  buildings  were  not  equip- 
ped with  automatic  sprinkler  systems,  even  though  the 
water  supply  for  fire-fighting  purposes  was  inadequate. 
It  has  been  demonstrated  by  many  fires  that  no 
building  which  contains  wooden  frames  and  plain  glass 
windows  should  be  classed  as  a  fireproof  structure,  as 
it  neither  can  retard  a  fire  originating  from  within 
nor  can  it  offer  protection  in  case  of  a  fire  in  adjacent 
buildings.  The  automatic  sprinkler  system  has  also 
proved  its  worth  as  an  eflfective  means  of  protecting 
the  contents  of  a  building.  Furthermore,  the  value  of 
fire  walls  and  of  enclosed  shafts  for  elevator  openings 
is  generally  recognized.  In  view  of  these  facts  any 
engineer  or  architect  is  inviting  severe  and  merited 
criticism  if  he  does  not  strongly  impress  upon  the 
prospective  builder  the  need  of  recognized  fire  pro- 
tection measures  for  buildings  of  this  character. 

The  so-called  rodded  columns,  without  spiral  rein- 
forcement or  efficient  hooping,  should  not  be  classed 
as  a  reinforced  concrete  member.  The  columns  in  the 
reinforced  concrete  building  affected  by  this  fire  were 
of  the  rodded  type,  as  is  evidenced  by  photographs 
of  numerous  columns  which  failed.  The  vertical  rods 
simply  bent  out  of  line  as  soon  as  the  outside  layer 
of  concrete  fell  away  and  thus  left  nothing  to  resist 
the  horizontal  shear — the  characteristic  failures  being 
along  diagonal  lines.  Although  the  water  thrown  up- 
on these  columns  undoubtedly  contribtited  to  their 
failure,  total  failure  would  not  have  occurred  in  at 
last  some  of  them  if  horizontal  shear  reinforcement 
had  been  provided.  It  should  be  remembered  by  de- 
signers that  the  columns  are  the  vulnerable  points  in 
destructive  fires,  and  that  the  utmost  care  should  be 
exercised  in  their  design  and  construction. 
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Sewage   Disposal  by   Means   of    Electrically- 
Driven  Pumps  at  Chilliwack,  B.C. 


Specially  contributed  by 

CHILLIWACK,  the  capital  city  of  the  Municipality 
of  Chilliwack,  is  situated  in  the  Fraser  Valley,  on 
the  transcontinental  lines  of  the  Canadian  Northern 
Railway  and  the  Great  Northern  Railway.  It  is 
seventy  miles  from  Vancouver,  B.C.,  and  fifty-eight  miles 
from  New  Westminster.  The  city  is  the  eastern  terminus 
of  the  British  Columbia  Electric  Railway  inter-urban  line, 
on  which  several  electric  trains  run  daily  to  and  from  Van- 
couver, New  Westminster  and  the  intermediate  points.  The 
population  of  the  city,  which  is  increasing,  is  2,500  and  of  the 
municipality  6,000. 

The  water  is  brought  down  from  a  mountain  stream  some 
eight  miles  away  from  the  city.  This  water  is  laid  on  prac- 
tically all  the  roads  throughout  the  Valley.  Electric  light 
and  power  are  furnished  by  the  B.  C.  E.  Ry.  Company,  Lim- 
ited. A  local  company  supplies  telephone  communication 
throughout  the  city  and  surrounding  district  and  gives  long 
distance    connection   with    coast    points. 

The   Chilliwack  Valley   stretches   from   Sunias   Lake   on 
the  west  to  the  foothills  on  the  extreme  east,  a  distance  of 
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Two  of  the  motors  at  the  Chilliwack  plant.    Nov      witch  board  and  auto- 
matic oiling  system. 

twenty  miles.  The  Valley  is  about  six  miles  wide  at  its 
broadest  point.  It  is  drained  by  the  Fraser  River,  which 
flows  along  the  North-West  side.  The  soil  for  the  most 
part  consists  of  loam,  it  being  a  mixture  of  river  sediment 
with  volcanic  washings  from  the  Coast  Range  of  mountains. 
The  soil  has  a  depth  of  from  three  to  ten  feet,  and  is  rich 
in  phosphates.  The  sub-soil  is  silt.  Sand  and  gravel  form 
the  medium  of  natural  sub-irrigation.  The  climate  is  tem- 
perate and  extremes  are  not  general.  The  rainfall  is  fairly 
heavy  during  winter,  the  average  annual  rainfall  for  a  period 
of  ten  years  being  62  in.  Electric  storms  seldom  occur,  and 
irrigation  is  not  required.  The  chief  industry  of  the  Valley 
is  dairying.  Fruit  growing  and  poultry  farming  are  also 
followed  with  success. 

For  some  years  the  city  has  desired  to  have  a  proper 
sewer  system,  the  old  system  of  installing  septic  tanks 
throughout  the  district  having  become  a  nuisance  in  times 
of  heavy  rains  during  the  winter  months,  and  a  menace  to  the 
public  health — owing  to  the  overflowing  of  these  tanks.  Fur- 
ther, no  provision  could  be  made  for  installing  storm  drains 
to  take  off  the  surplus  water  during  such  times.  In  the  be- 
ginning of  1914  the  city  decided  to  install  a  sewer  system 
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and  called  for  tenders  and  plans.  The  work  was  intrusted 
to  Messrs.  Cleveland  &  Cameron,  civil  engineers,  of  \'an- 
couver,  who  let  the  contract  to  Messrs.  Robt.  McLean  & 
Company,   general   contractors,   Vancouver,   B.C. 

The  original  scheme  provided  for  the  use  of  pneumatic 
ejectors  at  two  or  more  points  within  the  district,  this  be- 
ing afterwards  discarded  owing  to  the  prohibitive   cost. 

In  the  summer,  during  high  water  from  the  Fraser 
River,  when  the  rise  is  extreme,  the  level  of  the  city  is  be- 
low the  level  of  high  water.  However,  a  most  efficient  sys- 
tem of  dyking  was  constructed  some  years  ago,  the  defence 
work  surrounding  the  greater  part  of  the  city.  The  average 
formation  in  the  city  consists  of  depths  of  from  seven  to  nine 
feet  of  alluvial  deposit  overlying  quicksand  and  gravel.  Where 
the  alluvium  is  of  sufficient  depth  the  work  of  sewering  is 
about  as  easy  as  it  is  in  any  formation,  but  where  the  depths 
of  the  sewer  penetrate  the  sand  and  the  gravel  the  work 
becomes  one  of  extreme  difficulty.  The  necessity  of  pro- 
viding for  the  draining  of  basements  in  the  business  part 
of  the  city  causes  the  sewers  to  have  to  be  laid  to  a  depth 
of  over  ten  feet,  which,  for  a  considerable  length,  is  below 
the  quicksand. 

The  project  that  is  being  carried  out  consists  of  outfall 
works,  placed  at  sufficient  height,  a  pumping  chamber  at  the 
lowest  point  in  the  district,  and  a  series  of  sewers  ranging 
from  12  in.  to  6  in.  in  diameter  with  a  rising  main  from  the 
pump  well  to  the  outfall  works.  The  scheme  is  on  the  sep- 
arator system  of  sewerage  and  the  cost  of  the  works  is 
about  $3.5,000.  The  work  was  started  about  the  commence- 
ment of  May,  1914,  and  finished  toward  the  end  of  Decem- 
ber of  the  same  year.  The  sewers  are  constructed  with  vitri- 
fied pipes,  jointed  with  cement,  with  the  usual  manholes  built 
in  concrete  at  intersections  and  changes  of  gradient.  The 
pumping  chamber  is  constructed  of  concrete  and  the  upper 
portion  contains  the  pumping  machinery.  This  consists  of 
centrifugal  pumps,  in  triplicate,  supplied  by  the  Canadian 
Fairbanks-Morse  Company,  Limited,  of  Vancouver,  B.C. 
The  pumps  are  driven  by  induction  motors  of  the  squirrell 
cage  type.  The  sewage  from  that  point  is  delivered  by  the 
rising  main  to  the  outfall  works  on  land  onto  the  bank  of  the 
Lily  Slough. 

Each  pump  has  a  capacity  of  200  gals,  per  minute  against 
a  total  head  of  thirty-three  feet.  The  outfall  works  consist 
of  detrital  chamber  and  separator  in  duplicate,  each  being 
provided  with  controlling  valves  for  alternating  the  flow 
and  removing  the  solids.  The  detrital  tanks  are  of  the 
usual  hopper  bottom  shape  with  surface  scum  boards.  The 
separator  consists  of  the  same  hopper  shape  pattern,  the 
outlet  from  them  being  by  a  series  of  weirs  and  channels 
drawing  Uie  liquid  from  the  top  by  a  series  of  thin 
films.  With  this  combination  over  90  per  cent,  of  the  solids 
in  suspension  are  removed.  The  effluent  is  sufficiently  clari- 
fied to  be  discharged  into  a  stream  or  used  for  further  puri- 
fication on  filters.  The  detrital  tanks  and  separator  are  built 
entirely  of  concrete.  The  scheme  provides  for  the  sewage 
from  a  population  of  five  thousand  at  the  rate  of  100  gals. 
per  head  per  day.  This  system  is  the  only  one  of  its  kind 
operating  in  British  Columbia  and  it  is  quite  a  success. 

The  grading  of  the  main  sewer  piping  throughout  the 
city  varies  from  .22  to  .'45  per  cent.  The  distance  from  the 
centre  of  the  city  to  the  pumping  chamber  is,  roughly,  6,000 
ft.,  and  from  the  chamber  to  the  separator  tank  4,000  ft., 
the  average  grade  of  the  rising  main  being  .034  per  cent,  The 
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total  loss  in  friction  in  the  pipes,  pumping  equipment,  etc, 
amounts  to  5  per  cent.  The  amount  of  head  that  the  pumps 
have  to  contend  with  at  the  pumping  chamber  is  15.8  ft. 
This  includes  losses,  while  at  the  separating  tank  an  addi- 
tional head  of  11.32  ft.  is  encountered.  In  the  rising  main 
about  1.3G  ft.  is  lost  owing  to  friction.  Thus  the  total  head 
for  the  pumps  to  operate  against  is  28.48  ft.,  say  28.5  ft. 

Considerable  difficulty  was  encountered  in  laying  the 
pipes  in  certain  portion  of  the  city,  owing  to  the  quicksand 
in  the  lower  strata.  On  several  occasions  after  the  pipes 
had  been  laid  and  filled  in,  a  cave-in  occurred  in  the  roadway 
which  necessitated  its  being  torn  up  and  renewed.  To  offset 
thisdirticulty,  sheet  and  stool  piling  had  to  be  resorted  to.  In 
some  cases  this  was  driven  down  to  a  depth  of  from  l.l  ft. 
'to  20  ft. 

During  the  construction  of  the  pump  chamber,  which 
is  of  solid  reinforced  concrete,  with  walls  one  foot  thick  and 
a  total  depth  of  21  ft.,  resting  on  a  natural  gravel  forma- 
tion, an  excavation  had  to  be  made  30  ft.  x  25  ft.  and  21  ft. 
deep.  This  took  several  weeks  to  complete  owing  to  the 
difficulty  of  getting  rid  of  the  water,  which  appeared  at 
only  three  feet  below  the  ground  surface.  A  centrifugal 
pump  operated  by  an  eleven  horse-power  induction  motor, 
with  a  speed  of  1,130  r.p.m.  and  a  pump  capacity  of  300  gals, 
per  min.,  was  in   continuous  operation.     At  certain   periods 


Bottom  chamber  where  pumps  arc  located. 

two  gasolinc-cngine-driven  plunger  type  pumps  of  5  h.p.  each 
were   used   as   auxiliaries. 

During  the  laying  of  the  concrete  foundation,  the  blow- 
holes kept  appearing.  This  difficulty  was  overcome  by  plug- 
ging with  a  half-inch  iron  pipe  and  then  filling  with  cement. 
Two  manholes  extending  two  feet  above  the  road  surface  are 
provided — one  for  lowering  machinery  into  the  chamber,  and 
the  other  for  the  inspection  of  apparatus.  On  completion, 
the  chamber  was  subjected  to  a  48-hour  test  for  leakage  and 
completely  sul)iiierged.  This  was  done  to  satisfy  the  city 
officials,  who  declared  it  to  be  quite  watertight. 


The  Erie  I'uiiip  iS:  Engineering  Works,  of  Erie,  Pa.,  manu- 
facturers of  snnd  gravel  dredging  pumps  and  general  con- 
tractors' pumps,  have  been  cons(didatcd  with  the  Northern 
E(iuipment  L'onipany,  Erie,  manufacturers  of  the  Copes 
boiler  feed  water  regulators  and  governors.  The  name  of 
the  new  organization  is  the  Erie  Pump  &  Equipment  Com- 
pany, the  officers  of  which  arc  Mr.  E.  \V.  Nick,  President  and 
Treasurer;  Mr.  D.  H.  Du  Mond,  Vice-President,  and  Mr. 
V.  V.  Veenschoten,  Secretary.  Mr.  John  Dougherty,  for 
many  years  designer  of  centrifugal  pumps  with  the  Jeans- 
villc  Iron  Works,  will  have  charge  of  the  designing  of 
pumps  for  the  new  firm. 


Personal  Mention 

Mr.  H.  A.  Lumsden,  of  the  Ontario  Department  ...  i  u.,- 
lic  Works,  has  prepared  a  report  on  road  macadamizing  from 
Owen  Sound  to  Collingwood,  a  distance  of  thirty-eight  miles. 
The  estimated  cost  totals  approximately  $167,000. 

Mr.  Geo.  T.  Clark,  Vice-President  of  Richardson  Build- 
ers, Limited,  Engineers  and  General  Contractors,  Winnipeg 
and  Saskatoon,  has  been  appointed  by  the  Department  of 
Public  Works  at  Ottawa  to  superintend  the  excavation  for 
the  new  Saskatoon  Post  Office.  The  work  has  already  com- 
menced. 

Mr.  Adolph  F.  Meyer,  Associate  Professor  of  Hydraulics 
in  the  College  of  Engineering  of  the  University  of  Minne- 
sota, has  been  engaged  as  consulting  engineer  for  the  Inter- 
national Joint  Commission  in  connection  with  the  investiga- 
tions made  on  boundary  waters  between  the  United  States 
and  Canada. 

Mr.  R.  D.  Johnson,  formerly  hydraulic  engineer  of  the 
Ontario  Power  Company  of  Niagara  Falls,  and  Mr.  P.  VVahl- 
man,  formerly  chief  engineer  of  Compania  Hidro-Elcctrica 
de  Tucuman,  Argentina,  South  America,  have  opened  an 
office  at  60  Wall  Street,  New  York  City,  to  engage  in  con- 
sulting hydraulic  work. 

Mr.  D.  O.  Lewis,  the  newly  elected  Chairman  of  the  Vic- 
toria Branch  of  the  Canadian  Society  of  Civil  Engineers, 
occupies  the  post  of  District  Engineer  of  the  Canadian  North- 
ern Pacific  Railway,  he  being  in  charge  of  location  and  con- 
struction of  the  Vancouver  Island  line.  He  has  had  a  long 
and  eminently  useful  connection  with  railway  work,  his  pro- 
fessional career  having  started  in  1882  with  the  Canadian 
Pacific  Railway,  in  whose  service  he  continued  until  1»03, 
when  he  joined  the  Canadian  Northern.  Starting  as  a  topo- 
grapher and  transit  man,  he  has  occupied  in  turn  the  offices 
of  resident  engineer,  division  engineer,  road  master,  bridge 
and  building  master,  locating  engineer,  engineer  of  mainten- 
ance, and,  finally,  district  engineer. 

Mr.  Thomas  Adams,  Town  Planning  Adviser  to  the 
Commission  of  Conservation,  delivered  an  address  on  Town 
Planning  before  the  Canadian  Club  of  Montreal  last  week. 
Mr.  Adams  predicted  that  within  a  quarter  of  a  century  the 
population  of  Montreal  will  be  1,500,000.  He  urged  the  au- 
thorities to  draw  up  definite  plans  for  future  development  of 
the  city.  Montreal,  he  said,  had  a  magnificent  site,  but  defin- 
ite plans  were  required  for  future  development,  in  order  to 
avoid  the  mistakes  of  the  past.  In  1881  only  14  per  cent  of 
Canada's  population  was  urban;  to-day  over  50  per  cent,  lived 
in  towns  and  cities.  Between  1901  and  1911  there  had  been 
4,568  industrial  establishments  created  in  the  Dominion,  while 
in  the  latter  year  some  $250,000,000  had  been  paid  out  in 
wages  in  manufacturing  industries.  In  Quebec  province 
alone  during  the  decade  manufacturing  establishments  had 
increased  from  4,845  to  6,584,  when  an  increase  in  employees 
from  110,000  to  158,000.  In  such  circumstances  it  was  evi- 
dent that  the  human  factor  should  be  given  full  consideration, 
so  as  to  secure  efficiency. 


During  last  year  the   town   of  Outremont.   P.Q..   issued 
building  permits   valued   at   $874,050. 


The  death  of  Mr.  Thos.  Coltrin  Keefer,  C.E..  C.M.G.. 
which  occurred  at  Ottawa  on  January  7lh  occasioned  wide- 
spread regret  throughout  the  Dominion.  The  late  Mr.  Keefer 
was  one  of  the  best  known  engineers  in  Canada,  and  was  high- 
ly respected  in  the  profession.  He  was  one  of  the  founders  of 
the  Canadian  Society  of  Civil  Engineers,  and  was  a  past 
president  of  the  American  Society  of  Civil  Engineers.  He 
was  Commissioner  for  Canada  at  the  London  Exhibition  in 
1862,  and  at  the  Paris  Exhibition  in  1878.  In  the  latter  year 
he  was  made  a  C.M.G.  and  also  an  officer  of  the  Legion  of 
Honor.  The  late  Mr.  Keefer  was  bom  in  St  Thomas.  Ont. 
in  November,  1881.  He  was  the  son  of  George  Keefer.  a 
descendant  of  the  United  Empire  Loyalists. 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  Montreal  Water  and  Power  Company  have  now  in 
use  one  section  of  the  new  reservoir,  Outremont,  described 
in  our  last  issue. 

At  Regina,  Sask.,  last  year  building  permits  were  issued 
to  the  value  of  $1,776,000.  This  compares  with  a  total  of 
rather  more  than  $4,000,000  for  1913. 

The  new  post  office  at  Quebec,  the  estimated  total  cost 
of  which  is  placed  at  $500,000,  is  well  advanced  towards  com- 
pletion. The  architect  in  charge  is  Mr.  E.  M.  Talbot,  of 
Quebec. 

The  Montreal  City  Councjl  have  voted  $1,'>00  for  an  ex- 
pert to  assist  Mr.  G.  R.  MacLeod,  the  civic  tramways  engi- 
neer, in  preparing  plans  and  estimates  for  a  proposed  tunnel 
under  the  Lachine  Canal. 

At  Ottawa,  the  ratepayers  have  passed  a  by-law  author- 
izing the  expenditure  of  $400,000  on  extensions  to  the  water- 
works. The  Acting  City  Engineer  is  Mr.  F.  C.  Askwith  and 
the  Water-Works  Engineer  is   Mr.   R.   L.   Haycock. 

At  Saskatoon,  operations  have  commenced  on  the  new 
post  oftice,  a  stone  and  brick  building  which  is  to  cost  $100,- 
OOp.  The  excavation  is  under  the  supervision  of  Mr.  Geo. 
T.   Clark,  of  Richardson   Builders,   Limited,   Saskatoon. 

Windsor,  Ont.,  is  awaiting  the  announcement  of  the 
United  States  Hotel  Company,  who  propose  to  erect  in  that 
city  a  building  costing  $250,000.  According  to  present  plans, 
the  hotel  will  be  six  storeys  high  and  will  contain  115  rooms, 
with  four  storeys  in  the  front,  and  a  basement. 

The  new  St.  Charles  Hotel  at  the  corner  of  Bay  and 
Richmond  streets,  Toronto,  is  nearing  completion.  The 
building,  which  is  three  storeys  high,  of  terra  cotta  and 
brick  construction,  has  been  erected  by  Mr.  J.  J.  O'Neil,  ac- 
cording to  plans  prepared  by   Mr.  J.   P.   Hynes. 

From  the  Siemens  Company  of  Canada,  Limited,  we 
have  received  a  most  interesting  and  useful  pocket  diary  for 
1915.  Ample  space  for  memoranda,  cash  accounts,  etc.,  is 
prefaced  by  interesting  information  concerning  some  of  the 
many   well-known   products  of  the   firm. 

At  Ottawa,  the  ratepayers  have  approved  a  by-law  to 
raise  $100,000  for  the  erection  of  a  municipal  abattoir.  The 
architect  is  Mr.  R.  Percy  Sims,  of  Montreal,  whose  interest- 
ing article  descriptive  of  the  Maisonneuve  public  market  was 
a  feature  of  our  issue  of  January  6.  Plans  for  the  Ottawa 
abattoir  have  been  approved. 

It  is  stated  that  contracts  will  shortly  be  awarded  for 
Sections  6  to  9  of  the  Welland  Ship  Canal.  Five  sections 
are  now  under  contract,  and  nearly  3,000  men  are  engaged  on 
the  work,  which  will  continue  all  the  winter  unless  excep- 
tionally severe  weather  sets  in.  The  prediction  that  the 
Canal  will  be  completed  in  1918  still  holds  good.  The  whole 
project  involves  an  outlay  of  $50,000,000. 

The  Strachan  Bakery,  the  constructional  features  of 
which  were  discussed  in  our  issue  of  December  23rd,  has 
reached  the  roofing  stage.  The  new  work  is  an  addition  to 
the  plant,  which  has  been  built  at  a  cost  of  $100,000.  The 
structure  is  four  storeys  high,  of  reinforced  concrete,  terra 
cotta  and  brick  construction.  The  architect  ib  Mr.  Sydney 
Comber  and  the  general  contractors  are  Messrs.  P.  Lyall  & 
Sons'  Construction   Company,  Montreal. 

A  Notre  Dame  de  Grace  syndicate,  Mountain  Sights,  Lim- 
ited, is  seeking  the  issue  of  a  writ  of  mandamus,  to  compel 


the  City  of  Montreal  to  construct  a  boulevard  four  miles 
long,  running  from  Snowdon  depot,  Notre  Dame  de  Grace, 
to  the  Cote  de  Liesse  Road.  The  work  would  involve  the 
expenditure  of  at  least  one  million  dollars,  and  the  action  of 
the  syndicate  is  being  strenuously  opposed  by  the  city.  The 
matter  is  at  present  in  abeyance  in  the  Courts. 

The  Provincial  Department  of  Public  Works  of  Mani- 
toba has  entered  upon  the  construction  of  the  Rover  street 
wharf,  Winnipeg.  The  structure  will  be  400  ft.  in  length  and 
30  ft.  wide,  and  will  be  built  of  tile.  The  total  expenditure 
involved  is  between  $85,000  and  $90,000.  This  work  is  part 
of  a  much  larger  scheme  for  the  improvement  of  the  Red 
River.  At  the  present  time  a  survey  is  being  made  between 
Selkirk  and  Lake  Winnipeg.  Last  year  the  expenditure  in 
this  connection  was  $400,000. 

The  Quebec  Government  promises  further  legislation 
in  connection  with  the  policy  of  constructing  roads  through- 
out the  province.  The  extent  of  the  good  roads  movement 
is  indicated  by  the  following  summary.  In  1914,  there  were 
196.68  miles  of  gravelled  roads  made  and  550  miles  of  mac- 
adamized roads.  In  1914,  7,500  men  were  employed  during 
four  months  of  the  year,  and  from  July,  1914,  to  December 
of  the  same  year  the  Provincial  Government  spent  for  the 
improvement  of  roadways  of  all  descriptions  the  sum  of 
$4,354,565. 

In  connection  with  the  bridge  which  the  Burrard  Inlet 
Tunnel  and  Bridge  Company  propose  to  erect  over  Second 
Narrows,  a  contract  was  awarded  recently  to  the  Canadian 
Bridge  Company,  Walkerville.  This  contract  has  now  been 
cancelled  and  tenders  will  be  called  later,  after  new  plans 
have  been  prepared.  The  proposed  bridge  is  to  be  all  steel 
and  concrete  construction,  with  a  centre  span  of  223  ft.  The 
estimated  cost  is  nearly  two  million  dollars.  The  engineers 
are  Messrs.  Cleveland  &  Cameron,  and  the  consulting  engi- 
neer is  Sir  John   Wolfe   Barry,   Lyster   &   Partners. 

As  the  Welland  Canal  is  not  large  enough  to  admit  the 
larger  lake  steamers  the  Dominion  Government  in  1903  be- 
gan the  erection  of  an  elevator  at  Port  Colborne,  at  the 
Lake  Erie  entrance  to  the  canal,  to  tranship  the  grain  from 
the  large  lake  steamers  to  the  smaller  canal  steamers  which 
carry  it  to  Montreal.  The  elevator  began  operations  in 
1908  with  a  storage  capacity  of  800,000  bushels.  The  demand 
for  storage  and  transhipment  increased  so  rapidly  that  the 
Government  decided  to  build  the  new  elevator,  enlarging  its 
capacity  to  2,000,000  bushels;  it  will  be  completed  early  in 
1915  at  a  cost  of  $1,750,000.  Its  facilities  will  be  such  that 
a  steamer  of  400,000  bushels'  capacity  can  discharge  in  ten 
hours,  and  a  canal  steamer  carrying  80,000  bushels  can  be 
loaded  in  about  one  hour. 

Notwithstanding  the  retrenchment  going  on  both  in  com- 
mercial and  civic  life,  considerable  work  is  proceeding  at  Vic- 
toria, B.C.  The  $125,000  First  Presbyterian  Church  is  about 
completed.  Work  is  proceeding  without  delay  on  the  dry- 
dock,  the  cost  of  which  will  be  much  over  $1,000,000.  A 
$300,000  bridge  will  soon  be  erected  by  the  city  jointly  with 
transportation  companies  over  the  Johnson  Street  arm  of 
harbor.  An  $8,000  manual  training  school  is  to  be  erected 
immediately.  An  $18,000  paving  plant,  the  property  of  War- 
ren Bros.,  of  Boston,  Mass.,  has  just  arrived  to  complete 
,the  contract  made  by  the  Canada  Mineral  Rubber  Company 
to  pave  thirty  miles  of  streets  in  Victoria  with  asphalt. 
Most  of  the  work  has  been  completed,  but  there  is  a  certain 
amount  to  be  finished,  which  will  be  completed  immediately. 
The  Hudson's  Bay  Company  has  given  positive  promise 
that  its  new  department  store,  costing  $400,000,  will  be  erect- 
ed without  delay.  The  Government  proposes  to  continue 
the  harbor  dredging  the  same  as  originally  planned.  This 
work  is  considerable  and  will  last  several  years. 
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The  Ottawa  Water  Supply 

THE  following  judgment  was  dfiivfrtU  by  Mr.  Justice 
MiddU'ton  in  declaring  that  the  Provincial  Board  of 
Health  exceeded  its  powers  in  rejecting  Ottawa's 
$2, 000, 000  water  supply  project,  involving  mechani- 
cally filtered  water  from  the  Ottawa  Kiver,  and  substituting 
for  it  Sir  Alexander  Binnie's  j)rojtct  of  a  supply  from  Thirty- 
One  Mile  Lake,  at  a  cost  of  $«,000,000. 

"It  is  quite  apparent,"  said  Judge  Middleton,  "that  the 
board  has  acted  upon  the  assumption  that  it  was  justified  in 
refusing  to  approve  of  the  plan  because  the  scherrte  pro- 
pounded by  Mr.  Currie  (essentially  the  Hazen  filtered  river 
water  plan)  did  not  meet  with  the  approval  of  the  board.  It 
is  manifestly  a  matter  of  vital  importance  that  the  city  of 
Ottawa  should  sevure  a  proper  water  supply.  Whether  it  is 
necessary  to  spend  $2,000,000  or  $8,000,000  for  that  purpose 
must  be  determined  by  those  upon  whom  the  responsibility 
is  placed. 

"The  Legislature  submitted  the  choice  of  the  scheme  to 
the  ratepayers.  They  chose  the  less  expensive  scheme.  By 
this  act  the  Legislature  has  entrusted  the  Board  of  Heaith 
with  certain  duties  and  1  must  determine  upon  the  construct- 
ion of  the  act  whether  the  board  was  given  power  to  review 
the  action  of  the  ratepayers  and  to  disallow  the  scheme  of 
which  the  ratepayers  have  expressed  their  approval  or 
whether  the  board  was  only  given  the  more  limited  power  of 
dealing  with  plans  and  specifications  submitted  for  the  carry- 
ing out  of  the  approved  scheme. 

"It  seems  to  be  clear  that  the  board  has  gone  beyond 
what  was  referred  to  it  by  the  statutes  when  it  assumed,  as 
it  undoubtedly  has,  to  criticize  and  reject  the  engineer's  re- 
port upon  the  source  of  water  supply.  If  it  was  intended  that 
the  board  should  have  the  power  to  strike  at  the  root  of  the 
whole  scheme  by  rejecting  the  river  as  the  source  of  water 
supply,  it  is  hardly  conceivable  that  the  municipality  woyld 
have  been  directed  to  prepare  and  submit  to  the  board  detail- 
ed plans  and  specifications  which,  I  am  told  by  counsel  have 
cost  the  municipality  upward  of  $:!0,000. 

"I  think  the  board  has  failed  to  discharge  the  precise 
duties  imposed  upon  it  by  the  statutes  and  that  the  man- 
damus should  be  granted." 


The  Montreal  Building  Code 

THE  Montreal  code  of  new  building  by-laws,  which 
have  been  under  consideration  for  a  very  long  time, 
and  which  were  prepared  by  Messrs.  Francis  & 
Venne,  will  soon  be  in  operation.  In  connection 
with  tliis  subject,  and  the  amendment  of  the  existing  code,  a 
correspondent  calls  our  attention  to  the  enforcement  of  the 
by-laws  relating  to  theatres  and  moving  picture  halls.  Sec- 
tion 99  of  by-law  No.  260  of  the  present  code,  passed  in 
I'ebruary,  1903,  reads:  "Every  building  hereafter  built  or  al- 
tered to  be  used  as  a  theatre  for  dramatic,  operatic,  or  other 
similar  purposes,  involving  the  use  of  a  stage  with  moveable 
or  shifting  scenery,  curtain  and  machinery,  shall  be  a  first- 
class  building,  and  the  highest  part  of  main  floor  of  audi- 
torium shall  not  be  over  seven  feet  above  the  level  of  the 
street  or  pavement  on  which  the  doors  of  exit  are  located." 
In  the  definition  of  terms,  a  first-class  building  is  defined  as 
a  building  of  fireproof  construction  throughout.  Our  corres- 
pondent points  out  that  notwithstanding  this  by-law.  build- 
ings used  for  theatres  and  picture  halls  were  erected  which 
were  not  fireproof,  and  that  the  Council  nullilied  to  a  certain 
extent  its  own  by-law  by  passing  on  October  6,  1913,  the  fol- 
lowing amendment:  The  provisions  of  sections  99.  100,  and 
102  shall  not  prevent  the  owners  or  occupants  of  buildings 
used  as  amusement  halls  and  which,  since  the  adoption  of 
by-law  360  have  been  altered  to  be  used  as  theatres,  from 
operating  such   theatres,  provided  that   the  alterations  made 


for  such  purpose  be,  in  the  opinion  of  the  building  mspcctor, 
suflicient  for  the  safety  of  the  public.  The  present  by-law 
shall  form  part  of  by-law  N'o.  260,  which  it  amends,  as  to  the 
penalty  and  to  all  other  intents  and  purposes." 

This  amendment  was  passed  while  the  new  code  was 
pending,  and  our  correspondent  is  of  opinion  that  the  Coun- 
cil's action  weakened  the  very  stringent  clauses  of  the  old 
by-law,  necessary  for  the  public  safety.  Whereas  under  the 
original  section,  it  was  compulsory  to  erect  fireproof  struc- 
tures, the  amendment  allows  the  building  inspector  to  be  the 
judge  of  the  sufficiency  of  means  taken  for  public  safety. 


Municipal  Work  at  South  Vancouver 

Till';  .Annual  Report  of  Mr.  S.  Barlow  Bennett,  City 
Engineer  of  South  Vancouver,  reflects  considerable 
activity  in  the  Works  Department  of  that  munici- 
pality during  the  year  1914.  Of  the  various  street 
improvements,  mention  may  be  made  of  the  paving  of  Main 
Street,  which,  from  16th  Avenue  to  51st  Avenue  was  laid 
with  4-in.  wood  blocks  on  a  6-in.  concrete  base.  This  was 
laid  to  what  is  known  as  "lath  construction,"  the  contract  bar- 
ing been  carried  out  by  the  Dominion  Crcosoting  Company, 
Limited.    This  construction  is  said  to  give  a  better  and  firmer 


Mr.  S.  Barlow  Bennett,  City  Engineer  of  Scull)  Vancouver. 

surface,  besides  making  the  road  impervious  to  moisture. 
Bodwell  road  was  paved  with  bitutithic  surface,  laid  on  a  5- 
in.  concrete  base.  Joyce  road,  from  Wellington  avenue  to 
Price  street,  was  paved  with  a  patent  paving  material  known 
as  "Lithtar."  In  the  last  instance  the  road  bed  was  prepared 
by  the  municipality,  while  the  mixing  and  laying  of  the  pave- 
ment were  carried  out  by  Messrs.  Harrison  &  Wall. 

Last  season  the  South  Vancouver  Council  granted  the 
sum  of  $.500  to  form  the  nucleus  of  a  testing  laboratory.  A 
cement  testing  machine,  a  penetrometer  and  other  equip- 
ment were  obtained,  with  the  result  that  many  satisfactory 
te»ts  were  conducted. 

The  streets  were  oiled  efficiently,  at  a  cost  of  n.6«0,  this 
representing  the  expenditure  on  24  miles  of  surface. 

Mr.  Bennett  recommends  the  extension  of  the  day  labor 
system,  and  expresses  the  opinion  that  excellent  results 
should  follow  a  judicious  expenditure  on  the  eq«iniTi.-ni  nr.-»«. 
sary  to  carry  out  municipal  work. 

.\  summary  of  the  work  done  is  as  follows— Mrccis 
cleared  and  rough  graded.  7.790  miles;  lanes  cleared  and 
rough  graded.  6.508  miles;  streets  graded,  2.147  miles:  streets 
rocked,  3..<<l:!  miles;  lanes  rocked.  4.S30  miles;  streets  paved. 
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2.724  miles;  streets  planked,  1.053  miles;  streets  ditched,  2.957 
miles;  box  drain  laid,  2.594  miles;  cement  pipe  storm  sewers, 
5.090  miles;  A.G.  tile,  1.040  miles;  bulkhead,  .524  iniles;  three 
plank  walks,  7.139  miles;  concrete  and  stone  curb,  5.22  miles; 
streets  oiled,  24.01  miles;  wooden  catch  basins,  112;  concrete 
catch  basins,  78;  concrete  manholes,  50;  vitrified  pipe  cul- 
vert. 1;  concrete  culvert,  1. 


Course  of  Lectures  in  Road  Construction 

A  course  of  lectures  in  Highway  Construction  has  been 
determined  upon  by  the  Honorable  Finlay  G.  Macdiarmid, 
Minister  of  Public  Works  for  Ontario,  for  the  benefit  of 
county  road  superintendents  constructing  roads  under  the 
Highway  Improvement  Act,  and  subsidized  by  the  Pro- 
vincial Government. 

The  course  will  be  arranged  by  Mr.  W.  A.  McLean, 
Chief  Engineer  of  Highways,  and  the  several  subjects  will 
be  dealt  with  by  assistant  engineers  of  the  Department.  All 
county  councils  will  he  asked  to  send  their  road  superin- 
tendents or  engineers.  While  applying  more  directly  to 
county  road  work,  the  various  subjects  will  be  of  general 
interest.  All  municipalities  are,  therefore,  invited  to  send 
their  road  or  street  supefintendents  should  they  so  desire. 
The  lectures  will  be  given  in  a  Committee  Room  of  the  Par- 
liament Building,  commencing— it  is  expected — Tuesday, 
February  23rd,  and  closing  Friday,  February  2Gth. 

The  subjects  to  be  dealt  with  will  be  as  follows: — Types 
of  Road  for  the  Open  Country;  Road  Location  and  Grading; 
Alignment,  Straightening,  Hills,  Sub-base,  etc.;  Drainage  of 
Roads;  Geology  of  Road  Materials;  Care  of  the  Roadside; 
Departmental  Regulations;  Gravel  Roads;  Stone  Roads;  Con- 
crete Roads;  Bituminous  and  Brick  Roads;  Culverts;  Bridges 
and  Abutments;  Maintenance  and  Repair  of  Roads;  Machin- 
ery and  Operation;  Quarrying  and  Explosives;  Cost-keeping, 
Road  Accounts  and  Reports;  Traffic  and  Modern  Road  Con- 
struction;  Dust-laying;   Cost   Estimates. 

The  lectures  will  start  at  ten  o'clock  each  morning,  and 
will  be  illustrated  by  lantern  slides.  Following  each  lecture 
the  subject  will  be  open  for  discussion  by  the  county  engi- 
neers and   superintendents. 

It  is  intended  to  make  the  course  of  lectures  thoroughly 
practical  in  all  particulars,  and  all  municipal  road  superin- 
tendents and  engineers  should  as  far  as  possible  avail  them- 
selves of  the  privilege  ofitered  them.  Any  further  information 
may  be  obtained  from  Mr.  W.  A.  McLean,  Chief  Engineer 
of  Highways,  Parliament  Buildings,  Toronto. 


American  Concrete  Institute 

Additional  particulars  are  to  hand  concerning  the 
Eleventh  Annual  Convention  of  the  American  Concrete  In- 
stitute. The  meeting,  which  is  to  be  held  at  the  Auditorium 
Hotel,  Chicago,  from  February  9th  to  12th,  will  mark  the 
completion  of  the  tenth  year  of  the  existence  of  the  Insti- 
tute. On  the  opening  day,  Tuesday,  February  9th,  sessions 
will  be  held  at  10  a.m.,  3  p.m.,  and  8  p.m.,  when  various  rou- 
tine business  will  be  transacted  and  addresses  given  by  prom- 
inent engineers.  Papers  and  discussions  on  this  date  will  re- 
late to  Concrete  Roads  and  Bridges.  On  the  second  day, 
after  various  committees  have  reported,  the  subject  of  Con- 
crete and  Reinforced  Concrete  Tests  and  Design  will  be 
taken  up  in  a  number  of  expert  papers.  "Concrete  in  Art 
and  Architecture"  will  be  the  subject  for  discussion  on  the 
third  day,  Thursday,  February  11th,  at  the  opening  session 
of  which  a  special  committee,  of  which  Mr.  CaSs  Gilbert  is 
Chairman,  will  report  on  the  Edison  fire.  In  the  evening 
the  annual  banquet  will  be  held.  The  closing  day  will  be 
marked  by  the  presentation  of  practical  discussions  on  plant 
management  and  costs.  In  the  morning  Mr.  T.  A.  Smith, 
General    Superintendent    of    the    Turner    Construction    Com- 


pany, New  York,  will  read  a  paper  on  "Contractors'  Equip- 
ment." This  will  be  followed  by  a  paper  "Mechanical  Plant 
for  Handling  Concrete,"  by  Mr.  W.  P.  Anderson,  President 
of  the  Ferro  Concrete  Construction  Company,  Cincinnati. 
Other  papers  to  be  presented  at  this  session  are:  "The 
Strength  of  Concrete  Forms"  by  Harrison  B.  Taft,  Contract- 
ing Engineer,  Seattle,  and  "Concrete  Forms  for  the  Catskill 
Aqueduct"  by  Alfred  D.  Flinn,  Deputy  Chief  Engineer,  New 
York  Board  of  Water  Supply.  At  the  closing  session,  which 
will  be  held  at  3  p.m.  on  Friday,  February  12th,  an  interest- 
ing feature  will  be  the  report  of  the  Committee  on  Methods 
of  Tests  and  Standard  Specifications  for  Concrete  Materials. 


Book  Reviews 

The  Use  of  Water  in  Irrigation. — By  Samuel  Fortier. 
Published  by  the  McGraw-Hill  Book  Company,  New  York 
City.  Price,  $2.00  net.  The  author  of  this  book  has  had 
extended  experience  as  Chief  of  Irrigation  Investigations  in 
the  Office  of  Experiment  Stations  of  the  U.  S.  Department 
of  Agriculture.  The  work  deals  with  the  agricultural  side 
of  irrigation,  and  is  designed  to  be  helpful  to  settlers,  irriga- 
tion farmers  and  engineering  students.  The  subject  matter 
is  confined  almost  exclusively  to  the  problems  which  con- 
front the  irrigator.  Considerable  space  is  devoted  to  an  ex- 
planation of  the  methods  of_preparing  land  and  applying 
water.  It  is  noted  that  considering  the  rich  soil  and  favor- 
able climate  of  arid  America,  the  average  yields  under  irriga- 
tion are  small,  this  being  due,  mainly,  to  the  adoption  of 
faulty  methods  in  watering  fields  and  in  maintaining  moisture 
conditions  in  the  soil.  There  are  chapters  in  this  useful  work 
which  cannot  fail  to  be  helpful  to  the  engineering  practi- 
tioner in  the  agricultural  districts  of  the  West. 

Construction  of  Masonry  Dams. — By  Chester  W.  Smith 
Published  by  the  McGraw-Hill  Book  Company,  New  York 
City.  Price  $3.00.  This  book,  which  is  illustrated  by  many 
excellent  half-tone  and  line  drawings,  has  been  written  from 
the  viewpoint  of  the  constructing  engineer, — a  fact  which 
will  commend  it  to  many  of  our  readers.  While  a  great 
many  volumes  have  been  written  upon  the  design  of  ma- 
sonry dams,  this  is  perhaps  the  first  that  supplies  adequate 
details  of  construction  and  supervision.  The  work  consists 
of  nearly  three  hundred  pages.  Some  idea  of  its  compre- 
hensive scope  may  be  obtained  from  the  subject  matter  of 
the  various  chapters,  which  is  as  follows: — Exploring  the 
Site;  Temporary  Works  for  Stream  Diversion;  Preparing  the 
Foundation;  Masonry  Construction;  Quarrying;  Face  Work; 
Miscellaneous  Features;  Plant  and  Power;  Installation  Re- 
quired and  Power  Consumption;  Assembling  Materials, 
Crushing  and  Mixing;  Transportation  of  Materials;  Probable 
Future  Methods;  Estimates  of  Cost;  Partial  List  of  Exist- 
ing Dams  with  Descriptions  and  Costs. 


From  the  Canadian  Mining  Journal  we  have  received  a 
copy  of  their  1914  manual,  a  handbook  of  information  con- 
cerning the  mineral  resources  and  mining  industries  of  Can- 
ada. Readers  of  the  Contract  Record  will  find  this  work  a 
most  valuable  reference  for  information  relating  to  iron, 
lead,  zinc,  gypsum,  and  other  mineral  products  which  enter 
into  constructional  manufactures.  The  manual  is  ably  edited 
and  well  illustrated. 


Messrs.  Hazen,  Whipple  &  IniUer  is  the  new  name  of  the 
firm  which  was  formerly  Hazen  &  Whipple,  consulting  civil 
engineers,  of  New  York  City.  Mr.  Weston  E.  Fuller,  whose 
name  is  added,  has  served  with  the  firm  for  a  number  of 
years,  he  having  devoted  most  of  his  time  to  water  supply 
and  filtration  problems.  Mr.  Chester  M.  Everett,  for  eight 
years  an  employee  of  the  firm,  has  been  taken  into  partner- 
ship. 
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The  Exportation  of  Nickel 

TlilC  mea.siircs  taken  some  time  ayo  by  the 
Canadian  Government  in  regard  lo  the 
export  of  nickel  were  a  .step  in  the  right  direc- 
tion, but  public  opinion  has  not  yet  been  satis- 
fied, neitlier  has  the  responsibihty  of  the  authoritie.s 
been  fully  discharged.  It  yet  remains  to  be  emphasiz- 
ed, despite  the  eflforts  of  .special  interests  to  the  con- 
trary, that  the  export  of  nickel,  except  in  its  final  and 
most  valuable  form,  should  be  made  as  difficult  as 
possible,  and  that  refining  plants  should  be  established 
cither  by  encouraging  private  capital  to  enter  the  field, 
or  under  Government  management. 

There  has  been  much  discussion  of  the  question 
in  the  papers,  and  many  fiery  arguments  have  been  ad- 
duced. Possibly  in  some  quarters  the  case  may  have 
been  overstated,  but  there  can  be  no  smoke  without 
tire,  and,  in  our  opinion,  the  casus  belli  is  indisputalde. 

W'c  have  refrained  from  entering  the  discussion. 
having  felt  that  the  matter  was  receiving  able  publicity 
in  other  quarters,  but  we  feel  called  into  the  fray  when 
we  note  the  stand  taken  by  our  contemporary,  the 
Canadian  Mining  Journal,  which  remarks  in  a  recent 
issue  that  "to  place  an  embargo  on  nickel  matte  out- 
side the  Empire  would  mean  that  we  should  export 
only  enough  matte  to  supply  the  Mond  Company's 
smelter  in  V\'ales,  close  down  large  mines  and  smelters 
in  the  Sudbury  district,  throw  many  men  out  of  work, 
and  cut  olT  a  large  source  of  supply  of  armament  for 
the  allies  and  friendly  neutrals." 

To  the  Canadian  Mining  Journal  we  should  look 
for  a  satisfactory  deliverance  on  this  particular  issue, 
but,  inifortunately,  the  Mining  Journal  seems  to  have 
got  hold  of  the  wrong  premise,  and  in  various  articles 
has  taken  the  untenable  position  of  placing  the  resp<m- 
sibility  upon  the  public.  N'o  doubt  newspapers  and 
patriotic  leaders  would  be  willing  to  accept  this  re- 
sponsibility, and  could  bring  public  opinion  to  bear 
so  heavily  that  there  would  be  no  trifling  with  the 
matter — had  they  the  facts.  But  intense  secrecy  and 
reserve  is  exercised  by  both  the  Government  and  the 
International  Tv'ickel  Company. 

The  Mining  Journal  says:  "The  World  asks  that 
without  an)-  evidence  that  nickel  is  being  shipped  to 
Germany  by  the  United  States,  we  should  forbid  the 
export  to  the  United  States."  Surely  one  would  have 
thought  that  the  onus  of  proving  that  nickel  was  not 
reaching  Germany  lay  upon  the  Government,  who  could 
stop  it.  and  upon  the  refiners  who  are  profiting  by  the 
l)olicy  of  non-interference.  How  can  the  public  or 
newspapers  prove  what  is  going  on  in  an  immense 
plant  which  is  hedged  around  by  locked  doors  and  a 
perfect  system  of  commercial  espionage?  Xo  one  has 
said  that  sixty  per  cent,  of  Canada's  nickel  goes 
direct  tt>  ( icrman  ports ;  this  would  be  impossible  be- 
cause of  the  Hritish  fleet ;  what  is  said,  is — that  as 
nickel  is  necessary  to  Germany  in  her  present  peril,  it 
is  more  than  likely  that  it  is  going  to  her  indirectly, 
just  as  copper  is  going  to  her. 

Let  us  remember  that  apart  iri.ni  ilic  im- 
measurable cost  in  lives,  the  expense  of  the  war  to 
Britain  is  S.^.OOO.OOO  a  day.  and  to  Canada  $1,000,000 
a  week,  \\ith  the  supply  of  nickel  cut  off  from  tier- 
many,  the  war  will  stop  stx>ner  than  otherwise.  So 
that  as  a  simple  business  proposition  it  would  l>c  much 
cheaper  to  i)ay  the  nickel  company  for  their  loss,  and 
to  support  the  people  of  Sudbury — about  whom  our 
ontemporary  is  .so  much  concerned — by  paying  their 
wages,  than  to  let  the  nickel  out  of  the  country,  and 
by  so  doing  prolong  the  duration  of  the  war.     One 
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must  bear  in  mind  the  fact  that  a  rifled  gun  is  useless 
after  it  has  been  fired  from  fifty  to  one  hundred  times : 
it  has  to  be  replaced  by  a  new  gun  in  which  nickel  is 
used.  If  we  do  our  best  to  deter  the  enemy  from  con- 
tinuing the  manufacture  of  these  new  guns,  so  much 
the  better  is  the  prospect  of  an  early  termination  of 
the  war. 

A  point  in  favor  of  not  interfering  with  the  present 
arrangement  is  said  to  be  that  the  nickel  company 
which  exports  its  matte  to  Wales  would  get  an  ad- 
vantage over  the  other  company  which  sends  its  pro- 
duct to  New  Jersey.  But  there  are  many  seeming  in- 
justices in  war-time,  and  the  relative  advantage  to 
rival  operators  must  not  be  weighed  when  considering 
a  war  measure  in  the  deadly  struggle  in  which  we  are 
engaged. 

It  appears  from  the  discussion  of  this  nickel  ques- 
tion that  the  commercial  spirit  is  still  dominant  in 
Canada  and  powerful  enough  to  prevail  against  the 
belief  of  the  thoughtful  persons  who  are  persuaded 
that  there  are  various  ways  in  which  we  can  assist  the 
Empire  to  bring  our  great  enemy  to  his  knees. 

As  far  as  Canada  is  concerned,  we  need  not  be  ap- 
prehensive :  the  world  must  continue  to  come  to  this 
country  for  nickel. 

This  question  can  not  be  closed  until  the  Govern- 
ment comes  forward  with  an  active  and  immediate 
policy  looking  to  the  establishment  of  reduction  plants 
in  Canada.     What  steps  are  being  taken? 


Ottawa's   "  Leaning  Tower  " 

FOR  two  or  three  years  a  large  crack  has  been 
developing  in  the  tower  of  the  Victoria  Me- 
morial Museum  at  Ottawa,  and  in  all  prob- 
ability the  building  will  be  closed  shortly. 
The  crack  has  been  caused  by  the  sinking  of  the 
foundations.  It  runsfrom  top  to  bottom  of  the 
tower,  as  well  as  across  the  floor  and  ceiling,  and  if 
allowance  is  made  for  the  number  of  times  that  it 
has  been  plastered,  it  is  now  nearly  a  foot  wide.  It 
extends  through  many  of  the  offices,  and  has  render- 
ed extensive  repairs  to  plumbing  necessary.  In 
reality,  the  tower  is  separating  from  the  main  struc- 
ture, and  sinking  with  a  slight  slant  forward. 

The  Department  of  Public  Works  has  called  in 
experts  to  submit  a  report,  and  in  all  likelihood  ex- 
tensive repairs,  if  not  rebuilding,  will  be  necessary. 
It  is  of  interest  to  recall  the  fact  that  an  examina- 
tion of  this  fissure  was  made  by  the  writer  some  three 
years  ago,  when  he  urged  that  protective  measures 
should  be  taken  immediately.  Now  the  Government 
has  on  its  hands  a  "leaning  tower"  to  which  the  credit 
and  interest  of  the  one  at  Pisa  do  not  attach. 


The  only  Canadian-made  railway  in  England  has 
been  constructed  by  Canadian  troops  at  Salisbury. 
The  roads,  which  were  of  a  temporary  nature,  were 
all  badly  cut  up  owing  to  the  heavy  rains  and  the 
enormous  traffic  engaged  in  the  hauHng  of  supplies  to 
the  camps.  Various  members  of  the  troops  belonging 
to  the  engineering  section  were  finding  life  dull  owing 
to  the  continuous  rains ;  consequently  they  imdertook 
the  construction  of  a  light  railway  which  would  serve 
their  various  camps.  A  contract  was  awarded  to  Sir 
John  Jackson  &  Company  for  the  construction  of  this 
service  railway,  and  Canadian  eiiigineers,  many  of 
whom  are  graduates  of  the  universities  of  this  coun- 
try, were  engaged  in  its  construction.  This  is  not  all 
the  Canadian  engineers  have  done,  for  at  Bulford  and 


Larkhill  they  have  had  charge  of  the  construction  of 
a  water  supply  system. 

A  Complex  Situation 

ELSEWHERE  in  this  issue  we  publish  an  inter- 
esting paper  dealing  with  the  international 
Niagara  Power  situation.  At  the  outset,  the 
author,  Mr.  Arthur  V.  White,  defines  the  situa- 
tion as  "complex,"  and  as  evidence  of  the  complexity 
he  adduces  some  interesting  material  bearing  upon 
the  possibility  of  international  complications.  He 
tells  us  that  "the  chief  danger  lies,  not  with  the  people 
themselves,  but  with  the  aggressiveness  of  powerful 
United  States'  commercial  interests  whenever  they 
fear  that  their  assets  were  jeopardized." 

Mr.  White  discusses  two  Bills  which  have  been 
presented  to  the  United  States  Congress,  which  if  en- 
acted "will  be  of  serious  import  to  Canada."  As  Mr. 
White  intimates,  the  growing  demands  of  Canadian 
factories  are  causing  concern  on  the  other  side  of  the 
border,  and  it  is  the  open  intention  of  those  who  are 
bringing  forward  these  Bills,  to  import  into  the 
United  States  largely  increased  quantities  of  power 
generated  in  Canada.  Of  the  various  statements  and 
reports  quoted  by  Mr.  White,  none  is  more  illuminat- 
ing than  that  of  Lt.-Col.  Sanford.  The  candor  of  the 
following  extract  is  refreshing:  "There  is  no  question 
hut  that  Niagara  power  will  soon  be  utilized  to  the 
fullest  extent  allowed  by  governmental  restrictions.  If 
advantage  of  the  power,  generated  in  Canada,  cannot 
be  had  on  the  American  side,  manufacturers  will  be 
attracted  to  Canada  by  this  cheap  power,  and  the  in- 
dustries of  this  country  will  suffer  accordingly.  The 
effect  of  present  restrictions  on  the  importation  'of 
power  is  becoming  noticeable Manufactur- 
ers at  present  contracting  for  additional  Niagara 
power  must  locate  and  are  locating  in  Canada." 

With  every  honest  effort  to  avoid  international 
complications,  Canada  must  adopt  protective  measures 
and  secure  the  unhampered  development  of  her  indus- 
tries. It  is  gratifying,  therefore,  to  learn  that  the 
Commission  of  Conservation  have  given  the  most  care- 
ful consideration  to  this  problem  and  that  they  arc 
alive  to  the  many  slippery  possibilities  which  jeopard- 
ize one  of  Canada's  greatest  national  assets. 


The  Munster  Grenchenberg  Tunnel  near  Berne, 
Switzerland,  was  holed  through  on  October  27,  1914. 
The  tunnel  is  5^  miles,  or  slightly  longer  than  the 
Hauenstein  base  tunnel,  which  was  holed  through 
July  10.  The  new  tunnel  is  located  north  of  the  Lots- 
chberg  tunnel  on  the  main  route  to  Italy  via  the  Simp- 
Ion  tunnel.  Its  construction  has  taken  three  and  a 
half  years  and  its  cost  is  about  $5,000,000.  When  the 
tunnel  is  put  in  operation  the  railroad  line  will  be 
shortened  10^  miles  and  the  time  of  the  journey  les- 
sened by  forty  minutes. 


A  certain  writer  has  recently  said :  "There  is  no- 
thing quite  so  grand  as  'panic  faith,  'faith  in  your  bank,' 
'faith  in  your  industries,'  'faith  in  your  governmental 
representatives,'  'faith  in  your  country'  and  'faith  in 
yourself.'  "  Fear  nearly  always  starts  with  the  indi- 
vidual and  is  nearly  always  without  reason.  If  every- 
body would  determine  to  keep  his  head  just  now,  the 
greatest  prosperity  this  country  has  ever  known  will 
soon  begin  to  poke  out  its  head.  Remember  that  when 
you  are  in  a  fire  it  is  not  safe  to  stand  around  idle.  A 
wall  might  fall  and  crush  you.  Get  busy  with  your 
little  bucket  of  water  and  help  put  out  the  fire. 
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The    Relationship    of    the    Engineer    to    the 
Proprietor  and  Contractor 


Staff  Report  of  an  Address  Delivered   in    Toronto  last  week  by  Mr.  M,  J. 
Butler,  L.L.B.,  C.M.G.,  President  of  the  Canadian  Society  of  Civil  Engineers 


o 


X  I'',  of  the  most  essential  aspects  of  engineering, 
\iz.,  the  co-operation  of  tlie  I'lngineer,  the 
Contractor  and  the  I'roprietor,  was  discussed 
last  week,  on  the  occasion  of  his  visit  to  To- 
ronto, by  Mr.  M.  J.  ISutler,  C.M.C].,  President  of  the 
Canadian  Society  of  Civil  Engineers,  in  an  address 
delivered  before  some  four  hundred  engineers  and  cn- 
,L;inecring  students  at  the  University  of  Toronto. 

Mr.  Kutler  said  that  the  engineer  stood  between 
•ill  contractors — between  the  jjroprietor  on  the  one 
liand,  to  see  that  he  got  what  he  paid  for,  and  the  con- 
tractor on  the  other,  to  see  that  lie  received  due  pa\'- 
ment  for  the  vv(jrk  he  performed.  An  engineer  should 
ascertain  what  the  essentials  should  be  in  regard  to 
tile  drawing  up  of  specifications. 

Discussing  the  essentials  of  the  specification,  the 
si)eaker  quoted  examples  wherein  failure  in  this  re- 
s|)ect  frc(|ucntly  led  to  trouble.  Tlie  specification  was 
nothing  more  or  les.s  than  a  detailed  description  of 
how  the  work  it  covered  should  be  done  and  how  the 
engineer  wanted  it  done,  lie  deprecated  the  tendency 
among  engineers  to  copy  from  a  set  of  rules  in  prefer- 
ence to  drawing  up  original  specifications.  The  lattei' 
course  was  naturally  much  more  difficult.  Specifica- 
tions should  be  drawn  with  accuracy,  and  a  definite 
effort  made  to  describe  what  the  work  was  to  be,  how 
it  was  to  be  i)lanned,  and  how  fair  play  could  best  be 
afforded  to  the  man  who  was  risking  his  money  in  the 
enterprise,  and  to  insure  to  the  contractor  a  fair  return 
for  his  work — no  more  and  no  less.  He  counselled  the 
young  engineers  to  obtain  the  advice  of  their  older 
and  experienced  brethren  in  the  profession  whenever 
any  doubt  existed  as  to  what  their  course  should  be. 
Hy  this  means  they  would  be  able  to  perform  more  ' 
satisfactory  work  fur  their  cmi)loyer. 

Dealing  with  the  ideal  specification,  the  speaker  al- 
luded to  the  Transcontinental  Railwaj'  specification 
which  had  been  prepared  after  many  years  of  careful 
study,  and  after  a  good  deal  of  experience  in  the  work. 
It  was  a  very  complete  specification,  and  contained  all 
the  clauses  that  need  be  found  in  any  cc)ntract.  lie 
em[)hasized  the  need  for  the  young  engineer  to  famil- 
iarize himself  with  the  essentials  of  a  contract,  the 
rules  of  interpretation  and  the  form  in  which  expres- 
sion to  these  rules  should  be  given.  His  remarks  in 
reference  to  standard  rules  in  the  carrying  out*  of  a 
specification  were  highly  illuminating.  He  referred 
to  an  instance  in  his  career  where  a  contract  had  been 
carried  out  most  successfully  although  not  a  single 
one  of  the  prescribed  rules  in  the  specification  had 
been  adhered  to.  The  specification  to  which  he  refer- 
red called  for  concrete  with  one-man  stone  in  the  con- 
struction of  an  embankment,  whereas  the  stone  he 
utilized  was  of  several  tons  weight.  The  result  was 
a  magnificent  job.  highly  pleasing  to  himself  and  to 
the  proprietor  as  well.  He  pointed  out,  however,  that 
the  intelligent  interpretation  of  a  s])ecification  was  one 
tliat  could  only  be  accomplished  after  considerable 
study.  He  also  referred  to  the  necessary  functions  of 
the  plans  and  specifications,  giving  a  general  outline 
of  instructions  to  the  bidder,  in  order  that  he  might 
make  a  fair  and  intelligent  bid.     It  was  a  mistake  t.i 


give  an  engineer  too  much  authority.  At  the  same 
time  he  should  be  invested  with  power  sufficient  to 
place  him  in  a  position  to  determine  points  of  engi- 
neering difficulty  for  he  was  much  more  competent 
to  determine  these  than  were  the  law  courts. 

Concluding  a  brief  but  highly  instructive  address, 
Mr.  Butler  stated  that  the  most  successful  engineer- 
ing work  was  that  which  combined  good  engineering 
with  the  economical  expenditure  of  money. 

Professor  Gillespie,  in   moving  the  best  thanks  of 


HuiU-r.  L.L.B..  CM 


Ir^ar 


the  niceuiiu;  ill  iiiL-  .-pcaker,  reuweti  to  .\lr.  iJuticrs 
special  qualifications  for  addre.ssing  them  on  a  subject 
concerning  the  ethical  and  legal  aspects  of  the  ques- 
tion. 

Mr.  E.  D.  Gray,  President  of  the  Engineering- 
Society,  seconded  the  motion,  which  was  formally 
tendered  by  the  Chairman,  Mr.  A.  F.  Stewart. 


Pumps  to  handle  storm  water  from  a  9j4-ft.  con- 
crete sewer  are  being  installed  at  Sacramento.  Gal. 
The  sewer  main  enters  the  sump  house  below  sea  level, 
and  the  effluent  is  delivered  under  pressure  through 
a  7j  j-ft.  main  into  the  Sacramento  River.  The  sump 
house  is  being  equipped  with  three  30-in.  and  two  22- 
in.  pumps,  and  the  building  is  planned  so  as  to  accom- 
modate more  pumps  When  the  amoimt  of  water  to  be 
handled  requires  it. 
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Engineering   Topics  in  the  Old  Land 

Experimental  Sections  with  Reinforced  Concrete  Roads— The  Evil 
of  OflBcial  Testimony  Exemplified— Concerning  "  The  Association 
of  Consulting    Engineers  "—An    Opportunity   for   the  War  Office 

By  the  London,  Eng.,  Correspondent  of  the  Contract  Record 


Westminster,   Jan.   16,   1915. 

MENTION  was  made  in  a  recent  article  of  the 
fact  that  concrete  roads  had  not  heen  tried 
in  this  country,  or  at  best  that  what  trials 
had  been  made  were  unauthoritative  or 
fugitive.  Mr.  H.  P.  Chapman,  the  county  surveyor 
of  Kent,  England,  has  made  a  move  in  the  right  direc- 
tion, and  six  trial  sections  of  concrete  road  (towards 
which  the  Road  Board  is  contributing)  are  now  being 
laid.  The  concrete  is  to  be  a  six  to  one  composition, 
and  is  to  be  laid  to  a  thickness  of  6  in.,  and  each  sec- 
tion is  to  be  of  a  length  of  75  yards.  The  British 
Portland  Cement  Manufacturers,  Limited,  are  supply- 
ing a  specially  prepared  slow-setting  cement,  and  the 
ballast  is  to  be  carefully  washed  and  screened.  It  is 
unfortunate,  perhaps,  that  the  sections  are  all  to  be  re- 
inforced, and,  it  would  have  been  much  better,  for  ex- 
perimental purposes,  if  one  section  had  consisted  oi 
plain  concrete.  Still,  one  must  be  thankful  for  partial 
mercies,  and  the  wearing  surface  of  a  concrete  road 
will  be  pretty  severely  tested.  The  reinforcement — 
■Expanded  Metal  Company's  diamond  steel  mesh,  in- 
dented steel  bars,  the  United  States  Steel  Product 
Company's  steel  wire  mesh,  and  the  British  Reinforced 
Concrete  Engineering  Company's  "R.B.C."  fabric — 
will  be  laid  at  from  V/2  in.  to  2  in.  from  the  surface  of 
the  sections,  and  longitudinal  and  transverse  expansion 
joints  will  be  provided  in  every  case.  The  result  of 
the  trials  will  be  awaited  with  considerable  interest 
in  this  country  and  may  furnish  some  valuable  data 
for  Canada  and  the  United  States.  Mr.  Matthews 
Jones,  the  city  surveyor  of  Chester,  in  his  presidential 
address  delivered  before  the  Institution  of  Municipal 
Engineers  last  month,  mentioned  certain  experiments 
that  he  had  been  carrying  out  in  reinforced  concrete 
roadways,  which  had  given  the  greatest  possible  sat- 
isfaction, and  he  expressed  the  opinion  that  "all  county 
main  roads  would  be  done  on  these  lines  in  a  few 
years." 

Official  Testimonies 

Mention  has  just  been  made  of  the  Road  Board, 
as  contributing  to  the  trials  being  made  by  Mr.  Chap- 
man. The  consulting  engineer  to  the  Board  is  Colonel 
Crompton,  an  electrical  engineer,  and  in  such  capacity 
he  has  the  final  word  in  regard  to  road  construction 
in  all  parts  of  the  country.  It  is  lamentable,  therefore, 
to  find  him  giving  testimonials  to  firms  of  proprietary 
road  materials.  His  views  are  never  very  definite, 
and  he  has  boxed  the  compass  more  than  once,  and  it 
must  be  difficult  for  him  to  steer  clear  of  trouble.  For 
example,  only  the  other  day  he  testified  in  glowing 
manner  to  the  excellence  of  a  material  marketed  by  a 
certain  firm  of  manufacturers  of  asphalt  macadam, 
though  whether  (as  has  been  questioned)  he  testified 
as  the  consulting  engineer  to  the  Road  Board  or  as  a 
private  consulting  engineer  no  one  knows.  In  his 
testimonial  he  mentioned  that  he  had,  for  the  last  two 
years,  been  "looking  anxiously  for  methods  of  con- 
struction which  would  resist  deformation  in  bitumin- 
ous bound  roads,"  and  he  has  "no  hesitation  in  saying 
that  the  best  he  has  seen  is"  that  of  the  firm  to  which 


he  writes.  "The  twenty-seven  months  of  traffic  at 
Hoggers  Corner"  (his  exact  words  are  quoted)  "leads 
me  to  believe  that  with  a  road  constructed  no  worse 
than  the  one  at  Hoggers  Corner,  the  life  will  be  quite 
as  great  as  that  of  the  best  asphalt  laid  on  concrete, 
and  I  think,  therefore,  you  are  perfectly  safe  in  taking 
contracts  for  ten  years  at  trifling  maintenance  figures, 
which  do  not  average  more  than  4d.  per  yard."  Col- 
onel Crompton  can  scarcely  eat  words  such  as  these, 
remarkable  as  his  digestive  powers  may  be,  and  he  is 
committed  for  all  time  to  accept  the  material  of  this 
firm  at  his  own  assessment  and  recommend  it  to  his 
Board.  No  man  holding  an  official  post  should  place 
himself  in  such  a  delicate  position. 

The  Association  of  Consulting  Engineers 

It  is  difficult  to  find  any  real  reason  for  the  forma- 
tion of  this  body  of  professional  men,  and  despite  the 
glowing  statement  that  "this  association  is  thoroughly 
representative  as  testified  by  the  imposing  array  of 
prominent  names  appearing  in  the  list  of  the  managing 
committee,"  no  illuminating  ray  of  light  is  forthcom- 
ing. The  Institution  of  Civil  Engineers — with  its  oflf- 
shoots  representing  mechanical  and  electrical  engineer- 
ing, gas  and  water — surely  answers  every  requirement, 
even  to  the  very  definite  safeguards  for  the  preserva- 
tion of  professional  etiquette.  Were  the  Association 
for  consulting  engineers  only,  there  would  be  good 
reason  for  its  existence,  but  its  members  appear  to  be 
civil  engineers  and  not  men  whose  work  is  simply  to 
advise.  Its  rules  against  soliciting  work,  against  the 
payment  of  commissions,  and  against  ousting  brother 
professionals  are  all  admirable,  but  they  bring  one  no 
nearer  to  the  condition  of  things  sought  after  by  every 
professional  body.  Even  State  recognition  could  not 
help  in  these  three  essentials,  for  members  of  the 
"recognized"  professions  are  not  against  outraging  the 
laws  of  etiquette,  whether  written  or  unwritten.  As 
has  been  said  in  this  column  more  than  once,  men  must 
live,  and  to  live  they  must  work,  and  work  will  not  fall 
into  one's  lap  or  rush  in  at  one's  office  door.  Even  a 
brass  plate  fails  as  a  client  catcher,  and  the  man  who 
has  no  influence  must  remedy  its  lack  by  initiative  and 
push.  Attention  was  directed  recently  by  the  writer 
to  the  advertised  appointment  of  an  engineer  to  the 
Eastern  Valleys  (Monmouthshire)  Joint  Sewerage 
Board,  for  which  engineers  were  requested  to  tender, 
stating  qualifications  and  terms  required.  It  was  said 
then  that  "the  man  who  tenders  for  this  job  runs  the 
risk  of  reprimand,  if  not  of  compulsory  resignation" 
from  his  professional  society,  and  a  circular  has  just 
been  issued  by  the  Institution  of  Civil  Engineers 
strongly  condemning  the  action  of  members  of  the  in- 
stitution who  responded  to  the  advertisement.  Pos- 
sibly the  Association  of  Consulting  Engineers  would 
have  shown  the  olifending  members  the  door ! 

The  Proposed  Municipal  Engineering  Corps 

The  proposal  to  form  a  Municipal  Engineering 
Corps  has  been  given  some  prominence  in  the  Con- 
tract Record,  and  readers  are  referred  to  the  article 


January  37,  191  f 


THE    CONTRACT     RECORD 


83 


which  appeared  in  the  issue  of  September  2.  As  was 
then  explained,  the  War  Department  practically  turn- 
ed the  idea  down,  and  now  that  it  has  been  revived 
things  are  no  forrader.  The  proposed  corps  was 
to  consist  entirely  of  municipal  engineers,  a  body  of 
specially  trained  men,  who  would  be  of  the  highest 
use  in  a  hundred  ways  not  only  in  the  event  of  an  in- 
vasion but  at  all  times — in  times  even  of  peace — if  they 
could  be  got  to  work  together  for  certain  specific  pur- 
poses. They  would  form  an  intelligence  department 
of  the  first  order,  and  as  regards  technical  work  (to 
mention  one  instance  only)  had  they  been  engaged  in 
the  construction  of  huts  and  hospitals  the  whole  of  the 
men  in  training  might  have  had  decent  lodgment.  Still, 
this  is  beyond  the  matter  now,  and  the  reason  for  re- 
verting to  the  offer  is  that  the  War  Office  would  con- 
sent now  to  the  corps  being  raised  and  affiliated  to  the 
Central  Association  Volunteer  Training  Corps. 
Brains  vs.  Brawn 
ThLs  hitter  body  consists  of  men  unable  to  serve 
in  the  regular  or  territorial  army,  and  it  has  to  be  en- 


tirely self-supporting.  It  may  arrange  for  uniformity 
of  dress  (so  long  as  no  badges  of  rank  are  worn)  but 
uniform  may  be  worn  only  when  necessary  for  train- 
ing. The  accepted  military  ranks  and  titles  must  not 
be  used,  and  no  oath  of  attestation  is  permitted.  Army 
recruiting  officers  may  "visit  the  corps  at  any  time  to 
recruit  any  members  found  eligible  for  service  with 
the  regular  army  whose  presence  in  the  corps  is  not 
accounted  for  by  some  good  and  sufficient  reason." 
There  is  little  to  cavil  at  in  much  of  this  so  far  as  or- 
dinary volunteer  associations  are  concerned,  but  with 
municipal  engineers  it  is  quite  different.  "To  drill 
and  to  learn  the  elements  of  musketry  in  their  spare 
time"  was  not  in  the  mind  of  the  promoters  of  the 
scheme,  since  the  sphere  of  each  individual  would  be 
his  own  district.  As  a  matter  of  fact  the  whole  thing 
is  knocked  finally  on  the  head,  and  it  remains  for  the 
municipal  engineer  only  to  join  some  local  association 
where  his  specialist  knowledge  would  be  of  no  value 
at  all — where,  in  fact,  a  man  from  the  plough  tail, 
might  prove  the  better  man  of  the  two. 


The  Engineer  Out  in  the  World 

[Paper  presented  by  Mr.  Martin  Sclireihcr  before  Section  D  o(  tlic  American  Association  for  the  Advancement  oi 
Science,  at  the  Philadelphia  meeting  last  month.  In  this  paper  the  author  outlines  the  requirements  necessary  for  ftucccst 
under  the  conditions  prevailing  in  modern  industrjr  and  discloses  the  broad  field  open  to  technically  traineii  men  who 
can  meet  tlie  demands  of  busniess.  In  our  next  issue  we  shall  present  an  interesting  discussion  of  this  pa^xr  prepared 
by  Mr.  ]Tarry  Barker,  of  the  editorial  stafT  of  the  Engineering  News.  Mr.  Schrciber  is  Maintenance  of  Way  Kneincer  for 
the  Public  Service  Railway  Company,  Newark,  N.J.  He  is  a  Past  President  of  the  American  Electric  Railway  En^neer* 
iiig  Association.] 


FIRST,  it  should  be  appreciated  that  the  engi- 
neering profession,  like  all  business,  has  been 
hard  pressed  to  keep  abreast  of  the  times.  Not 
only  has  the  engineer  been  called  on  to  keep 
pace  with  special  industries,  but  positions  have  also 
been  thrown  open  to  him  requiring  economical,  organ- 
ization, financial  and  general  business  ability.  Along 
with  these  duties  a  new  field  has  appeared  in  public 
affairs.  The  great  expanse  of  knowledge  is  in  glaring 
contrast  with  what  was  expected  of  the  technically 
trained  men  of  olden  ages. 

During  recent  years  considerable  controversy  has 
arisen  relative  to  certain  phases  of  the  engineering 
profession.  One  important  topic  is  that  of  the  proper 
training  of  the  engineer.  This  question  necessarily 
involves  the  curriculum  of  the  technical  schools  and  a 
great  deal  has  been  written  and  said  on  the  subject. 
While  many  argue  for  the  college,  some  actually  con- 
demn the  work  as  now  carried  on  in  the  technical 
schools.  The  writer  is  firmly  of  the  oi)inion  that  such 
questions  as  these,  along  with  the  proper  compensa- 
tion of  engineers  and  others,  may  be  intelligently  con- 
sidered only  after  we  have  analyzed  the  present-day 
field  for  the  engineering  profession. 

Extent  of  Specialization 

While  the  writer  was  attending  a  Board  of  Trade 
meeting  one  evening,  a  gentleman  sitting  ne.Kt  to  him 
after  some  conversation,  said  that  he  manufactured 
heels  for  shoes  and  sold  the  heels  to  shoe  manufac- 
turers. It  seemed  strange  at  first  thought  that  the 
shoe  manufacturer  should  not  make  the  heels  as  well 
as  the  rest  of  the  shoe. 

The  factory  of  the  Ford  Motor  Car  Company  at 
Detroit,  prolxibly  one  of  the  most  complete  of  modern 
industrial  establishments,  by  no  means  builds  the  en- 
tire product.  The  bodies,  wheels,  tires,  carburettors, 
lamps,  roller  and  ball  bearings,  grease  cups,  all  drop 


forgings  and  minor  parts  are  purchased  from  other 
sources.  It  is  said  that  the  drop  forgings  used  by  the 
Ford  Motor  Car  Company  amount  in  value  to  one- 
half  of  all  the  drop  forgings  used  in  the  United  States. 

These  are  striking  examples  of  how  far  modem 
specialization  has  actually  successfully  progressed. 

The  professions  have  followed  the  example  of  man- 
ufacturers in  specialization.  We  have  criminal,  jury 
and  corporation  lawyers,  the  doctor  of  surgery,  the 
doctor  of  diseases  of  the  eye,  ear  and  throat,  and  the 
doctor  for  babies.  We  even  find  diversion  in  profes- 
sional dentistry,  which  in  itself  is  somewhat  of  a  re- 
stricted line.  The  public  often  recognizes  one  doctor 
of  dei.tistry  particularly  skilled  in  the  extraction  of 
teeth,  while  another  makes  plates  and  bridges  for  the 
teeth  and  mouth. 

Development  of  Profession 

Engineering  coming  along  with  other  professions 
is  now  made  up  largely  of  men  trained  along  profes- 
sional lines.  At  first  we  had  only  the  engineer.  Then 
came  civil,  mechanical,  electrical  and  mining  engineers. 
Not  so  long  ago  we  frequently  met  men  purporting 
to  be  combination  civil,  electrical  or  mechanical  engi- 
neers. To-day  anyone  claiming  such  a  field  for  him- 
self would  be  liable  to  subject  himself  to  ridicule,  not 
only  by  engineers  in  general  but  the  laymen  as  well. 
Nowadays,  it  is  not  only  the  civil  engineer,  but  the 
up-to-date  business  demands  electric  railway,  hyd- 
raulic, construction,  bridge,  building,  tunnel,  founda- 
tion, sanitary,  highway  engineers,  and  so  on.  Instead 
of  the  mechanical  engineer  we  want  the  heating,  con- 
veying and  hoisting,  or  the  car  equipment  engineers. 
Likewise  it  is  not  only  the  electrical  engineer  that  is 
required,  but  the  illuminating,  distribution  or  the  test- 
ing engineer. 

In  general,  a  jack-of-all-trades  is  a  thing  of  the 
past.     What  the  public  insists  on  is  one  who  knows 
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all  there  is  to  be  known  about  one  particular  branch. 
The  high-class  specialist  is  to-day  recognized,  com- 
paratively well-paid  and  a  strong  demand  exists  for 
him  The  engineers  of  the  old  school  may  say  that 
managers  and  presidents  of  large  industries,  who 
necessarily  have  general  duties,  do  not  come  from  spe- 
cialists. A  modern  engineer's  answer  is :  "It  must  be 
true  with  the  present  world's  attitude  that  more  men 
can  reach  a  measurable  success  in  life  by  confining 
their  endeavors  along  one  particular  line  than  by  try- 
ing to  cover  several  distinct  fields.  Also  that  it  is 
good  reasoning  to  assume  that  a  man  who  can  follow 
one  branch  in  a  large  way  may  handle  two  or  more 
with  equal  facility." 

Operation  and  Management 
Going  back  to  the  primitive  engineer  we  find  him 
equipped  with  a  general  technical  knowrledge.  Then 
we  next  have  the  engineer  with  specialized  technical 
training.  In  the  beginning  he  was  content  to  design 
and  install  plants  and  equipment.  It  was  then  realized 
that  a  reasonable  function  of  the  engineer  was  the 
operation  of  these  installations  efficiently.  The  public 
have  been  quick  to  appreciate  this  as  a  proper  field 
for  the  engineer,  and  the  result  is  the  widespread  m- 
terest  in  the  art  of  management  methods,  efficiency 
engineering  or  whatevjer  you  may  care  to  call  it.  And 
bringing  our  discussion  closer  home,  we  find  a  great 
many  positions  that  are  practically  managerial  and 
executive  as  relating  to  their  duties  in  both  the  steam 
and  electric  railway  industry  occupied  by  men  who 
came  up  through  the  engineering  profession.  Any- 
way, why  should  not  certain  engineers  be  successful 
in  these  positions?  After  all,  in  their  work  they  are 
only  applying  the  methods  of  design  to  that  of  manage- 
ment. 

Financial  Knowledge 

A  great  many  engineers  will  now  appreciate  the 
fact  that  it  is  necessary  to  gradually  acquire  at  least 
a  general  knowledge  of  accounting  and  finance.  How 
manj  times  in  the  past  has  the  profession  been  called 
on  to  take  responsibility  for  the  cost  of  work,  much  of 
which  was  not  directly  associated  with  the  physical 
structure? 

The  Panama  canal  is  a  world-wide  example  of  an 
improvement  where  the  actual  cost  to  execute  the 
work  was  supposed  to  be  in  excess  of  anything  antici- 
pated by  the  engineer.  A  common  figure  of  the  cost 
of  the  Panama  canal  was  $400,000,000.  Now,  as  a  mat- 
ter of  fact,  according  to  the  Canal  Record,  the  real  ex- 
penditure for  this  great  work  up  to  date  is  about 
$323,000,000.  The  cost  of  the  actual  construction  of 
the  canal  amounted  to  only  $204,000,000,  or  less  than 
twQ-thirds  of  the  actual  expense.  The  remaining 
$110,000,000  went  to  civil  administration,  sanitation, 
payments  to  the  French  Canal  Company,  Republic 
of  Panama,  fortifications  and  financing. 

In  the  early  days  it  was  a  mistake  of  the  engineer 
that  he  did  not  interest  himself  in  anything  but  actual 
engineering  details.  It  is  easily  understood  how  his 
success  was  very  much  hampered,  when  as  a  matter 
of  fact  any  engineering  project  of  improvement  neces- 
sarily involved  many  of  the  phases  that  rp.ay  be  dump- 
ed into  the  general  receptacle  of  overhead  charges.  It 
was  due  to  the  lack  of  development  of  the  engineer 
along  financial  and  accounting  lines  that  we  had 
misunderstandings  about  the  proper  valuation  of  pub- 
lic utilities.  We  might  cite  the  recent  nomination 
of  Mr.  F.  A.  Delano,  engineer  and  railroad  official  to 


the  Federal  Reservfe  Board  as  an  indication  that  the 
field  of  the  engineer  includes  financing  and  accounting. 

Engineers  in  Public  Life 

In  the  past  the  profession  has  principally  served 
the  corporation  or  private  industry.  We  now  find  the 
technical  man  firmly  intrenched  with  Federal,  State 
and  Municipal  authorities.  The  large  responsibilities 
based  on  detailed  examinations  and  research  of  various 
commissions,  utility  boards  and  local  governments, 
have  opened  up  a  practically  new  field  for  the  engi- 
neer. 7\.t  first  he  was  content  with  being  only  a  com- 
ponent part  of  this  machine,  acting  as  an  assistant  or 
statistician.  The  future  will  see  the  engineer  more 
as  an  actual  representative  of  these  various  controlling 
bodies,  and  playing  just  as  an  important  role  as  the 
economist  or  lawyer. 

Again,  the  day  of  permitting  the  topsy-turvy  de- 
velopment of  the  American  cities  is  fast  waning.  Mar- 
vellous results  have  already  been  obtained  in  Europe 
by  systematic  city  planning  and  by  comparatively 
simple  means  that  have  been  originated  by  the  engi- 
neer, and  now  there  is  hardly  a  city  of  importance  in 
the  world  that  has  not  considered,  at  least  in  a  tenta- 
tive way,  city  planning  schemes  with  which  the  en- 
gineering profession  is  more  or  less  identified. 

Along  the  line  of  public  aflfairs  the  engineering  so- 
cieties, and  each  individual  engineer,  have  before  them 
as  citizens  a  plain  duty  that  should  not  be  overlooked. 
Time  and  time  again  we  see  unscrupulous  politicians 
capitalizing  erroneous  technical  knowledge.  We  have 
in  public  speeches  and  writings  almost  every  day 
statements  that  engineers  know  are  other  than  fact. 
The  cries  for  3-cent  electric  railway  fares  and  muni- 
cipal ownership  are  familiar  themes  along  with  other 
impossible  theories,  and  the  public  is  only  too  ready 
to  subscribe  ofif-hand  to  these  fallacies.  The  engineer 
should  not  wait  to  be  asked  to  refute,  with  a  paper 
sword  for  defence,  the  theories  that  are  going  to  harm 
the  public  at  large.  I  am  sure  lawyers  or  doctors 
would  not  allow  a  false  theory  launched  upon  the  pub- 
lic relating  to  their  profession  without  a  howl  of  dis- 
ajjproval. 

It  does  not  seem  necessary  to  dwell  further  on 
the  fact  that  we  have  a  rapidly  developing  field  for 
the  technical  man  in  public  life.  "The  proof  of  the 
pudding  is  in  the  eating"  and  we  now  find  that  the 
engineer  is  being  recognized  and  is  playing  important 
roles,  as  is  illustrated  by  the  appointment  of  Col.  Goe- 
thels  as  Governor  of  the  Canal  Zone  and  Mr.  Henry 
M.  Waite  as  manager  of  the  city  of  Dayton,  Ohio. 

Proper  Training 

Briefly,  the  enlarging  field  for  the  engineer  now 
includes :  first,  the  work  of  the  specialist,  illustrated 
by  the  bridge,  valuation  and  foundation  engineers  ;  sec- 
ond, the  engineer  in  administrative  positions,  such  as 
the  chief  engineer  of  a  steam  road  and  the  superintend- 
ent of  equipment  of  electric  railways ;  third,  the  engi- 
neer in  managerial  and  executive  positions,  as  the 
vice-president  and  general  manager  of  electric  railway 
companies,  the  general  manager  of  water  supply  com- 
panies, and  fourth,  the  engineer  in  public  life,  illustrat- 
ed by  the  city  manager. 

We  may  readily  see  that  the  possibility  of  laying 
out  a  proper  schedule  of  training  to  generally  apply 
is  well  nigh  nil,  and  certainly  the  task  will  not  be  at- 
tempted by  the  writer.  Too  much  has  been  expected 
of  a  college  curriculum.  It  may  be  improved  upon, 
but  it  never  did  nor  ever  will  produce  a  representa- 
tive engineer.    Personality  and  inherent  worth  are  ever 
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swaying  the  career,  although  you  may  be  unconscious 
of  it.  ICveryonc  i<nows  as  a  general  proposition,  that 
a  man  with  a  strong,  pleasing  personality  and  a  broad 
and  honest  viewpoint  is  going  to  get  along  much  fur- 
ther and  faster  than  a  "crab"  even  if  both  have  equal 
ability.  It  must  he  admitted  that  one  of  the  failings 
of  our  present  whole  ])lan  of  special  training  or  edu- 
cation is  the  lack  of  vocational  guidance.  'I'lie  tech- 
nical schools  have  come  into  any  amount  of  criticism, 
primarily  due  to  the  fact  that  hundreds  of  students 
enlist  without  any  real  choice  of  a  life  work.  Some 
of  t4ie  men  may  study  four  or  five  years  before  it  final- 
ly dawns  ui)on  them  that  the  selection  they  have  made 
is  a  grievous  error,  and  it  may  then  be  too  late  to 
shift  their  ])osition  or  they  may  be  too  proud  to  ack- 
nowledge their  weakness.  A  tremendous  economic 
waste  is  therefore  going  on  all  the  time  in  our  colleges. 
Marketing  Your  Goods 
Assuming  that  wc  have  proper  material  to  educate 
it  is  im])()rtant  to  keep  in  mind  that  it  is  one  thing 
to  have  kncnvledge  and  ability,  but  for  success  it  is 
just  as  necessary  to  be  able  to  market  your  goods. 
Only  the  inventive  genius  who  is  the  exception  can 
'  do  very  much  on  an  individual  basis.  It  has  always 
appeared  ridiculous  to  the  writer  that  our  colleges  did 
not  do  more  to  meet  some  of  these  practical  problems. 
How  many  college  men  can  go  into  an  office  and  make 
a  favorable  impression  when  ajjplying  for  their  first 
position,  much  less  describe  a  simple  engineering  feat 
or  express  their  own  point  of  view  in  an  impressive 
way,  and  if  necessary  defend  their  position  against 
some  "doubting  Thomas".  And  the  engineer  should 
know  something  about  practical  accounting  and  financ- 
ing, as  every  engineering  project  is  impossible  without 
them. 

In  conclusion,  it  is  plain  that  one  man  may  not  be 
fitted  for  all  branches  of  the  engineering  profession, 
(possibly  none)  but  still  he  may  be  successful  in 
a  particular  phase  of  the  work.  We  are  in  urgent 
need  of  jjroper  vocational  guidance.  A  process  of  elim- 
ination is  necessary.  Possibly  a  scheme  similar  to 
that  of  the  Horner  or  Hamilton  methods  of  rating 
employees  would  produce  results.  Whether  the  pro- 
per college  course  is  a  full  academic  one,  followed  by 
a  specialized  technical  training  alone,  depends  upon 
natural  (|ualities,  fiTiancial  and  other  existing  condi- 
tions. Whatever  our  present  college  education  might 
be,  most  men  will  certainly  benefit  by  getting  a  taste 
of  practical  labor,  not  in  a  college  shop  stocked  with 
instructors,  college-bred  men  and  fat  pocket  books, 
but,  by  say  a  year's  practical  work  on  the  same  basis 
as  the  rank  and  file.  The  human  sympathies  and  as- 
piring character  of  the  man  at  the  bench  or  in  the 
ditch  will  give  the  so-called  trained  man  a  new  and 
proper  angle  from  which  to  view  his  future  duties, 
trials  and  tribulations. 


Lead  wool  for  caulking  flexible-joint  pipe  lines  was 
tried  unsuccessfully  in  the  experimental  work  done  in 
connection  with  the  Narrows  Siphon  across  New 
York  Bay,  according  to  Mr.  T.  II.  Wiggin,  senior  de- 
signing engineer  of  the  New  York  Board  of  Water 
Su])ply.  In  discussing  the  subject  at  a  recent  meeting 
of  the  American  Society  of  Civil  luigineers,  Mr.  Wig- 
gin  stated  that  in  spite  of  re])eate(l  experiments  the 
Board  of  Water  Supply  had  fomid  it  inii>ossible  to 
get  a  joint  suitably  watertight  without  making  it  so 
rigid  that  it  could  not  be  turned.  The  time  required 
for  caulking  with  lead  wool  was  als<i  an  imp<^rtant  oh 
jection  to  its  use. 
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The  Swaying  of  Tall  Buildings 

THli  city  of  Chicago,  built  as  it  is  on  sub-strata 
of  clay,  furnishes  the  most  interesting  study 
of  the  movement  of  buildings,  and  the  great- 
est number  and  variety  of  examples.  All  of 
the  early  skyscrapers  of  that  city  were  carried  on  float- 
ing foundations  or  on  piles  driven  deep  into  the  clay. 
These  buildings  without  exception  settled  into  the 
soil  due  to  their  weight,  the  distances  they  settled 
varying  from  three  to  over  five  inches.  Many  of  these 
buildings,  notably  the  Great  Northern  Hotel,  are  par- 
tially carried  on  jacks  and  periodically  levelled  up  as 
settlements  occur,  then,  after  all  subsidence  has  taken 
place,  and  the  buildings  have  finally  come  to  rest,  the 
jacks  are  removed  and  the  foundation  walls  filled  in 
with  masonry. 

That  is  one  of  the  movements  of  buildings,  then, 
settlement;  but  settlement  takes  place  only  in  those 
buildings  erected  on  floating  foundations.  When  the 
footings  are  extended  down  to  bed  rock,  as  all  foot- 
ings for  present  day  buildings  in  Chicago  are,  the 
amount  of  settlement  that  takes  iil.u-e  is  nil  ;hi<!  ninv 
be  disregarded. 

But  even  buildings  with  liieir  lootings  carried  to 
bed  rock  lean  or  are  racked  out  of  plumb,  and  the 
taller  the  buildings  the  more  they  are  likely  to  lean, 
although  the  amount  they  are  out  of  plumb  is  seldom 
enough  to  endanger  the  structure.  Recently  the  Unity 
Building  at  Chicago  was  straightened,  being  consider- 
ed "unsafe,  but  not  dangerous,"  at  thirty  inches  out 
of  plumb  :  It  is  impossible  to  prevent  the  big  buildings 
from  leaning.  Some  of  them  are  not  straight  when 
they  are  finished,  but  that  does  not  impair  their  safety, 
and  it  is  probably  safe  to  say  that  every  building  in 
Chicago  leans  more  or  less.  If  they  are  on  floating 
foundations  they  also  settle  gradually.  But  there  is 
still  another  movement  of  buildings,  and  the  most  in- 
teresting of  them  all  to  consider.  For  instance,  the 
Eifi'el  Tower  swings  perceptibly  in  the  wind,  and  even 
stone  shafts  like  those  of  the  Bunker  Hill  and  Wash- 
ington monuments  move  several  inches  at  the  top. 
The  side  that  is  towards  the  sun  expands  during  the 
day  more  than  the  side  in  shadow.  An  interesting  de- 
vice has  been  employed  to  show  the  movement  of  the 
tlome  of  the  Cai)itol  at  Washington.  A  wire  was  hung 
from  the  middle  of  the  dome  inside  the  building  down 
to  the  floor  of  the  rotunda,  and  on  the  lower  end  of  the 
wire  was  hung  a  25-pound  plumb  bob.  In  the  lower 
point  of  the  weight  was  inserted  a  lead  pencil,  the  point 
of  which  just  touched  the  floor.  A  large  sheet  of  paper 
was  spread  out  beneath  it.  As  the  dome  moved,  it 
dragged  the  pencil  over  the  paper  every  day.  The 
mark  made  was  in  the  form  of  an  ellipse  six  inches 
long.  The  dome  would  start  moving  in  the  morning 
as  soon  as  the  rays  of  the  sun  began  to  act  upon  it; 
and  slowly,  as  the  day  advanced,  the  pencil  would  be 
dragged  in  a.  curve  across  the  paper  until  sundown, 
when  a  reaction  would  take  place  and  the  pencil  would 
move  back  to  its  starting  point.  But  it  would  not  go 
back  over  its  own  pencilled  track,  for  the  cool  air  of 
night  would  cause  the  dome  to  contract  as  much  on 
the  one  side  as  the  sun  had  made  it  expand  f>n  the 
other,  and  so  the  pencil  would  fonn  the  other  half 
of  the  ellipse,  getting  back  to  the  original  {x^nt  all 
ready  to  start  out  again  by  sunrise. 

In  the  three  movements  affecting  tall  and  heavy 
buildings  we  have.  then,  particularly  in  the  expansion 
and  contraction  movement  which  is  of  dailv  occur- 
rence, and  which  affects  skyscraper  buildings  as  well 
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as  all  other  tall  structures,  a  condition  which  must  be 
taken  into  consideration  when  planning  the  buildings. 
Lines  of  steam  pipes,  stocks  o  fdraining  pipes,  lengths 
of  water  pipes,  vacuum  cleaning  pipes,  refrigeration 
system  pipes,  electric  wire  conduits  and  the  various 
networks  of  tubing  which  cross  and  criss  cross  inside 
of  a  building  will  naturally  be  more  or  less  affected 
by  the  movements  of  the  building;  and  if  long  life  is 
expected  of  these  various  systems  of  piping,  they  must 
be  so  installed  that  they  can  "give"  under  the  move- 


ments of  the  building  without  damage  to  the  piping, 
and  sufficient  to  compensate  for  the  change  of  posi- 
tion. 

Besides  pointing  out  the  necessity  for  flexibility  for 
the  piping  systems  in  tall  buildings,  the  movement  of 
buildings  shows  how  desirable  it  is  to  have  solid  found- 
ations the  footings  of  which  extend  down  to  bed  rock. 
Floating  foundations  are  all  right  for  some  kinds  of 
buildings,  but  for  the  skyscraper  type  there  is  nothing 
so  good  as  the  solid  rock  of  old  Mother  Earth 


Repair  Work  on   the   Edison   Concrete 

Buildings 


THE  repair  work  on  the  reinforced  concrete  build- 
ings of  the  Edison  plant  at  West  Orange, 
N.J.,  seriously  damaged  by  the  fire  of  last 
month,  is  progressing  very  rapidly,  according 
to  the  Engineering  News,  to  whom  we  are  indebted 
for  our  information.  Especial  progress  is  being  made 
in  Building  24,  which  is  being  put  into  immediate  ser- 
vice under  the  direction  of  T.  L.  Condron,  consulting 
engineer.  This  building,  which  housed  the  phono- 
graph cylinders,  was  one  of  those  most  seriously  af- 
fected by  the  fire.  In  regard  to  this  building,  Mr. 
Condron  reported  to  Mr.  Edison  as  follows: 

The  effects  of  the  fire  have  been  most  disastrous  to  the 
four  bays  at  the  west  end,  so  that  in  my  opinion  it  is  advis- 
able to  tear  down  at  least  the  three  upper  storeys  of  these 
bays.  This  represents  about  one-seventh  of  the  entire  floor 
area  of  the  building.  It  will  probably  be  possible  to  save 
the  first  and  second  storeys  of  these  bays,  using  the  third 
floor  here  as  a  temporary  roof,  rebuilding  the  three  upper 
storeys  later.  The  collapse  of  one  of  the  interior  third 
storey  columns  of  this  extension  caused  ruptures  and  seri- 
ous strains  in  the  surrounding  panels.  Where  columns  have 
been  cracked  diagonally  across  their  sections,  they  should 
be   entirely   removed   and   replaced. 

With  reference  to  the  columns  that  have  only  been  in- 
jured on  the  surface  and  for  a  distance  of  3  or  4  in.,  but  the 
centres  of  which  are  still  in  good  condition,  I  recommend 
that  they  be  repaired  as  indicated  (in  Fig.  1).  Tliis  involves 
the  removing  of  all  loose  concrete,  leaving  in  place  the  solid 
centre.  I  estimate  that  in  the  case  of  the  34-in.  square  col- 
umns, which  have  an  original  area  of  567  sq.  in.,  there  will 
still  remain  at  least  350  sq.  in.  of  ground  concrete. 

As  shown  in  Fig.  1,  these  columns  are  being  re- 
paired by  casing  the  remaining  solid  core  in  a  circular 
section  of  concrete  reinforced  with  vertical  rods  and 
with  spirals  wrapped  around  the  old  core.  In  effect 
the  method  is  as  follows :  A  fairly  close-spaced  spiral 
of  5/16-in.  rods  is  wrapped  around  the  core,  fitting  in- 
to notches  cut  in  vertical  angles  used  as  spacers,  an^ 
additionally  reinforced  with  eight  5^-in.  round  rods. 
It  is  then  incased  in  a  cylindrical  steel  form  reaching 
to  within  about  12  in.  of  the  bottom  of  the  girders,  and 
concrete  is  poured  to  form  the  column.  The  remaining 
height  of  the  column  is  theri  put  in  with  the  cement 
gun. 

The  wall  columns,  whose  sections  were  very  seri- 
ously affected,  are  being  replaced  by  entirely  new  rod- 
ded  and  hooped  columns,  and  those  wall  columns 
which  were  only  partly  damaged  are  being  sledged 
and  picked  down  to  the  solid  concrete  and  wrapped 
with  wire  mesh,  on  which  the  concrete-mortar  is  plas- 
tered with  the  cement  gun  to  make  the  finished  re- 
quired section. 


The  floor-beams  and  girders  in  this  building  were 
somewhat  more  seriously  affected  than  was  at  first 
thought.  In  regard  to  these  beams  Mr.  Condron's  re- 
port to  Mr.  Edison  reads  as  follows : 

I  am  informed  by  the  designer  and  builder,  Mr.  H.  I. 
Moyer,  that  the  floors  were  designed  to  carry  live  loads  of , 
200  lbs.  per  sq.  ft.,  and  that  the  columns  and  footings  were 
proportioned  accordingly.  I  find  that  in  the  construction 
of  the  floors,  the  floor  slabs  were  not  poured  at  the  same 
time  as  the  floor-beams  and  girders,  with  the  result  that  the 
slabs  and  beams  are  not  integral.  Likewise  the  slabs  and 
girders  are  not  integral.  Also  the  beam  and  girder  rein- 
forcements, instead  of  being  bent  up  to  near  the  top  of  the 
slab  over  at  the  supports,  was  left  at  least  6  in.  below  the 
top  of  the  slab.  Separation  of  slabs  and  beams  were  ob- 
served before  the  fire,  and  diagonal  and  vertical  cracks  had 
developed  in  these  beams,  although  the  floors  were  subjected 
to  very  light  loading.  Therefore  until  these  floor-beams  are 
substantially  strengthened  they  cannot  support  safely  the 
assumed  floor  load,  because  the  slabs  do  not  form  the  con- 
sistent compression  flange  as  assumed  in  their  design.  The 
present  strength  of  these  floor-beams  is  indeterminate,  but 
in  my  opinion  where  the  slabs  and  beams  are  thus  separated 
the  floor  loads  should  "be  limited  to  a  uniform  load  not  ex- 
ceeding GO  lb.  per  sq.  ft. 

The  slabs  themselves  have  sufficient  strength  in  sections 
to  safely  carry  the  floor  loads  to  the  beams;  but  the  beams, 
which  extend  from,  column  to  column  and  from  centhe  of 
girder  to  centre  of  girder,  are  the  weakest  feature  of  the 
floor  construction. 

For  the  repair  of  these  beams  the  design  shown  in 
Fig.  2  is  to  be  undertaken.  In  brief,  it  consists  of 
bolting,  by  means  of  expansion  bolts,  two  4  x  4  x  ^- 
in.  angles  to  the  underside  of  the  floor  slab  and  by 
through  bolts  to  the  beam,  to  attach  through  these 
angles  and  around  the  bottom  of  the  sound  concrete 
in  the  beam  a  continuous  wire  mesh  reinforcement, 
and  then  to  plaster  with  a  cement  gun  sufficient  con- 
crete to  form  a  square  beam  section.  It  is  intended 
that  all  loose  and  cracked  concrete  be  carefully  re- 
moved from  the  beams,  exposing  at  least  the  lower 
layer  of  the  reinforced  bars  at  the  bottom.  In  some 
few  cases  both  the  lower  and  upper  layers  of  these  re- 
inforced bars  will  necessarily  be  exposed.  The  sides 
of  the  beams  are  roughened  with  sandblast.  It  may 
be  noted  in  passing  that  the  stirrups  in  such  beams  as 
are  exposed  are  not  continuous  U-loops,  but  are  merely 
L-shaped  bars  descending  from  somewhere  in  or  near 
the  floor  slab  to  the  bottom  of  the  beam,  where  the 
L-shaped  bars  on  either  side  of  the  beam  lap,  as  shown 
in  Fig.  2. 

The  floor  in  Building  24  was  a  wooden  floor  on 
cinder  fill  and  wooden  sleepers.    This  was  practically 
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all  destroyed  by  the  fire,  and  a  new  floor  consisting 
of  a  cement-mortar  finish  on  the  concrete  of  the  slab 
is  being  placed.  Steel  sash  and  wire-glass  have  al- 
ready been  placed  in  all  the  usable  windows,  and  fires 
are  now  going  inside  the  building  so  as  to  aid  the 
setting  of  the  concrete  in  the  jirevailing  cold  weather. 
In  other  parts  of  the  plant  reconstruction  work 
is  proceeding  not  quite  so  ra])idly  as  in  Building  24, 
which  was  required  for  innnediate  manufacturing  pur- 
poses. In  Building  11,  which  contained  the  packing- 
case  room  and  in  the  first  floor  of  which  the  columns 
were  so  seriously  affected  by  the  fire,  reconstruction 
work  shows  that  the  destruction  of  the  concrete  of 
the  columns  was  practically  limited  to  the  corners 
through  the  reinforcing  rods.  When  the  broken  con- 
crete is  removed  a  fairly  uniform  circular  core  of 
sound  concrete  with  its  circumference  just  inside  the 
reinforcing  bars  is  left.  It  is  thought  that  the  rein- 
forcing of  these  columns  will  be  conducted  in  the  same 


Cost  of  Building  Construction 

IT  has  been  said  that  the  cost  of  building  is  about 
equally  divided  between  wages  paid  to  the  labor- 
ers and  artisans  who  construct  the  building  and 
the  cost  of  the  raw  or  manufactured  materials 
entering  into  it,  says  a  writer  in  a  recent  issue  of  the 
American  Architect.  This  is  perhaps,  says  our  con- 
temporary, as  true  as  such  generalities  usually  are, 
but  will,  of  course,  vary  according  to  the  nature  of 
construction.  For  instance,  the  cost  of  imported  stone 
or  marble  will  be  greater  than  the  cost  of  setting  it, 
while  on  the  other  hand,  the  cost  of  the  materials 
entering  into  a  medium  or  low-grade  concrete  will 
ordinarily  be  less  than  the  labor  of  constructing  the 
wooden  forms,  mixing  the  materials,  and  placing  the 
concrete. 

Assuming,  therefore,  that  labor  and  material  con- 
tribute about  equally  to  the  cost  of  building,  which 
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Fig.  1  — Repair  of  damaijed  columns  in  building  24  at 
the  Hdison  plant. 


manner  as  has  already  been  done  in  Building  24.  That 
portion  of  Building  11  which  collapsed  is  now  being 
taken  down  by  blasting  and  a  gas  torch.  The  office 
building,  which  was  the  least  damaged  of  the  rein- 
forced-concrete  buildings  subjected  to  the  fire,  is  now 
practically  all  in  service,  the  new  steel  sash  or  wire- 
glass  windows  having  been  placed.  The  structure  it- 
self was  very  slightly  damaged. 
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Nearly  1,000  miles  of  new  railways  were  put  into 
operation  in  the  province  of  Alberta  duiing  1914.  The 
total  mileage  is  now  4,250,  it  having  doubled  since 
December  31,  1911. 


The  space  available  in  the  lower  portions  of  five 
rcinforced-concrcte  chimneys  completed  recently  for 
the  Havana  Railway,  Light  &  Power  Company,  Hav- 
ana, Cuba,  has  been  utilized  for  storage  rooms.  As 
all  chimneys  are  located  inside  the  power  house  to 
economize  on  space  two  storage  rooms  were  provided 
in  each  chimney.  At  an  elevation  18  ft.  above  the 
top  of  the  foundation  a  floor  was  placed  and  the  chim- 
ney was  provided  with  a  doorway.  Another  floor  was 
built  giving  36  ft.  above  the  top  of  the  foundation  an- 
other storage  room.  The  outside  diameter  of  the 
chimneys  at  the  base  is  20  ft.  6J/^  in.  and  the  wall 
thickness  is  19  in. 


mr  Mrs/t 
Elevo+iori 
FLOOR-BEAM  REPAIR 
Pig.  2-RetMir  of  duiufled  girden. 

is  generally  admitted  to  be  increasing,  it  is  interest- 
ing to  investigate  the  relative  increase  in  the  cost  of 
each  in  the  last  few  years.  Reports  have  been  re- 
ceived from  Building  Exchanges  in  twenty-two  in- 
dustrial centres  giving  the  rate  of  wages  per  hour 
being  paid  July  1st,  1914,  in  the  principal  building 
trades,  as  well  as  to  hod-carriers  and  laborers.  The 
average  increase  since  1907  for  each  trade  in  each 
group  of  cities  is  also  given  for  purposes  of  compari- 
son. 

These  averages  indicate  that,  for  the  cities  listed. 
the  greatest  increase  in  wages  of  all  trades  has  been 
gained  in  the  SoutH  Central  States,  with  an  average 
increase  of  about  22  per  cent. ;  next  come  the  North 
.\tlantic  group,  with  an  average  increase  of  17  per 
cent.;  the  North  Central  group,  with  an  average  of 
16.4  per  cent;  the  South  Atlantic  group,  with  an  in- 
crease of  8'j  jwr  cent.;  and.  last  of  all.  the  Western 
States,  where  the  average  increase  for  all  building 
trades  appears  to  be  but  3  per  cent,  in  seven  vears.  It 
is  to  be  noticed,  however,  that  wages  in  this  group 
are  already  about  as  high  as  those  prevailing  else- 
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where,  with  the  possible  exception  of  the  North  Cen- 
tral States. 

The  lowest  wages  now  paid  in  any  group,  as  shown 
by  the  cities  listed,  are  in  the  South  Atlantic  group, 
where,  as  stated,  an  increase  of  only  Syi  per  cent,  has 
been  made  in  seven  years.  Possibly  the  explanation 
for  these  relatively  low  wages  lies  in  the  existence  of 
a  very  large  unskilled  negro  population.  The  wages 
of  hod-carriers  and  laborers  in  these  States  are  but  a 
fraction  of  those  prevailing  in  Northern  and  Western 
States. 

Among  the  various  trades  given,  the  painters  have 
enjoyed  the  greatest  increase  throughout  the  country 
as  a  whole,  with  the  structural-iron  setters  and  carpen- 
ters following  as  close  seconds.  With  striking  uni- 
formity the  bricklayers  and,  plasterers  are  paid  the 
highest  wages  per  hour. 

Just  what  effect  the  percentage  of  non-employment 
may  have  on  the  rate  of  wages  cannot  be  definitely 
determined,  for  in  most  of  the  larger  cities  the  trades 
are  unionized  and  prices  for  such  labor  do  not  fluctu- 
ate in  accordance  with  the  "law"  of  supply  and  de- 
mand. For  example,  in  1906,  an  average  of  9  per  cent, 
of  the  members  of  certain  New  York  unions  were  idle ; 
in  1907,  this  increased  to  16  per  cent.,  and  in  1908,  to 
29  per  cent.  In  the  three  subsequent  years  the  per- 
centage of  idleness  was  about  19,  being,  on  account 
of  the  greater  number  reporting,  numerically  more 
than  twice  as  many  idle  artisans  as  in  1906;  yet  during 
those  five  years  wages  were  increasing.  Statistics 
Collected  by  the  Bureau  of  Labor  at  Washington,  D.C., 
show  that  in  December,  1910,  building  metals  and  im- 
])lcments  cost  28.5  per  cent,  more  than  the  average 
during  1890  to  1899.  At  the  same  time  the  cost  had 
increased  2.5  per  cent,  since  1908  and  3  per  cent,  since 
1909.  In  December,  1910.  lumber  and  building  materi- 
als (other  than  structural  metals)  cost  53.2  per  cent, 
more  than  the  average  during  1890  to  1899,  and  15.1 
per  cent,  more  than  in  1908,  and  10  per  cent,  more 
than  in  1909.  Prices  in  effect  since  1910,  for  proper 
comparison  with  the  above  figures,  are  not  available. 
It  is  certain,  however,  that  most  building  lumber  has 
been  steadily  advancing  in  price  largely  on  account  of 
the  diminishing  ready  supply.  Other  materials,  with 
the  possil)le  exception  of  structural  steel,  which  is 
widely  fluctuating,  may  fairly  be  assumed  to  have  in- 
creased in  cost  in  proportion  to  the  generally  increased 
wages  paid  for  its  manufacture. 

It  is  not  the  province  of  this  article  to  enter  into 
a  discussion  of  the  reasons  for  universally  rising  prices. 
It  is  but  fair,  however,  to  remind  those  who  criticize 
the  artisans  for  continually  demanding  increased  wages 
that  these  wages  represent  to  the  worker  not  merely 
dollars  but  purchasing  power,  and  as  the  purchasing 
])ower  of  the  dollar  decreases  through  rising  prices  he 
quite  naturally  feels  the  need  of  more  dollars. 

There  seems  to  be  but  one  way  for  the  architect 
to  cope  in  any  measure  with  the  increased  cost  of  labor 
and  building  materials,  and  that  way  lies  through  in- 
creased efficiency  of  design.  To-day  we  are  designing 
our  structural  steel,  for  example,  more  economically 
than  a  few  years  ago.  To-day  we  avoid  the  cost  of 
the  very  heavy  masonry  walls  which  would  necessar- 
ily have  been  built  a  few  years  ago  by  substituting 
an  economical  steel  frame  construction  with  thin  cur- 
tain walls  of  masonry.  We  have  by  no  means  exhaust- 
ed other  sources  of  economy,  and  in  the  face  of  rising 
costs  on  every  hand,  when  investors  are  more  and 
more  demanding  economy  in  building  construction,  it 


is  but  reasonable  that  they  should  seek  the  assistance 
of  the  architect  who  can  produce  the  desired  results 
at  the  least  net  cost. 


Large    New    Plant    for     Western     Canada 
Cordage   Company,  Limited,   at   Calgary 

(Staff  Article) 

L.VST  November  construction  was  commenced 
on  a  large  industrial  plant  for  the  Western 
Canada  Cordage  Company,  Limited,  of  Cal- 
gary, who  manufacture  binder  twine  and  rope, 
and  employ"  about  360  jjersons  when  operating  at  full 
capacity.  It  was  determined  by  the  promoters  thac 
Calgary  would  be  the  most  suitable  location  for  such  a 
factory,  since  the  raw  materials  would  be  brought  in 
from  the  Phillippines  and  Calgary  is  three  thousand 
miles  nearer  that  source  than  the  nearest  competitive 
mill  in  Canada,  at  the  .same  time  being  in  the  heart 
of  the  market.  The  undertaking  is  being  financed 
largely  by  New  England  capital,  through  the  sale  of 
bonds.  The  plant  will  be  located  in  Alanchester  Sub- 
division, owned  by  the  Citv  i>f  Calgary,  and  will  in- 
volve an  outlay  of  $2.S0.000.  It  will  have  an  ultimate 
capacity  of  about  6,000  tons  of  binder  twine  and  2,000 
tons  of  rope,  yearly. 

The  group  of  buildings  will.be  erected  on  a  plot 
of  ground  comprising  some  Gyi  acres,  adjoining  the 
Canadian  Pacific  Railway,  Macleod  Branch,  from 
which  a  siding  will  be  provided.  There  will  be  an 
office  building,  30  ft.  by  60  ft. ;  a  jute  mill,  161  ft.  by 
401  ft.;  a  machine,  pattern  and  blacksmith  shop,  160 
by  approximately  35  ft.;  and  fibre  and  storage  ware- 
ho^ises  81  ft.  and  101  ft.  wide,  respectively,  and  16l  ft. 
long.  Preliminary  designs  were  made  for  both  rein- 
forced concrete  and  for  mill  construction,  but  the  ap- 
proach of  cold  weather  and  the  necessity  for  rapid 
action  determined  the  adoption  of  mill  construction. 
The  material  throughout  will  be  of  slow-burning 
mill  construction  inside,  with  brick  and  hollow  tile 
walls.  All  the  buildings  will  be  subdivided  by  fire 
walls  of  tile  construction.  The  largest  Ijuilding,  the 
jute  mill,  has  a  total  length  of  401  feet,  l)eing  161  feet 
wide,  and  is  divided  into  three  sections  by  fire  walls. 
The  roof  of  this  building,  as  well  as  that  of  the  shops, 
will  be  of  sawtooth  construction.  Columns  in  this 
building  will  he  spaced  20  feet  each  way.  In  the  base- 
ment there  will  be  a  steam  heating  plant,  with  coal 
storage,  and  three  oil  tanks.  The  tanks  have  a  capac- 
ity of  5,000  gallons  each  and  have  reinforced  concrete 
walls,  waterproofed,  with  4-inch  vitrified  brick  lining. 
The  mill  will  have  a  daily  output  of  4,000  pounds  per 
ten-hour  day. 

The  exterior  walls  are  carried  on  concrete  footings 
and  will  have  lirick  piers  with  hollow  tile  curtain 
walls  except  where  heavy  firedoors  are  to  be  hung, 
when  solid  brick  walls  will  be  used.  The  roofs  will 
consist  of  patented  roofing  laid  on  3-in.  T.  &  G.  planks. 
Ample  toilet  facilities  will  be  provided. 

On  either  side  of  the  mill  are  the  warehouses,  the 
raw  fibre  coming  into  the  south  end  of  the  mill  from 
the  fibre  warehouse,  and  being  routed  north  until  it 
reaches  the  storage  warehouse,  ready  for  shipment. 
Covered  walks  join  the  warehouses  and  the  mill  and 
there  are  covered  shipping  and  receiving  platforms 
along  the  tracks. 

The  estimated  cost  of  the  group  of  buildings  is 
$125,000.  Mr.  A.  W.  Knowles  is  the  Managing  Direc- 
tor.    Mr.  Charles  Hay,  of  Calgary,  is  the  architect. 
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Substructure  of  the  Trent  River  Bridge 

Features  of  Concrete  Pedestals  for  Steel  Towers  and  of  Wooden 
Abutments    Built    to    Avoid    Retaining    Walls    in    Fresh    Banks 


A  single-track  j)latc-gircler  structure  spans  the 
Trent  River  on  the  new  Hne  of  the  Can- 
adian Pacific  Railway  east  of  Toronto 
known  as  the  Camphellford,  Lake  Ontario 
&  Western  Railway.  At  each  end  of  the  1)ridge  there 
are  hif^h  embankments  and  to  avoid  the  use  of  solid 
retaining  walls  on  fresh  banks  the  abutments  are 
wooden  skeletons  that  permit  the  slope  of  the  fill  to 
])ass  through  them  and  extend  nearly  to  the  bottom 
of  the  first  tower.  The  remainder  of  the  substructure 
consists  of  separate  concrete  pedestals  for  the  tower 
columns.  These  are  typical  of  the  construction  adopt- 
ed for  similar  conditions  on  this  line  and  are  provided 
with  long  anchor  bolts  arranged  to  permit  initial  dis- 
placement to  provide  for  erection  adjustment. 

The  abutments  are  three-bent  framed  wooden 
towers  seated  on  sills  bearing  on  the  levelled  surface 
of  the  rock  fill,  and  arc  made  chiefly  of  12  x  12-in. 
timbers  and  3  x  10-in.  diagonal  bracing.  The  vertical 
and  batter  posts  arc  gained  into  the  caps  and  sills, 
and  the  track  is  carried  across  the  top  of  the  tower 
on  six  10  X  18-in.  stringers.  A  transverse  wooden 
bulkhead  wall  about  3  ft.  deep  across  the  top  of  the 
shore  bents  retains  the  ballast  and  the  upper  part  of 
the  fill,  while  below  its  lower  edge  the  earth  slopes  un- 
impeded through  the  tower  at  an  angle  of  about  IJ^  :1. 

Cost  of  Wooden  Abutments 

A  platform  of  12  x  12-in.  longitudinals  on  the  tops 
of  the  two  shore  bents  receives  the  beating  for  the 
plate-girder  span  and  also  supports  a  pony  bent  under 
the  ends  of  the  wooden  track  stringers.  The  abut- 
ments contain  about  48,000  ft.  b.m.  of  timber,  detailed 
in  accordance  with  the  standard  plans  for  high  trestles, 
i'heir  estimated  cost  is  $9C)0  each,  as  compared  with 
the  estimated   cost  of  $2,500   for   concrete   structures 


of  the  cantilever  wing  type  used  for  the  Dixie  Creek 
tube.    The  assumed  life  is  from  eight  to  ten  y^rs. 

The  pedestals  for  the  tower  columns  have  footings 
extending  from  Iqw-water  level,  or  from  the  surface 
of  the  ground,  to  solid  rock.  They  supjxjrt  battered 
shafts  extending  just  above  high-water  level,  or  above 
the  surface  of  the  ground.  The  tops  are  6  ft.  square 
and  the  footings  are  also  square  except  for  the  up- 
stream piers  located  in  the  river,  which  are  extended 
by  right-angle  cutwaters  as  shown  by  dotted  lines  in 
the  plan. 

Each  pedestal  was  provided  with  two  vertical  2- 
in.  anchor  rods  set  in  holes  about  S'/j  ft.  deep  cored 
out  of  the  concrete.  These  holes  were  6  in.  square  at 
the  top  and  8  in,  square  at  the  bottom  and  were  drain- 
ed by  a  3-in.  inclined  pipe.  The  square  top  was  en- 
larged by  a  6  X  6-in.  funnel-like  extension  on  one  side 
to  receive  the  grout  which  was  poured  in  to  a  depth 
of  about  2'/i  ft.  when  the  anchor  bolts  were  set.  This 
left  about  4  ft.  of  the  upper  end  of  the  bolt  free  to  be 
moved  in  any  direction  in  order  to  match  the  hole  in 
the  column  base,  and  also  permitted  the  latter  to  be 
set  in  exactly  the  required  position,  aftei  which  the 
holes  were  grouted  full,  fixing  the  bolts  against  fur- 
ther displacement.  Care  was  taken  to  exclude  moist- 
ure from  the  upper  part  of  the  holes  before  the  latter 
were  finally  grouted. 

The  work  was  designed  and  constructed  under  the 
direction  of  Mr.  P.  B.  Motley,  bridge  engineer  of  the 
Canadian  Pacific  Railway. — Engineering  Record. 


Mr.  Duncan  McConnick,  K.C.,  is  engaged  on  an  arbitra- 
tion between  the  General  Contractors'  Association  of  Mon- 
treal,  and   Carpenters'   I'nion,   the   latter  having  claimed  an 

advance  in  waccs. 
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A         A  Bent  A 

Framing  of  wooden  abutment  used  on  Trent  River  t>ridce. 
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Foundations^The  Main  Factor  in  All  Road 

Work 


By  J.  A. 

WHILE  vast  sums  are  being  spent  on  roads, 
the  work  to  be  done  is  so  enormous  that 
the  problem  can  only  be  solved  by  true 
economy.  It  is^not  a  question  of  what  ma- 
terial possesses  theoretical  advantages  over  another, 
but  what  will  give  us  the  most  for  our  money — not 
merely  the  most  roads,  for  if  your  roads  are  not  pro- 
perly built  added  mileage  means  added  burden  of 
maintenance,  while  on  the  other  hand,  if  your  first 
cost  is  more  than  conditions  warrant,  the  interest  on 
the  investment  may  exceed  the  maintenance  on  a  poor 
i-oad.  Of  course,  the  first  problem  in  road-building,  in 
its  broad  meaning,  is  the  location  and  gradient,  1)ut 
in  the  mOre  narrow  acceptance  of  the  term  road-build- 
ing (meaning  the  travelled  surface)  the  main  factor  is 
the  foundation. 

What  to  Use  for  Foundations: — where,  how  and 
when  to  use  materials,  and  in  what  quantity, — is  the 
science  of  road  building.  Many  men  have  attained  en- 
viable reputations  as  road  builders,  based  mainly  on 
the  fact  that  their  work  was  all  done  in  a  locality 
which  was  blessed  by  nature  with  favorable  soil  con- 
ditions. 

Massachusetts  Practice 

In  our  earlier  work  in  Massachusetts,  it  was  our 
practise  to  use  foundations  only  in  such  locations  as 
were  unquestionably  bad,  and  to  take  a  chance  on 
places  regarding  which  we  were  in  doubt.  We  believed 
it  was  cheaper  to  later  strengthen  the  weak  places  than 
to  use  extra  material  that  might  not  be  necessary.  Un- 
der conditions  then  existing  with  comparatively  light 
horse-drawn  traffic  and  with  mainly  gravel  and  water- 
boiuid  macadam  surfaces,  this  "take-a-chance"  policy 
seemed  a  reasonable  one,  but  no  one  could  predict  the 
future  developments,  and  I  doubt  if  we  have  actually 
saved  any  money  by  such  attempts  at  economy. 

Many  road  materials  have  been  unjustly  condem- 
ned when  the  real  fault  lay  in  the  foundation  and  not 
in  the  surface  material.  There  are  many  companies 
advertising  their  road  materials  as  the  final  solution 
of  the  road  problem,  when,  as  a  matter  of  fact,  their 
specialties  are  merely  surfacing  propositions,  many  of 
which  would  give  excellent  results  if  used  over  a  pro- 
per base  but  are  far  from  being  the  whole  road,  as  one 
might  infer  from  their  claiins. 

Surfacing  is  secondary  to  foundations.  We  have 
taken  old,  worn-out  macadam  roads,  rejuvenated  them 
with  a  bitumenized  surface  at  a  total  cost  of  10c  per 
s(|uare  yard  ;  maintained  them  in  excellent  condition 
for  four  years  at  an  annual  cost  of  one-tenth  cent  per 
mile  per  vehicle,  or  about  1.4c  per  square  yard.  On 
the  other  hand,  we  have  all  seen  roads  where  the  sur- 
faces alone  cost  from  $1.50  to  larger  sums  per  square 
yard  for  2-in.  of  bitumenized  material,  which  have 
failed  and  gone  to  utter  ruin  in  a  very  few  years,  and 
not  because  the  traffic  conditions  were  so  severe,  nor 
the  surfacing  material  poor,  but  solely  because  they 
were  built  without  a  proper  base  under  them. 

The  statement  has  many  times  been  made  that  a 
waterproof  surface  requires  little  or  no  foundation,  be- 

•Paper  presented  at  the  annual  meeting  of  the  American  Tinnri 
BuHderx-  Association  held  in  Chicago  last  month.  American  Koad 

tI>ivision  Engineer,  Massachusetts  Hit'hvvny  Commission  (See  nrtp 
In  personal  column  of  this  issue,  (Page  103).  •    >     ^  i,^ii. 
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cause  no  water  can  get  through  it  to  the  soil  beneath 
and  so  the  base  is  kept  dry.  Many  cases  might  be 
cited  to  show  the  fallacy  of  this  belief.  A  little  con- 
sideration of  the  capillary  action  of  the  soil  which 
draws  water  from  the  sides  of  the  road  and  under 
ground  sources  (as  well  as  the  water  that  will  seep 
through  the  soil  from  higher  points),  will  show  that 
a  waterproof  surface  is  not  sufficient  without  a  pro- 
per base.  It  must  be  understood  that  each  road  is  a 
problem  in  itself,  and  no  standard  treatment  can  be  de- 
vised that  will  fit  all  conditions.  There  are  many  fac- 
tors entering  into  the  problem;  soil,  drainage,  traffic, 
available  material, — all  should  be  considered. 

In  some  localities  good  gravel  can  be  had  at  a  low- 
cost,  but  there  the  many  places  where  good  gravel 
would  have  to  be  hauled  many  iniles,  and  the  cost 
would  be  prohibitive.  In  other  places  stone  is  abund- 
,ant  and  cheap,  while  in  others  there  seems  to  be  no 
material  fit  for  foundation  purposes  and  all  must  be 
shipped  in. 

It  is  true  that  if  you  can  obtain  the  right  kind  of 
gravel  it  makes  an  excellent  foundation,  but  to  give 
the  best  results  it  should  be  absolutely  free  from  clay, 
loam  or  silt,  and  rather  sandy.  For  instance,  on  such 
a  base  we  have  built  macadam  roads  with  only  three 
inches  of  broken  stone.  There  were  a  few  soft  spots 
in  the  spring  where  pockets  of  loamy  gravel  were 
found,  but  these  were  taken  out  when  they  developed, 
and  one  such  road,  which  carried  a  considerable  trafific 
on  the  edge  of  a  flourishing  Massachusetts  village,  was 
kept  in  excellent  condition  at  a  low  cost  for  mainten- 
ance, for  twelve  years  before  it  was  resurfaced.  In 
another  place  we  built  a  section  of  road  over  a  very 
soft  bottom  (practically  quicksand)  by  first  placing 
a  bed  of  gravel  18  inches  deep,  and  over  that  6  inches 
of  macadain.  This  road  has  been  built  sixteen  years 
and  has  given  no  trouble.  On  the  other  hand,  we  have 
many  miles  of  road  built  on  gravel  bases  6,  12  and 
in  some  cases  18  inches  deep,  that  soften  uji  and  rut 
badly  in  the  spring  when  the  frost  is  coming  out.  It 
is  our  practice  to  carefully  locate  all  soft  spots  in  the 
spring,  so  that  when  funds  are  available  for  re-build- 
ing such  roads  we  may  remedy  the  defect  without 
guesswork. 

Most  gravel  contains  enough  silt  loam  or  clay  to 
so  draw  moisture  by  capillary  attraction  that  the  frost 
will  work  in  it  and,  of  course,  when  the  frost  crystals 
thaw,  it  leaves  the  material  porous,  spongy  and  wet. 
This  condition  is  aggravated  by  the  rolling  wheels 
passing  over  the  surface  and  the  tamping  action  of 
horses'  hoofs  which  all  tend  to  puddle  it  just  as  a  tam- 
per puddles  concrete,  drawing  the  moisture  from  be- 
low. ^  Such  a  result  unless  extreme  may  not  be  serious 
if  your  road  surface  is  of  gravel  or  even  water-bound 
macadam,  for  such  surfaces  are  easily  and  chea])ly 
repaired,  but  if  the  road  surface  is  a  high  cost  bituin- 
inous  mixture  it  may  be  ruined,  and  you  cannot  afiford 
to  take  such  chances.  It  should,  however,  be  borne 
in  mind  that  a  road  may  stand  two  or  three  years 
over  a  poor  bottom  with  little  apparent  trouble  but 
almost  entirely  go  to  pieces  the  third  or  fourth  year. 
This  fact  has  caused  a  great  deal  of  trouble:  for  the 
inexperienced  man,  finding  that  a  road  stands  all  right 
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tlie  first  year  and  assmiiiiijj  tliat  it  will  continue  to  do 
so,  jji-oceeds  with  the  same  type  of  constnictioti  tiiider 
similar  conditions  until  the  first  fails  and  the  whole 
road  is  ruined. 

(jravel  alone  cannot  safely  be  trusted  for  f(.)unda- 
tion,  and  should  never  be  used  under  a  high  cost  sur- 
facing except  as  a  sub-base  under  stone  foundation 
or  concrete. 

In  our  earlier  work  we  depended  largely  on  side 
drains  built  3.3  ft.  deep  at  the  edges  of  the  macadam. 
A  5-in.  pi])e  was  i)laced  in  the  lower  part  of  the  trench 
and  the  drain  filled  with  small  stone  fragments.  Our 
theory  was  that  these  drains  would  dry  out  the  sub- 
grade  and  keep  the  road  surface  firm.  We  built  miles 
of  these  drains  but  they  did  not  accom])lish  the  de- 
sired results  unless  they  were  sui)i)lemented  by  a  stone 
base  under  the  macadam,  and  sul)se(|uent  experience 
has  shown  that,  excei)t  in  rare  cases,  if  the  road  is 
built  over  a  proper  stone  foundation,  the  <idf  ilr;iin 
is  unnecess'ary. 

One  of  John  Macadam's  theories  ua>  tliat  no 
stone  larger  than  you  could  hold  in  your  mouth  should 
be  used  in  a  road.  Now  I  have  a  large  mouth,  but  it 
won't  hold  as  large  a  stone  as  experience  has  ])roven 
to  give  satisfactory  results  for  foundations  in  Alassa- 
chusetts. 

In  the  last  twenty  years  we  have  tried  many 
methods  of  sub-soil  drainage  and  many  different  forms 
of  foundation.  (Jn  some  of  our  macadam  roads  with 
crushed  stone  6  in.  thick  the  road  has,  after  one  or  two 
years,  softened  u])  badly  in  the  sjjring.  We  tried  the 
experiment  of  adding  more  crushed  stone,  without 
breaking  up  the  old  surface.  In  some  cases  we  added 
12  in.  of  new  stone,  making  a  total  of  IcS  in.  of  stone 
fragments  not  exceeding  Z"-!.  in.  in  their  largest  diam- 
eter, and  also  built  ground  water  drains  each  side 
of  the  macadam,  and  cross  drains  at  50  ft.  intervals. 
The  result  was  a  failure  ;  after  two  or  three  years  the 
road  broke  u])  as  badly  as  ever.  As  these  results  were 
obtained  in  several  places,  I  think  we  have  ])roven 
that  crushed  stone  of  small  size  is  not  satisfactt)ry  lor 
foundation  and  is  suitable  only  for  surfacing.  My 
theory  is  that  the  units  are  so  small  they  have  little 
bearing  and  having  no  cohesion  when  wet  they  sink 
readily  into  the  mud.  Regardless  of  theory  the  fact 
remains;  and  some  of  these  stone  particles  have  been 
found  a  foot  or  more  below  the  original  sub-grade. 

It  should  also  be  borne  in  mind  that  the  cost  of 
the  crushed  stone  is  nearly  three  times  that  of  the 
larger  fragments.  .\s  some  one  may  question  this 
statement  1  will  illustrate :  Under  sharp  competition 
our  average  contract  prices  for  field  and  wall  stone 
(rolled  and  measured  in  place  in  the  road)  is  about 
$1.0()  per  cu.  yd.  C^ur  average  price  for  crushed  local 
stone  (finished  in  ])lace  in  the  road)  is  about  $1.30 
per  ton.  .'\  13  ft.  road  4  in.  deep  requires  about  M>A 
tons  ])er  100  ft.  exclusive  of  the  dust  used  for  binder: 
this  is  ecpial  to  2  tons  per  cu.  yd.  or  the  crushed  sti>ne 
at  $1.30  i)er  ton  equals  $3.00  per  cu.  yd.  It  is,  how- 
ever, true  that  if  the  road  were  all  crushed  stone  the 
unit  ])rice  would  be  23c  to  30c  less  per  cu.  yd. 

When  we  first  began  building  our  roads,  if  we 
found  a  place  which  seemed  to  neeil  a  stone  foundation 
we  used  a  telford  jjaving  S  in.  deep  over  ()  in.  of  gravel. 
The  telford  stones  were  set  up  on  edge,  the  tops 
broken  ofT  to  a  true  cross-section,  and  the  joints 
wedged  up  and  chinked.  French  drains  3.3  ft.  deep 
were  built  at  each  edge  of  the  road.  'IMiesc  drains 
cost  33c  to  30c  per  running  foot.  A  year  or  two  later 
the  specification  was  changed  and  tlie  telford  was 
only  6  in.  thick  over  2  in.  of  gravel  with  the  continued 


use  of  the  side  drain.  The  cost  of  this  lighter  telford 
was  about  the  same  as  that  of  the  thicker,  and  as  the 
hours  of  labor  were  decreased  and  the  price  per  day 
increased,  we  paid  as  high  as  50c  per  sq.  yd.  for  some 
of  this  telford.  Later  we  abandoned  the  standard  tel- 
ford and  adopted  the  "V"  drain  so  called  because  it 
was  roughly  the  shape  of  a  broad  "\"'  about  IK  in. 
deep  in  the  centre  and  4  in.  at  the  sides  with  stones 
not  over  8  in.  in  their  largest  diameter.  The  cost  f>f 
this  foundation,  for  stone  in  jjlace  in  the  road,  is  from 
75c  to  $1.00  per  cu.  yd.  or  about  25c  to  33c  per  sq.  yd. 
of  road  surfacfc.  This  "V"  drain  is  a  combination  of 
foundation  and  drain.  The  water  flfiws  in  a  channel 
in  the  centre  of  the  road  and  is  led  oflF  by  bleeders 
to  proper  outlets.  We  built  many  miles  of  these  drains 
on  foundations  only  10  ft.  wide  under  macadam  15  ft. 
wide.  This  gave  satisfaction  in  the  earlier  days  as  the 
traffic  did  not  sjjread  over  more  than  10  ft.  except 
when    passing  another   vehicle. 

While  this  practise  was  satisfactory  under  the  old 
conditions,  it  has  now  been  discontinued  because  it  is 
found  that,  as  the  high  s])eed  motor  requires  more 
room  in  passing,  the  whole  width  of  the  road  is  used. 
In  fact,  on  our  main  roads  we  have  been  obliged  to 
increase  the  width  of  the  hardened  surface  from  15  ft. 
to  l«ft. 

One  objection  to  the  "\'"  drain  is  the  fact  that  ow- 
ing to  the  extra  depth  of  stone  in  the  centre  of  the 
road  the  frost  action  is  not  as  great  at  that  point  as 
at  the  edges  where  the  stone  is  lighter  and  a  consider- 
able distortion  is  occasioned  in  the  road  surface.  When 
the  frost  enters  the  ground,  the  lighter  sides  are  raised 
more  than  the  centre,  with  a  resulting  concave  sur- 
face :  later,  when  the  frost  is  coming  out,  the  sides 
thaw  out  more  (piickly,  and  there  is  an  exaggerated 
camber.  These  extremes  do  little  or  no  damage  to  a 
surface  of  gravel,  macadam,  or  a  soft  bituminous  mat- 
ri.\,  but  the  more  rigid  forms  of  surfacing  would  he 
disintegrated. 

Because  of  these  inherent  defects  in  the  "\'"  drain, 
we  have  for  several  years  been  building  stone  foimda- 
tion  with  a  flat  sub-grade.  If  the  bottom  is  a  soft 
clay  or  silty  material  which  would  work  up  into  the 
voids  of  the  stone  foundation,  we  first  place  over  it 
a  bed  of  sandy  gravel  (when  such  material  can  be  ob- 
tained ),  varying  in  thickness,  as  the  conditi»)ns  may 
re(|uire, — in  some  i)laces  6  in.,  in  cithers  12  in., — and 
over  this,  stone  fragments  not  exceeding  8  in.  in  th«ir 
largest  diameter.  The  dejith  of  this  stone  foundation 
is  never  less  than  8  in.  in  the  centre  and  4  in.  on  the 
edges ;  under  extreme  conditions  we  have  used  18  in.'  in 
the  centre  and  14  in.  on  the  edges.  No  attempt  is  made 
to  place  these  stones  as  a  paving,  though  some  care  is 
taken  to  lay  the  bottom  sttmes  on  their  broadest  face 
to  ensure  a  substantial  bearing.  Tliis.  I  am  aware,  is 
contrary  to  the  theory  that  a  stone  laid  flat  will  tilt 
and  cause  trouble,  and  that  the  usual  practise  is  to 
place  telford  stone  on  edge,  but  without  discussing  the 
matter  further  at  this  time,  I  can  assure  you  we  have 
built  many  miles  in  this  manner  without  trouble. 
Small  stones  are  thrown  on  top  to  close  the  surface 
crevices,  the  whole  is  then  rolled  with  a  steam  roller 
tintil  hard  and  firm.  This  thorough  rolling  we  believe 
to  be  one  reason  for  freedom  from  trouble  due  to  tilt- 
ing stone.  If  a  bitumini/ed  surface  is  to  be  placetl 
on  the  road  the  voids  of  the  sub-base  are  filled  with 
clean,  sharp  sand  (we  insist  that  this  material  shall 
be  clean ).  This  is  rolled  withotit  wetting,  and  any 
surplus  that  remains  on  top  of  the  base  is  swept  off. 
This  sand  filling,  however,  is  not  an  essential  jwrt  of 
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the  base  but  is  used  only  to  prevent  the  loss  of  bitu- 
men. Bleeders  are  used  to  drain  the  water  from  this 
foundation  at  proper  outlets,  and  care  is  taken  to  so 
build  these  outlets  as  to  avoid  future  clogging. 

Foundations  of  this  description  have  a  fairly  uni- 
form frost  action,  appear  to  be  preferable  to  the  "V" 
drain  and  have  been  satisfactory.  The  costs,  of 
course,  vary  with  the  conditions,  running  from  about 
15c  per  sq.  yd.  to  60c  per  sq.  yd. 

If  a  surface  of  wood,  stone  or  brick  blocks,  or  the 


The  Engineer 

(With  apologies  to  Kipling) 
By  Robert  T.  Gebler  in  the  Engineering  News 

You  can  rave  about  yer  bloomin'  Tommy  Atkins 

on  parade 
And  yer  lady-like  lieutenants  on  the  Mall. 
You  can  talk  about  your  gunboats,  yer  rifles  and 

yer  camps 
And  yer  heroes  in  the  rain  of  leaden  ball. 
But  the  bloke  I  doflfs  me  hat  to 
Didn't  fight  the  sly  mulatto 
But  he  was  in  the  battle  just  tlie   same. 
He's  the  bloke  that  planned  yer  bridges, 
Built  yer  roads  across  the  ridges, 
To  let  Tommy  Atkins  march  into  the  game. 

With    'is   transit   or   'is    level    he    would    work    to 

beat  the  devil — 
The  devil  of  a   Kaffir,  sir,  I   mean — 
But   the   blokes   as   write   the   stories   never  pass 

'im  any  glory 
And  they  never  throws  'im  on  the  movie  screen. 
Out   there  'e  is  a  plannin' 
And  a  river  'es  a  spannin' 
As  'e  gets  the  place  in  order  fer  the  fair; 
But  the  'eathen   start  a  shoutin; 
They've   fergotten   all   about  'im 
And  the  history  won't  say  that  he  was  there! 

Yer  millionaires  cut  capers,  get  their  pictures  in 

the  papers 
And  the  public  then  begins  a  bloomin  'owl 
'Bout   the  aqueducks  'en   highways,   the   railroads 

and  the  byways 
An'  big  jobs  like  the  Panama  Canal. 
But  as  I've  often  read  it — 
The  bloke  who  gets  the  credit 
Is  not   the   dusty  khaki'd  engineer; 
But  the  guys  wot  'ave  the  shillins 
Get  in  first  on  all  the  killins', 
Of  the  lad  who  turned  the  trick  we  never  'car. 

So  I  think  when  I  am  ridin  down  to  Dover,  or  a 

gfidin 
In  a  taxi  'cross  the  bridge  in  Lunnon  town. 
Of   the   lads  who   built    the    town,   sir,   and    the 

sewers  under  groun'  sir. 
The  sea  wall  and  Suez  and  did  'em  brown. 
But  thye  never  sings  'is  praise,  sir 
In  *he  papers  nowadays,  sir; 
'E  never  gets  the  credit  that's  'is  due. 
But   the   fellers  with   the  money 
Wouldn't  get  the  praise  and  honey 
If  the  engineers  wern't  there  to  pull  'em  through. 


more  expensive  types  of  asphalt  is  to  be  used,  a  con- 
crete base  is  accepted  as  the  best  practice.  It  is  open 
to  some  objection  such  as  the  delay  incident  to  proper 
setting  of  the  cement,  and  the  fact  that  because  of  its 
rigidity  it  will  crack  vinder  irregular  frost  action  in 
mixed  soils.  We  have  all  seen  the  result  of  this  latter 
trouble  in  badly  cracked  pavements  over  concrete 
bases.  On  the  other  hand,  the  cracks  can  be  largely 
guarded  against  by  proper  drainage,  and  it  seldom 
cracks  enough  to  cause  disintegration,  while  if  the 
cracks  are  due  merely  to  frost  action,  they  usually 
disappear  when  the  frost  is  out  of  the  ground.  On 
this,  as  on  other  forms  of  foundation,  the  engineer's 
good  sense  and  experience  may  save  much  unneces- 
sary expense.  I  have  seen  a  concrete  base  1-2-4  mix- 
ture built  12  in.  deep  over  a  natural  bed  of  excellent 
gravel,  where  only  4  in.  was  necessary.  I  have  also 
seen  4  inches  of  concrete  used  over  a  bottom  where 
fairly  hard  soil  and  soft  muck  holes  alternated,  and 
the  engineer  in  charge  of  this  work  could  not  under- 
stand why  his  pavement  cracked  so  badly  the  follow- 
ing spring. 

There  is  some  difference  of  opinion  as  to  whether 
it  is  better  to  build  a  fairly  light  base  of  strong  con- 
crete (4  in.)  of  1-2-4  mixture  or  a  heavier  base  (  8in. 
or  more)  or  a  leaner  mix  1-3-6,  1-4-8,  or  even  a  smaller 
proportion  of  cement.  Conditions  should  decide  this. 
In  a  mixed  soil  better  results  might  be  obtained  by 
the  greater  depth  of  the  lean  mixture  as  there  would 
be  less  frost  action  at  the  greater  depth,  and  the  in- 
creased depth  of  the  concrete  slab  should  more  than 
offset  the  loss  in  tensile  strength  of  the  material. 

Of  course  if  it  is  planned  to  build  a  concrete  road 
surface  with  the  ultimate  idea  of  surfacing  it  at  some 
later  time  with  bitumen  or  other  material,  there  is  no 
room  for  argument  as  to  the  use  of  a  rich  mixture  as 
it  is  then  necessary  to  so  mix  your  concrete  that  it  will 
withstand  the  abrasion  of  the  traffic.  If  the  bitumin- 
ous surface  is  to  be  only  a  light  one,  it  is  still  ad- 
visable to  use  the  rich  mixture  as  the  shock  of  the 
passing  traffic  may  cause  enough  surface  disintegra- 
tion to  destroy  the  bond  of  the  bitumen  to  the  con- 
crete. 

Before  closing  I  am  tempted  to  refer  to  what  ap- 
pears to  me  an  unwarrantable  action  'on  the  part  of 
some  of  those  interested  in  bituminous  surfacing  pro- 
cesses, that  of  flooding  the  country  with  pamphlets 
attacking  concrete  roads.  I  do  not  recommend  con- 
crete roads  exclusively,  but  I  recognize  their  good 
points  and  recommend  their  use  where  I  believe  them 
best  adapted  to  the  conditions.  It  is  certainly  indis- 
putable that  under  most  conditions  concrete  makes 
an  excellent  foundation  for  a  bituminous  surface,  so 
if,  as  its  advocates  claim,  concrete  road  surfaces  are 
failures,  they  can  surely  be  used  as  bases  for  bitum- 
inous surfaces,  and  the  more  concrete  roads  that  are 
built,  the  inore  foundation  will  be  ready  for  bitumin- 
ous surfaces. 

In  conclusion ;  gravel,  stone  and  concrete  all  have 
their  places.  There  is  no  sovereign  remedy  for  all 
conditions ;  and  I  wish  to  emphasize  the  necessity  of 
considering  each  road  as  a  separate  problem,  in  order 
to  get  the  best  value  for  the  money  expended. 


Dustless  street  cleaners,  operated  on  the  combined 
vacuum  and  sweeper  principle,  are  in  use  in  a  number 
of  cities  in  the  United  States  and  Canada.  It  is  claim- 
ed that  their  work  is  entirely  satisfactory,  and  tliat 
after  cleaning  no  sprinkling  is  necessary,  as  the  du.st 
has  been  thoroughly  removed. 
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Merits  of  Reinforced  Concrete  Roofs 


Steep   Pitch    Not  Essential— Under  Side  May  be  Level 
With  Great  Resuhing  Economy — Some  Valuable  Tables 


WIII'.Rr,  extensive  ruoi  eoiistriiction  is  to  be 
undertaken,  the  design,  slab  thickness 
l)itch  and  reinforcement  will  necessarily  be 
determined  by  an  engineer  or  architect 
familiar  with  reinforced  concrete  construction.  How- 
ever, many  cases  will  arise  where  readers  of  The 
I'uilding'  A'^'e  will  have  occasion  to  roof  small  build- 
ings, and  this  article  is  intended  to  supj)ly  such  in- 
formation as  will  enable  a  builder  to  employ  rein- 
forced concrete  in  the  construction  of  roofs  of  reason- 
able size,  in  cases  where  the  work  is  not  of  such  size 
as  to  warrant  the  employment  of  an  engineer  or  ar- 
chitect, and  where  recourse  would  otherwise  have  to 
be  had  to  the  makeshift  of  a  temporary  roofing  ma- 
terial. 

I'^ven  though  other  parts  of  a  building  are  of  fire- 
resisting  construction,  the  roof  is  the  most  vulnerable 


useful  than   when  cut 
roof. 


iifl'  li\-   the   *;■'!<' 


•sloping 


A  suitable  method  of  constructuig  iorms  of  flat 
slab  roofs  is  shown  in  Fig.  1.  To  insure  a  smooth 
ceiling,  the  face  of  the  form  underneath  the  concrete 
siiould  be  smoothly  dressed,  tongued  and  grooved 
lumber,  although  good  results  may  be  obtained  with 
scjuare  edged  planking,  provided  the  edges  are  true 
so  that  no  cracks  will  be  open  between  the  planks. 
Whitewash,  or  a  mixture  composed  of  equal  parts 
of  boiled  linseed  oil  and  kerosene,  should  be  applied 
to  the  surface  of  the  lumber  that  is  t(J  be  in  contact 
with  the  concrete.  While  2-inch  lumber  is  recom- 
mended for  the  face  of  the  forms,  lighter  material 
may  be  used  if  sufficiently  braced.  All  sizes  shown 
in  Fig.  1  are  reddily  obtainable,  being  stock  lengths 
and  widths,    ^orms  may  be  erected  without  nailing  or 


Fig.  I  -  Sectional  elevation,  showing  "forms"  in  position  (or  concreting  a  flat  slab  roof  and  eaves. 


part  of  the  structure.  Koofs  are  exposed  to  sparks 
and  embers  from  without,  and  if  made  of  coml)ustil)le 
material,  ([tiickly  blaze  from  interior  fires;  consequent- 
ly, all  buildings  intended  to  resist  fire  should  have 
fireproof  roofs. 

Many  people  have  been  deten-ed  from  using  con- 
ci-ete  roofs  because  of  their  supposed  great  cost,  fail- 
ing to  remember  that  a  concrete  root  cannot  blow 
away,  requires  no  paint  nor  repairs,  and  will  outlast 
any  other  material  ordinarily  used  in  building  con- 
struction. When  these  factors  are  considered,  the 
concrete  roof  will  be  found  t<i  be  the  cheapest  in  the 
long  run. 

Ordinary  types  of  roofing  material  require  a  com- 
paratively steep  slope  to  resist  driving  rains.  In  con- 
trast with  these  concrete  roofs  may  be  made  com- 
paratively flat,  rcHiuiring  a  rise  of  only  }4  i»»-'h  to  the 
foot.  If  desired,  the  under  side  of  the  roof  may  be 
made  level,  the  slope  being  obtained  by  varying  the 
thickness  of  the  root  slab  ;  conse(iuently,  a  great  sav- 
ing is  ert'ected  in  the  amount  of  material,  and,  at  the 
same  time,  the  space  underneath  the  roof  is  far  more 


*  By  Mr.  Wm.  M.  Kinney,  In  the  Building  Age. 


fastening  except  where  specially  directed,  as  shown 
in  the  illustration.  In  this  way  the  lumber  may  be 
kept  in  ci)nditioii  for  future  use  for  other  purposes. 
Under  the  most  favorable  conditions  in  hot  weather, 
.forms  should  be  left  in  place  at  least  "ten  days.  an<l 
longer  in  cold  weather.  Forms  should  never  be  re- 
moved while  there  is  any  doubt  about  the  concrete 
having  hardened  sufficiently  to  supjwrt  the  load  to 
be  im|)osed  upon  it. 

"Table  A"  shows  the  thickness  of  slab  required 
for  concrete  roofs  of  various  dimensions  from  4  feet 
s<|uare  up  to  16  feet  square. 

"Table  B"  gives  the  amount  of  cement,  sand  and 
gravel  or  broken  stone  required  for  ro<.>fs  of  various 
sizes  and  thicknesses. 

"Table  C"  shows  the  size  and  the  placing  of  the 
reinforcing  rods  required. 

Simple  gable  ro^ifs  for  small  concrete  buildings 
should  consist  of  a  ridge  beam  and  two  slabs  of  rein- 
forced concrete,  as  shown  in  Fig.  2. 

"Table  D"  gives  the  size  of  ridge  beam  and  speci- 
fies required  reinforcing  for  roofs  from  8  to  16  feet 
in  length. 

The  ridge  beam  may  be  cast  in  place  or  in  a  mold 
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Fig.  2— Cross  section  of  roof  for  small  concrete  building. 


Table  A 
Thicki^ess  or  Hoor  Slab  xn  Inches 


LENGTH   OF 

ROOP 

IN 

FEET 

BfSTWEEN    CENTER 

Width  in 

Feet 

^nter 
Valla 

Lioes  of  ^ 

4 

6 

8 

10 

12 

14 

16 

In 

In. 

In. 

In. 

In. 

In. 

In. 

•4 

*) 

2 

2ll 

2 
2 

2! 

21 

2i 

6 

2i 

2t 

3 

,3 

3 

8 

3 

:i 

3! 

'3' 

4 

10 

3 

4 

4J 

4! 

12 

4 

41 

5 

14 

5 

S( 

16 

. 

6 

Load  =  Weight  of  roof +50  pounds  per  square  foot. 


Table  B 

Cement,  Sand  and  Stone 
Required    for    Concrete    Slab    Eoofs.     Proportionfl    for    concrete    1:2:3. 
(Each  cubic  yard  of  1:2:3  concrete  requires  about  1.74  bbl.  of  cement. 
.52  cubic  yards  of  sand  and  .77  cubic  yards  of  stone.) 


WIDTH   OF  SLAB    IN    FEET    (BETWEEN    EAVES) 

4 

4 

0.7 

6 

8 

10 

12 

14 

16 

Sacks  of  Ce- 

Length  of  Roof  in 

I 

m  e  n  t .     1 

feet  between 

6 

1.0    2.0 

! 

sack  =  1  cu. 

eavea 

8 

1.7 

2.6 

4.2[ 

ft 

10 

2  2 

3.3 

6.1]  7.6 

12 

2.6 

4.7 

7.310.4 

12.5 

14 

3.01  5.5 

8.5  13.7 

16.421.21 

16 

3.5,  6.2 

10.1  14.4 

20.8 

26.7]33.3 

C'u.  ft.  of  sand 

Length  of  Root  in      4 
feet  between'     6 

1.4| 
2.1i  3.9 

i 

8 

3.4|  5.2 

8.3 

10 

4.3    6.5 

12.1  15.2, 

12 

5.2    9.4114.6  20.8125.0 

1 

14 

6.1  10.9,17.0  27.3132.8:42.5; 

IB 

6.9  12.0 

20.2(28.8 

41.6,53.4[66.6 

Length  of  Roof  in 

4 

2.1| 

feet  between 

6 

3.ll  5.6 

eaves 

8 

.5.11  7.8 

12.5 

1 

10 

6.5    9.8118.2  22.71          |         1 

12 

7.8  14.0,21.831.2  37.41         1 

14 

9.1  16.4125.541.049.163.71 

'  10 

10.4  18.730.3  43.2  62. 418O.II99. 8 

Table  C 
'Spacing  of  Reinforcino  Rods  in  Inc.  m 


Width  in  Ft. 

lenoth  of 

HOOP 

m    PEET   BETWEEN 

CENTER   LINES 

Between 

OF 

walls 

Center  Lines 
of  WalU 

4 

« 

8 

10 

12 

14 

16 

Size 

~ 

Steel 

In. 

In. 

Id. 

In. 

In. 

In. 

In 

4 

12 

»i 

8 

8 

8 

8 

g 

12 

24 

36 

36 

36 

.36 

36 

}  In 

6 

■  i' 

4 

4 

4 

4 

Rd.  Rods 

6 

12 

36 

36 

36 

36 

8 

11 

9» 

9 

7f 

7J 

11 

22 

36 

36 

36 

10 

8! 
8! 

iJ' 

7 
27 

6i 
36 

H 

5} 

5t 

}In. 
Rd.Rods 

14 

Note 

— Upper 

figures   are 

61 

12 

51 

16 
4i 

for 

cross   reinforce 

ment: 

Si 

f 

16 

lower  figures  for  long  re- 

inforcement. 

4 

Load  -Weight  of  Hoof  -50  pounds  per  square  foot. 


l)0.x  on  the  ground.  The  latter  method  insures  pro- 
per curing  of  the  beam  before  it  is  subjected  to  loads. 
If  the  beam  is  cast  in  ]5osition,  it  can  be  made  in  a 
sini])le  box  mould  supi)orted  on  the  same  framing 
erected  to  carry  the  side  slabs.  In  this  case,  concrete 
should  be  ])!aced  for  the  beams  and  slabs  at  the  same 
time,  casting  them  together  as  a  monolith. 

The  pro])er  size  and  sjjacing  of  reinforcing  rods 
having  been  obtained  from  "Table  C,"  the  spacing 
of  the  rods  should  be  marked  off  on  the  forms  and  tlien 
laid  dovyn  and  brought  together  at  all  intersections. 
The  reinforcing  should  then  be  placed  upon  small 
blocks  of  wood  or  concrete  in  such  a  manner  that  the 
rods  will  be  imbedded  about  one  inch  from  the  bottf)m 
of  the  roof  slab.  The  effectiveness  of  the  reinforcing 
is  reduced  if  rods  are  jilaced  any  higher.  In  reinforc- 
ing gable  roofs,  the  rods  running  at  right  angles  to 
the  ridge  should  extend  from  eave  to  eave  continu- 
ously, not  beiiig  broken  off  at  the  ridge.  This  binds 
the  two  sides  of  the  roof  together  as  one  slab. 

Concrete  for  roofs  should  be  mixed  in  the  pro- 
portion of  one  sack  of  Portland  cement,  2  cu.  ft.  of 
clean,  coarse  sand,  graded  in  size  up  to  %  in.,  and 
3  cu.  ft.  of  hard,  duralile  gravel  or  crushed  stone, 
varying  in  size  from  54  in-  "P  to  1  in.  Aggregates 
both  fine  and  coarse  must  be  free  from  clay,  loam  or 
other  matter  which  will  tend  to  impair  the  strength 
or  watertightness  of  the  concrete.  Bank-run  gra\el 
or  crusher-run  stone  should  ne\*er  be  used  withmit 
screening  and  mixing  in  ])roper  proportions.  Wher- 
ever possible,  mixing  should  be  done  by  a  batch  mixer 
into  which  the  materials  are  introduced  in  propen  pro- 
portions, water  added,  and  mixing  continued  by  slow- 
ly revolving  the  drum  for  at  least  45  seconds,  or  un- 
til thorough  homogeneity  of  the  concreting  materials 
is  obtained.  Sufficient  water  should  be  used  to  form 
a  quaky  mixture,  care  being  taken  not  to  use  so 
much  water  that  the  mass  will  flow  to  the  lower  side 
of  the  roof. 

If  mixing  must  be  done  by  hand,  it  should  be  up- 
on a  watertight  platform  where  the  materials  may  be 
spread  in  layers  and  turned  at  least  three  times,  or 
until  of  uniform  color,  after  which  water  should  be 
added  and  the  mass  again  turned  at  least  three  times, 
or  until  very  thoroughly  mixed.  .V  good  concrete 
roof  cannot  be  made  from  poorly  mixed  material. 
Where  a  comparatively  flat  concrete  roof  is  to  be 
placed  on  monolithic  concrete  walls,  the  walls  may 
be  brought  to  the  proper  height  and  squared  oft'  in 
the  same  manner  as  for  a  roof  of  other  material.  No 
reinforcing  rods  need  extend  from  the  walls  into  the 
roof  but  the  concrete  for  the  roof  may  be  laid  directly 
on  top  of  the  walls  without  grouting,  thus  leaving  a 
joint  which  allows  the  roof  to  expand  and  contract 
freely.  If  the  roof  has  a  pitch  exceeding  2  in.  to  the 
foot,  it  should  be  joined  to  the  walls  by  extending' the 
vertical  reinforcing  a  foot  above  the  top  of  the  wall, 
and  the  top  surface  of  the  wall  should  in  that  case 
be  left  rough,  drenched  with  water,  and  painted  with 
grout  immediately  before  placing  the  concrete  for 
the  roof.  The  roof  should  be  finished  in  the  same 
manner  as-  a  floor  or  sidewalk,  using  tools  commonly 
employed  for  that  ])urpose.  One  of  the  most  import- 
ant ])oints  in  successfully  constructing  concrete  roofs 
is  to  protect  the  concrete  from  the  weather  until  thor- 
oughly hardened.  Newly-made  roofs  should  be  cover- 
ed with  wet  straw  or  other  material  suitable  for  the 
retention  of  moisture,  in  order  that  the  concrete  mav 
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lie  protected  from  the  action  of  sun,   wind  and   rain 
for  a  ])eriod  of  at  least  two  weeks. 


Methods  Used  to  Protect  the  Foundation  of 

a   Heavy  Tower   During   Adjacent 

Subway  Construction 

Till',  ciinstruclion  of  subways  often  involves  the 
use  of  special  construction  methods  to  pro- 
tect the  foundation  of  adjacent  buildinss. 
This  is  ])articularly  true  where  the  buildings 
are  found  on  material  which  has  a  decided  tendency 
to  flow.  During  the  construction  of  a  portion  of  the 
Copley  Sfpiare  station  of  the  Boylston  Street  subway 
west  of  Dartmouth  Street,  Uoston,  Mass.,  the  work 
was  made  hazardous  by  the  proximity  of  the  high 
stone  tower  of  the  Old  South  Church,  the  foundations 
of  which  had,  even  before  the  subway  construction 
was  started,  settled  une(|ually  in  the  vsoft  silt  and  clay, 
causing  the  tower  to  lean  an  appreciable  amount  to- 
ward the  street.  The  following  article*  describes  the 
methods  u.sed  to  jirevent  further  displacement  during 
subway  construction,  the  data  upon  which  the  article 
is  ba.sed  being  taken  from  the  discussion  of  a  paper,' 
••Boston  iMiundations,"  by  Mr.  L.  B.  Manley,  in  the 
Journal  of  the  Bostim  Society  of  Civil  Engineers. 

The  tower  is  a"  hollow  stone  shaft,  25  x  2H  ft.  in 
lutside  dimensions,  with  walls  from  2.5  to  4  ft.  thick, 
being  connected  on  its  north  and  east  sides  with  the 
church  building.  /\t  the  belfry  level,  120  ft.  above  the 
sidewalk,  four  corner  turrets  of  brown  sandstone  are 
ct)rbeled  out  and  support  the  slate  ctwered  wooden 
roof  whose  peak  is  231. (>  ft.  above  the  sidewalk,  the 
peak  being  246.5  ft.  above  the  botttJin  of  the  founda- 
tions and  263  ft.  above  the  bottom  of  the  subway 
excavation.  The  footings  are  oi  granite,  stepped  out 
to  ?i7  X  42.5  ft.  They  are  laid  in  lime  mortar,  as  is 
the  remainder  of  the  stone  work,  and  rest  directly  on 
spruce  piles,  cut  at  3.5  ft.  above  mean  low  water. 

The  total  weight  of  the  tower  and  its  foundations 
is  about  5,000  tons,  which,  if  uniformly  distributed  on 
its  base,  would  produce  a  load  of  3. IS  tons  per  sc|uare 
foot.  The  effect  of  the  incjination  of  the  tower  is  to 
shift  the  centre  of  loadii^g  toward  the  lowest  corner 
nf  the  base;  and  the  inclination,  combined  with  a  wind 
pressure  from  the  northeast  of  30  lbs.  j)er  square  foot, 
has  been  com])uted  to  give  a  maximum  intensity  of 
loading  under  the  southwest  corner  of  over  5  tons 
per  square  foot.  The  nund>er  and  length  oi  the  sup- 
porting piles  are  not  known,  but  if,  as  supposed,  these 
piles  are  spaced  2.^  ft.  on  centres,  this  maximum  load- 
ing would  coirespond  to  a  load  of  32.5  tons  per  j)ile. 

The  records  show  that  shortly  after  the  completion 


of  the  tower  in  1875  a  distinct  inclination  was  observed 
which  gradually  increased  until  at  the  time  the  sub- 
way work  was  begun  the  tower  leaned  2.5  ft.  toward 
Boylston  Street  and  1.4  ft.  toward  Exeter  Street,  the 
resultant  inclination  being  about  3  ft.  toward  its  south- 
west corner,  or  in  the  direction  of  the  subway  loca- 
tion. This  movement  of  the  peak  of  the  tower  corres- 
ponds quite  closely  with  the  ine(|ualities  of  grade  in 
the  stone  water  table  extending  around  the  base  of  the 
tower  and  along  the  church  vestry  and  par.sonage  to- 
ward the  west,  and  it  indicates  an  unequal  settlement 
of  the  tower  considerably  more  than  that  of  the  neigh- 
boring buildings. 

Character  of  Subsoil  and  Settlement  of  Same 
The  character  of  the  soil  below  the  foundations  of 
the  tower  is  shown  by  the  borings  to  be  silt  and  clay 
for  a  depth  of  115  ft.  The  filled  material  extends 
from  20  to  22  ft.  below  the  sidewalk,  or  about  6.5  ft. 
below  the  tops  of  the  i)iles.  Below  this  gravel  fill 
there  are  16  ft.  of  black  silt  resting  on  p<jckets  of  sand 
and  gravel,  and  below  the  sand  there  are  102  ft.  of 
clay,  hard  at  its  surface  but  very  soft  for  the  remainder 
of  the  depth.  Below  the  clay  there  is  a  layer  about 
4  ft.  thick  of  hardpan,  resting  on  boulders  or  rock. 

The  great  dejith  of  silt  and  clay  has  also  caused 
a  general  subsidence  of  the  adjacent  territory.  The 
northwest  corner  of  the  Boston  Public  Library,  which 
is  across  Boylston  Street,  has  settled  about  10  inches, 
and  the  curb  between  Clarendon  Street  and  I'^airticld 
Street  has  settled  from  3  to  4  inches  since  19(M.  In 
Dartmouth  Street,  where  the  dej)th  of  the  silt  layer 
is  greatest,  the  curb  at  the  southwest  corner  of  Hunt- 
ington .\venue  has  settled  0.4<)  ft.' in  9  years:  at  Marl- 
borough Street  it  has  settled  1.54  ft.  in  39  years;  while 
a  6-ft.  brick  sewer  in  this  street  at  Boylston  Street 
was  found  to  be  2  ft.  lower  than  the  grade  at  which 
it  was  set  in  1870.  It  appears  that  the  general  sub- 
sidence in  the  vicinity  of  Copley  S(|uare  has  been  pri>- 
gressing  at  the  rate  of  nearly  5  inches  in  ten  years. 

^  Subway  Construction  and  Methods  Used 

The  Boylston  Street  subway,  which  is  directly  oj>- 
posite  the  tt)wer,  consists  of  a  two-track  bore  with  a 
20-ft.  platform  and  a  lobby  for  entrance  stairways  and 
ticket  ofllices  30  x  55  ft.  on  the  southerly  side  of  the 
street  (see  Eig.  1).  West  of  the  lobby  the  two  tracks 
and  platform  with  side  walls  occup)'  a  sjwce  50  ft. 
wide.  East  of  the  tower  the  structure  is  widened  to 
70  ft.,  by  the  addition  of  the  north  i)latforni.  the  roof 
of  which  is  supported  by  three  interior  rows  of  col- 
umns. The  whole  station  is  constructed  of  reinforced 
concrete  and  rests  on  a  heavy  invert  designed  to  as^ 
sure  a  uniform  bearing  over  its  entire  area.  The  bot- 
tom of  the  subway  structure  is  30  ft.  below  the  surface 
and  is  27  ft.  from  the  foundations  of  the  tower  at  its 
nearest  point. 

To  encourage  bidding  on  ih,-  -m..,,  ,.i  i,n  .-uU- 
way  the  transit  commission  assumed  the  responsibility 
for  the  safety  of  the  tower  under  certain  conditti>ns, 
and  in  the  exercise  of  this  resiKtnsibility  its  chief  en- 
gineer, Mr.  E.  S.  Davis,  i)rescribed  the  methixls  of  con- 
struction to  be  followed  at  this  K>cation,  which  meth- 
ods have  lieen  successfully  carried  out  by  the 
tractor. 

The  commission  tinally  decided  not  to  attempt  the 
difticull  engineering  feat  of  underrpinning  the  heavy 
tower  of  the  Old  Stmth  Church,  but  in  place  of  such 
underpinning  to  take  the  greatest  care  t«>  |>revent  any 
movement  ol  the  earth  which  would  tend  to  reduce 
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the  bearing  power  of  the  piles  supporting  the  tower. 
The  method  of  operation  adopted  was,  in  brief,  to  con- 
struct the  station  in  short  transverse  sHces  between 
lines  of  steel  sheet  piling  previously  driven,  each  slice 
on  account  of  the  possible  upward  movement  of  the 
bottom  of  the  trench  being  completed  before  the  ex- 
cavation for  the  next  had  reached  a  depth  of  more 
than  10  ft.  To  prevent  any  inward  movement  of  the 
steel  sheeting  during  the  construction  of  the  slices 
a  self-sustaining  back-wall  of  reinforced  concrete  was 
first  constructed  in  i  narrow  trench,  the  timbering 
being  so  arranged  as  to  permit  the  completion  of  the 
back-wall  without  the  removal  of  any  braces.  After 
this  wall  was  completed  the  remaining  core  of  earth 
was  removed,  and  the  entire  section  of  the  subway 
slice  was  constructed  in  one  operation.  As  an  addi- 
tional precaution  the  ground  between  the  steel  sheet- 
ing and  the  tower  was  filled  with  large  quantities  of 
neat  cement  grout,  with  the  object  of  solidifying  the 
sand  pockets,  closing  underground  water  courses,  and 
making  the  sheeting  watertight.  These  precautions 
were  taken  for  a  length  of  about  200  ft.  on  each  side 
of  the  tower. 

Throughout  this  length  it  was  decided  to  rest  the 
subway  structure  directly  on  the  silt,  without  founda- 


neat  cement  grout  under  90  lbs.  pressure  was  forced 
into  the  ground  until  it  would  take  no  more ;  the  pipe 
was  then  drawn  up  4  ft.  and  the  grouting  was  con- 
tinued in  successive  operations  until  the  surface  was 
reached.  The  pressure  of  90  lbs.  per  square  inch 
proved  so  great  as  to  lift  the  walks  and  even  to  start 
one  of  the  interior  columns  of  the  church,  and  it  was 
afterward  reduced  to  50  lbs.  per  square  inch  with 
satisfactory  results. 

After  the  grouting  was  completed,  the  slice  con- 
struction was  begun  simultaneously  at  the  east  and 
west  ends  of  the  sheet  piling.  The  first  operation  con- 
sisted of  constructing  the  self-sustaining  back-wall  in 
narrow  trenches  next  to  the  steel  sheeting.  On  the 
south  side  of  the  subway  this  back-wall  carried  a  36- 
in.  sewer  and  was  4  ft.  thick;  on  the  north  side  the 
wall  was  about  12  in.  thick  and  was  reinforced  with 
steel  rods  laid  horizontally.  As  each  increment  of  this 
wall  was  carried  about  5  ft.  ahead  of  its  corresponding 
slice  it  was  supported  against  an  inward  movement 
by  this  amount  of  the  earth  core  on  its  forward  end 
and  by  the  completed  subway  in  the  rear.  As  the 
earth  between  the  back-walls  was  being  excavated 
these  wells  were  braced  apart  by  a  heavy  trussed  brace 
set  at  the  top  and  forward  ends  to  supplement  the 
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tions,  on  account  of  the  possilbe  efifect  on  the  tower 
of  the  vibrations  resulting  from  pile  driving  and  of  the 
risk  of  lowering  the  level  of  the  ground  water  conse- 
quent upon  sinking  foundations  to  the  hard  clay.  To 
prevent  any  lateral  movement  of  the  soil  below  the 
subway  a  line  of  steel  cut-ofif  sheeting  was  driven 
below  the  invert  at  Dartmouth  Street  between  the 
rows  of  side-wall  sheeting,  and  the  soil  inside  the 
cofferdam  thus  formed  was  grouted  with  cement  both 
before  and  after  the  construction  of  the  subway  struc- 
ture. 

The  first  operation  was  the  driving  of  the  steel 
sheeting  around  both  sides  of  the  subway  and  around 
the  westerly  side  of  the  lobby  in  Dartmouth  Street,  in 
a  trench  about  12  ft.  wide  and  10  ft.  deep.  The  sheet- 
ing used  was  of  the  arched  web  "Lackawanna"  type, 
having  a  length  of  35  ft.  and  weighing  35  lbs.  per  scj. 
ft.  'J'his  was  driven  to  the  top  of  the  subway  struc- 
ture by  means  of  a  "Union  Iron  Works"  No.  1  ham- 
mer, oi)erated  by  compressed  air,  the  bottom  of  the 
piling  extending  into  the  clay  a  distance  of  15  ft.  be- 
low the  bottom  of  the  subway. 

The  grouting  operations  were  next  begun  through 
2-in.  pii^es,  spaced  10  ft.  apart  next  to  the  sheeting 
(except  in  front  of  the  church  tower,  where  they  were 
5  ft.  apart),  the  pipes  being  driven  to  the  clay  by  aid 
of  a  water  jet.    Through  the  open  ends  of  these  pipes 


supporting  power  of  the  earth  core.     These  supports 
were  sufficient  in  most  cases  to  sustain  the  back-wall  ^ 
during  the  excavation  of  the  core  and  the  placing  of ' 
the  main  subway  structure,  but  opposite  the  church 
tower  ordinary  timber  braces  were  added  for  addition- 
al support,  as  the  excavation  was  carried  down. 

After  the  excavation  between  the  side  walls  was 
completed  the  concrete  mat  was  immediately  placed, 
and  the  floor  and  walls  waterproofed.  Then  the  in- 
vert was  constructed ;  the  side  walls  and  structural 
steel  were  placed,  and  the  roof  was  concreted  and 
back-filled  in  the  order  named.  This  cycle  of  opera- 
tions took  about  seven  days  for  completion.  As  soon 
as  the  invert  was  constructed  in  slice  No.  1  the  exca- 
vation for  the  back-walls  of  slice  No.  2  was  begun, 
so  that  by  the  time  the  whole  of  the  construction  in 
slice  No.  2  was  completed  -the  walls  for  the  next  slice 
were  finished  and  the  excavation  of  the  core  between 
them  was  begun. 

The  driving  of  sheet  piling  and  the  grouting  of  the 
soil  were  begun  in  the  early  summer  of  1913,  and  the 
work  of  subway  construction  was  started  at  both  ends 
of  the  sheet  piling  during  the  last  of  June.  After  a 
short  time  spent  in  getting  the  organization  to  run 
smoothly,  rapid  progress  was  made,  each  slice,  involv- 
ing from  740  to  1,100  cu.  yds.  of  excavation  and  from 
178  to  200  cu.  yds.   of  concrete,  being  completed  in 
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about  seven  days.  After  about  20  anxious  weeks,  dur- 
iiig^  wliich  time  the  tower  was  constantly  under  sur- 
veillance, the  slices  approached  each  other,  and  on 
Thanksjijiving'  day,  a  day  of  special  sif^niticance  to  all 
concerned  in  the  work,  the  closing  sluice  was  s\ibstan- 
tially  completed. 

In   consequence  of  this   work  the  total   settlement 
of  the  tower  at  its  lowest  point  was  about  one-half 


inch,  and  the  increase  of  inclination  at  the  belfry  was 
slightly  over  1  in.  toward  the  street.  During  this 
time  the  use  of  the  church  was  continued  as  usual, 
and  no  visible  results  of  any  magnitude  are  apparent 
in  the  building  in  consequence  of  the  subway  con- 
struction ;  in  fact,  on  account  of  the  solidification  of 
the  subsoil  by  means  of  the  grouting  it  is  supposed 
that  the  tower  is  now  more  stable  than  ever. 


The  Design  of  Concrete  Pavements 


TIM*'  purpose  of  this  article  is  to  call  attention  to 
the  great  necessity  for  the  design  of  concrete 
pavements.  Engineers  have  written  numer- 
ous articles  during  the  past  few  years  con- 
cerning concrete  pavements,  laying  stress  on  the  im- 
portance of  workmanship  and  materials,  and  in  their 
endeavor  to  secure  the  best  results  by  better  workman- 
ship and  materials,  they  have  almost  ignored  the  more 
important  item  of  design.  Concrete  is  subject  to  cer- 
tain laws  and  its  behaviour  has  often  been  demon- 
strated, both  in  bridge  and  building  construction. 

What  are  these  stresses  which  cause  defects  in  con- 
crete pavements?  Where  are  they  applied?  How 
great  arc  they?  How  may  they  be  overcome?  These 
(juestions  may  be  briefly  answered  as  follows : 

Experience  has  demonstrated  that  expansion  and 
contraction  will  cause  transverse  cracks  in  a  pavement 
slab  6  inches  thick,  if  the  transverse  joints  are  jilaccd 
50  feet  apart,  and  that  25  or  30  feet  is  a  safe  distance 
to  space  them.  Joints  so  spaced  and  protected  1)> 
metal  plates  will  free  such  a  slab  from  any  danger  of 
transverse  cracks  due  to  contraction  and  expansion. 

Other  important  stresses  tending  to  produce  cracks 
have  been  found  to  act  vertically.  Vertical  motion  is 
produced  by  the  movement  of  the  foundation  upon  ab- 
sorbing moisture  and  again  upon  drying  out.  It  is 
produced  by  the  settlement  of  the  sides  of  the  road- 
bed, where  they  are  less  compact  than  the  centre.  This 
vertical  movement  is  sufficient  to  cause  the  slab  toact 
as  a  beam. 

Hundreds  of  miles  of  concrete  sidewalk  and  con- 
crete pavement  blocks  have  cracked  longitudinally. 
They  all  show  failure  along  the  centre,  or,  in  cases  of 
extreme  width,  probably  10  feet  out  from  the  gutter 
line.  This  teaches  but  one  thing,  they  were,  caused 
by  forces  acting  vertically. 

If  a  concrete  sidewalk  4  feet  long.  4  feet  wide,  and 
4  inches  thick  dt)es  not  crack- Uuigitudinally,  and  yet  a 
block  4  feet  long,  8  feet  wide  and  4  inches  thick  does 
crack  longitudinallv,  what  is  the  reason?  If  a  thousand 
of  such  blocks  crack  longitudinally,  what  is  the  rea- 
son? It  is  n()t  temperature,  stress,  contraction,  ex- 
pansion, unknown  factor,  dished  or  crowned  sub-base, 
lack  oi  reinforcement,  but  simf)ly  lack  of  strength  m 
the  slab  to  withstand  the  vertical  movements  of  the 
foundation.  In  other  words,  for  every  width  of  slab,  a 
definite  thickness  is  required.  This  law  is  absolutely 
univer.snl  and  everv  longitudinal  crack  m  Wayne 
Countv,  Michigan,  Iowa,  Illinois,  or  any  other  place, 
could  have  been  prevented  had  the  slabs  been  correct- 
ly designed. 

We  know  the  force  ol"  the  vertical  movements,  for 
if  they  have  caused  uniform  failures,  and  if  failures 
have  been  prevented  by  a  uniform  reduction  in  width 
of  slab  to  meet  the  thickness,  we  know  all  the  ncccs- 
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sary  facts  required  to  design  correctly  such  a  slab  to 
withstand  such  vertical  movements. 

One  reason  why  engineers  have  devoted  so  little 
time  to  concrete  pavement  design  is  that  pavements 
have  been  a  gradual  growth  from  sidewalks  and  private 
driveways  and  few  people  have  realized  that  a  con- 
crete slab  for  such  purposes  requires  a  design.  Another 
reason  is  that  the  cement  and  steel  people  have  de- 
signed either  directly  or  indirectly  many  of  the  pave- 
ments and  year  after  year  they  have  proceeded  with 
utter  disregard  for  engineering  principles. 

The  writer  attended  the  National  Conference  on 
Concrete  Roads,  held  last  February  in  Chicago,  and 
was  in  touch  with  many  of  the  engineers  there.  It 
was  observed  that  few  came  out  with  a  frank  admis- 
sion of  failure  in  design,  and  yet  were  more  than  anxi- 
ous to  learn  a  means  of  building  concrete  pavements 
without  cracks,  when  it  was  intimated  that  such  a 
thing  was  possible. 

In  Municipal  Engineering  for  July,  1913,  the  Morse- 
Warren  Engineering  Company,  of  Carlinville,  111.,  dis- 
cussed the  mathematics  of  concrete  pavement  design 
at  some  length,  and  later  a  table  was  prepared  showing 
the  thickness  required  for  certain  widths.  During  the 
past  year,  the  correctness  of  design  outlined  therein 
has  been  demonstrated  to  numerous  engineers.  While 
it  is  true  that  in  rare  instances  a  pavement  may  be 
built  on  a  porous  foundation  which  will  not  be  sub- 
ject to  vertical  movements,  it  is  poor  economy  to  build 
any  concrete  pavement  which  is  not  designed  to  meet 
general  conditions. 

There  are  a  few  principles  of  design  which,  if  fol- 
lowed, will  produce  at  an  economical  cost,  a  concrete 
pavement  free  from  cracks.  They  may  be  briefly  out- 
lined as  follows: 

1.  Transverse  and  longitudinal  cracks  are  caused 
by  stresses  which  are  greater  than  the  strength  of  the 
concrete. 

In  other  words,  a  slab  of  concrete,  say  4  feet  square 
and  6  inches  thick,  could  withstand  the  forces  of  ex- 
pansion and  contraction  and  the  vertical  movements 
of  the  foundation,  even  though  they  should  raise  it 
several  inches.  It  could  stand  the  shock  of  travel  and 
the  action  of  the  elements ;  in  fact,  such  a  slab  would 
be  free  from  defects. 

That  the  economical  slab  is  much  greater  in  size 
than  one  4  feet  sqtiare  has  been  demonstrated,  and 
that  there  is  a  definite  economical  size  of  slab  will  be 
more  fully  explained  in  this  article. 

2.  \'crtical  movements  in  the  foundation  cannot  be 
CC(Miomically  prevented  by  additional  rolling  of  the 
sub-grade  nor  by  drainage. 

This  principle  will  be  more  fully  understood  when 
it  is  known  that  some  of  the  strongest  efforts  to  re- 
duce cracking  by  putting  the  sub-grade  in  a  permanent, 
immovable,  and  absolutely  stable  condition,  free  from 
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moisture,  and  free  from  any  tendency  toward  future 
settlement,  have  failed  entirely. 

Take  for  instance  the  sub-grade  at  the  edge  of  a 
pavement  with  a  6-inch  tile  laid  4  feet  deep  under  that 
edge.  In  our  section  of  the  country,  today,  the  entire 
sub-grade  is  dry.  But  suppose  we  have  a  season  of 
rainy  weather,  with  water  covering  the  ground  in  many 
places.  The  6-inch  tile  will  act  promptly  and  pro- 
ceed to  carry  off  the  water,  but  at  the  same  time  the 
earth  at  the  sides  of  the  pavement  will  have  absorbed 
moisture,  causing  it  to  swell,  and  the  earth  under  the 
centre  of  the  pavement  absorbing  less,  will  swell  less, 
thereby  causing  unequal  movement  in  the  foundation 
and  cracks  in  the  pavement  slab.  This  force  acts  in 
the  opposite  direction  when  the  earth  becomes  drain- 
ed at  the  sides  more  quickly  than  at  the  centre.  The 
writer  has  observed  slabs  of  concrete  absolutely  sup- 
ported by  a  longitudinal  ridge  of  earth,  with  the  edges 
of  the  slab  extending  out  into  space,  so  to  speak,  and 
acting  as  a  cantilever. 

3.  Reinforcement  is  a  deception,  as  generally  recom- 
mended. 

Several  scientific  articles  have  been  published  dur- 
ing the  last  year,  calling  attention  to  the  fact  that  any 
sufficient  amount  of  reinforcement  to  prevent  cracks 
in  concrete  pavements  is  prohibitive  in  cost ;  also  it 
has  been  shown  that  the  per  cent,  of  reinforcement 
now  generally  recommended  and  used  is  only  about 
one-tenth  that  ordinarly  required. 

Many  engineers  have  built  reinforced  pavements 
after  having  had  failures  in  plain  concrete  pavement 
construction,  and  have  not  taken  into  consideration 
the  fact  that  they  are  getting  better  results  in  their 
later  work,  not  because  of  reinforcement,  but  because 
of  better  workmanship  and  material. 

A  representative  of  one  of  the  large  steel  indus- 
tries after  having  inspected  many  miles  of  pavements, 
recently  informed  the  writer  that  he  had  at  last  given 
up  the  theory  that  concrete  pavements  were  to  be 
saved  from  cracking  by  the  use  of  reinforcement. 

The  vertical  forces  tending  to  destroy  a  concrete 
pavement  act  both  upward  and  downward  and  yet 
some  material  men  have  the  boldness  to  advertise  that 
a  reinforcement  placed  2  inches  below  the  top  of  a 
pavement  will  absolutely  prevent  cracks.  If  neces- 
sary 2  inches  above  the  bottom  but  the  point  to  be 
made  here  is  that  all  such  so-called  reinforcement  is 
not  reinforcement  at  all ;  never  was  figured  to  be ;  and 
never  can  be  anything  but  an  extravagance  and  a  de- 
ception. 

4.  For  a  given  thickness  of  slab,  with  good  work- 
manship and  material,  a  definite  width  is  required. 
The  limit  of  width  for  a  6-inch  slab,  1:15/2:3  mix,  is 
10  to  12  feet,  and  everywhere  you  will  find  concrete 
pavements  with  longitudinal  cracks  where  the  width 
is  any  greater  with  that  thickness. 

5.  It  is  economical  to  make  a  longitudinal  joint  in 
a  pavement  slab  rather  than  increase  the  thickness 
where  the  width  is  increased. 

If  6  inches  is  ample  to  give  strength  and  durability 
sufficient  for  travel,  it  is  poor  economy  to  make  the 
pavement  any  thicker  simply  to  have  a  continuous 
beam  or  slab  across  the  roadway. 

Such  a  longitudinal  joint  should  be  protected  by  a 
metal  plate  now  manufactured  for  that  purpose.  There  • 
is  no  patent  on  this  plate. 

6.  A  joint  in  a  concrete  pavement,  properly  pro- 
tected and  covered  by  a  metal  plate  is  not  a  weakness. 

Engineers  have  in  recent  years  thrown  up  their 
hands  in  horror  at  the  idea  of  a  joint  down  the  centre 


of  a  concrete  pavement.  The  fact  is  that  today  thous- 
ands of  taxpayers  are  throwing  up  their  hands  in  "holy 
horror"  at  the  joints  in  their  pavements,  joints  not 
planned  and  not  protected  by  metal  plates,  which  are 
unsightly,  damaging  and  irregular  ,and  each  year  in- 
creasing the  expense  of  maintenance.  As  suggested 
a  year  ago  in  one  of  our  leading  engineering  maga- 
zines, longitudinal  joints  are  not  to  be  avoided ;  they 
are  an  absolute  structural  necessity. 

7.  A  factor  of  safety  should  be  allowed  in  design. 

The  methods  of  design  herein  outlined  will  pro- 
duce a  concrete  pavement  free  from  cracks,  a  pavement 
costing  much  less  per  mile  than  now  recommended  by 
engineers,  and  a  pavement  which  contractors  will  with 
safety  guarantee  against  cracking  for  a  five-year  period. 

It  is  the  belief  of  the  writer  that  the  design  of  con- 
crete pavements  and  the  proper  protection  of  a  longi- 
tudinal joint  down  the  centre  of  the  pavement  should 
now  receive  the  attention  of  the  more  expert,  and 
that  present  knowledge  of  construction  should  be 
classified,  with  the  thought  in  mind  that  concrete  pave- 
ment design  be  reduced  to  a  science. 

To  those  who  see  the  possibilities  of  the  future, 
and  to  those  who  believe  that  there  are  defects  to- 
day in  the  design  of  concrete  pavements,  is  submitted 
the  proposition :  To  design  or  not  to  design. 


Road  Work  at  Beaconsfield,  Que. 


A 


T  Beaconsfield,  Quebec,  a  summer  resort  on 
Lake  St.  Louis,  three  miles  of  new  roads 
were  constructed  last  season.  The  new  work 
consisted  of  one  and  one-half  miles  of  asphalt 
macadam,  one  mile  of  Tarvia  road,  and  one-half  mile 
of  water-bound  macadam.  The  Tarvia  and  water- 
bound  macadam  roads  were  built  by  day  labor. 

The  Mayor  having  given  permission  to  quarry  all 
stone  free  from  his  estate,  the  cost  of  erecting  the 
crushing  plant  owned  by  the  town,  wages,  coal,  oil, 
repairs,  quarrying  and  crushing  the  stone,  was  re- 
duced to  $0.49>4  per  ton. 

A  start  was  made  on  Kirkwood  Avenue,  where  a 
gang  of  twenty-five  men  were  put  on,  cutting  brush- 
wood, filling  in  old  drains,  and  grading.  The  road  is 
60  ft.  wide  and  2,000  ft.  long,  with  a  roadbed  20  ft. 
wide,  having  shoulders  3  ft.  wide  and  a  ditch  the  whole 
length,  three  ft.  wide  and  two  ft.  deep.  The  sub-grade 
was  ploughed  out  12  in.  deep,  after  which  it  was 
watered  and  rolled.  All  depressions  left  by  the  roller 
were  filled  in  with  quarry  waste,  and  rolled  until  an 
even  surface  was  obtained.  Upon  this  surface  was 
laid  a  foundation  8  in.  deep,  which  was  rolled  solid  to 
grade.  All  voids  were  filled  in  with  sand  and  stone 
grit  from  the  quarry.  The  road  was  watered  and 
rolled,  after  which  2-in.  stone  was  rolled  in  until  a  com- 
pact bed  4  in.  deep  was  obtained.  Over  this  surface 
was  flushed  1J4  gallons  of  Tarvia  X  to  the  square 
yard,  covered  with  a  layer  of  lJ/2-in.  stone  chips,  and 
left  twelve  hours  before  the  final  rolling. 

The  cost  of  making  this  length  of  road  worked  out 
at  $0.95  per  square  yard. 

The  work  was  done  under  the  supervision  of  the 
Town  Engineer,  Mr.  George  Reakes. 


The  Canadian  Car  &  Foundry  Company,  Limited,  Mon- 
treal, have  opened  an  office  in  London,  Eng.  They  expect 
to  obtain  an  order  for  war  material  from  the  allies,  and  at 
the  present  moment  the  firm  is  turning  out  about  1,G00 
shrapnel  shells  daily.  The  London  office  is  in  charge  of  the 
vice-president,  Mr.  Butler. 
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Problems    Arising   Out    of   the    International 

Niagara   Power   Situation 


By  Arthur  V.  Whitet 


A     complex  situation   exists  along  the   Niagara  River, 
more  particularly     in     the     vicinity   of  the   Falls. 
Since  the  ratification     of     the     Boundary   Waters 
Treaty,  a  number  of  Bills  relating  to  hydro-electric 
(Icvclcipment  on  the   Niagara  River,  have  been  presented  to 
the  United  States  Congress. 

Smith  Bill— Cline  Bill 

Two  such  Bills  have  been  under  special  consideration 
by  the  Committee  on  Foreign  Affairs.  One  of  these  was  in- 
troduced by  Representative  Chas.  B.  Smith,  of  the  State  of 
New  York,  and  the  other  by  Representative  Cyrus  Cline, 
of  Indiana,  who  is  also  Chairman  of  the  Sub-Committee  on 
Niagara  legislation. 

Of  the  various  Bills  introduced,  the  provisions  of  the 
two  just  mentioned  arc  the  more  important,  and  if  enacted 
into  law,  without  being  modified,  will  be  of  serious  import 
to  Canada.  Such  Bills  have  one  very  important  aspect, 
namely,  that  if  they  are  enacted  into  law  they  are  of  force 
in  the  United  States,  even  though  the  Treaty  relating  to 
Boundary  Waters   should  lapse. 

There  are  two  features  which  affect  Canada  more  imme- 
diately and  which  are  common  both  to  the  Smith  Bill  and 
tlie  Cline  Bill.  These  arc:  the  exportation  of  electricity  from 
Canada  to  the  United  States;  and,  secimil.  the  quantity  of 
water  which  will  be  permitted  to  be  diverted  from  the  Nia- 
gara River  for  power  purposes. 

During  lUl-l,  it  has  l)ecn  necessary,  on  several  occa- 
sions, to  prepare  Memoranda  dealing  with  these  subjects, 
and  some  of  the  statements  appearing  in  such  Memoranda 
are  here  made  use  of. 

Doctrine  of  Equal  Benefits 

Before  proceeding  with  our  brief  survey  there  are  one 
or  two  matters  related  to  the  legislation  now  pending  at 
Washington,  which  should  be  borne  in  mind.  One  of  these 
is  what  we  may  term  the  Doctrine  of  Equal  Benefits. 

When    the    International    Waterways    Commission    has 
deliberated  on  behalf  of  Canada  and  the  United  States,  up- 
on such  matters,  the  opinion  has  repeatedly  been  expressed, 
that  the  division  of  Boundary  Waters  and  the  benefits  there- 
from, should  be  based  upon  the  doctrine  of  equality.     It  was 
represented  that  neither  Canada  nor  the  United  States  de- 
sired  to   be  Jorced   into   circumstances   which   made   for   in- 
equality of  benefits  without  receiving  adequate  quid  pro  quo. 
Thus,    with    respect    to    electrical    energy,    one    fundamental 
subject  laid  down  for  consideration  by  the  Commission  was: 
"The   transmission  of  electric   energy   gener- 
ated in  Canada,   to  the  United   States,   and   vice 
versa." 

The  present  International  Joint  Commission,  in  some 
of  its  opinions,  has  been  pronounced  in  giving  expression  to 
this  same  principle,  or  doctrine,  of  equal  rights  and  benefits. 

A  Question  of  Jurisdiction 

One  other  i^jint  involves  the  cpiestion  of  extent  of  the 
jurisdiction  of  the  International  Joint  Commission,  with  re- 
spect to  certain  diversions  of  water  above  the  Falls.  Both 
the  Smith  and  the  Cline  Bill  contain  provisions  which  imply 
;i   raising  of  this  question. 

A  careful  reading  of  the  Boundary  Waters  Treaty  will 
show  that  the  International  Joint  Commission  have  juris- 
diction over  the  Lower  Niagara  River.     It  would,  however. 


*Pni>or  proHontsd  nt  tlic  Hiinuul  ineetinK  of  tbe  OommliKioii  of  Con- 
vprvation  held  in  OttRwn,  jBmiiiry  SO,  1914. 
1  Hydro- Kleotrlo  Ktiglneor  wltl>  the  Dominion  Government. 


appear  that  the  authors  of  the  Bills  above  referred  to,  at  well 

as  certain  other  persons,  assume  that  the  Commission  are 
without  jurisdiction  for  certain  diversions  above  the  Falls. 
The  Subject  of  Plant  Efficiency 
This  subject  of  jurisdiction  may  involve  the  right  to 
utilize  the  additional  100  feet  of  head  existent  in  the  Lower 
Niagara  River.  And  in  this  connection  both  the  Smith  Bill 
and  the  Cline  Bill  contain  provisions  relating  to  efficiency 
of  plants;  and  to  the  possible  enforced  abandonment,  at  the 
order  of  the  Secretary  of  War,  of  the  present  power  develop- 
ments at  Niagara  Falls  on  the  United  States  side  of  the 
boundary,  and  the  replacement  of  these  plants  by  others 
utilizing  the  water  under  the  combined  head  obtainable  from 
the  Falls,  and  the  rapids  of  the  lower  River.  This  is  an 
important  subject,  because,  for  one  thing,  companies  in  the 
United  States— notably  the  Niagara  Gorge  Railway  Com- 
pany— appear  to  be  seeking  an  opportunity  to  make  diver- 
sions from  the  lower  Niagara  River.  It  would  be  profitable 
to  consider  to  what  extent  either  of  the  Bills  would  aflford  op- 
portunity for  companies  to  secure  such  rights  of  diversion 
and,  in  this  connection,  the  remarks  of  the  late  Secretary  of 
War,  before  the  Committee  on  Foreign  .VfTairs  in  February, 
1913,  are  notable. 

Expiration  of  Burton  Act 
Another  point  to  be  remembered,  is  that  the  Burton 
Act,  which  for  years  restricted  both  the  diversion  of  water 
and  the  importation  of  electricity  into  the  United  States, 
expired  about  a  year  ago.  The  Burton  Act  provided  for  the 
granting  of  permits  for  diversion  on  the  United  States 
side,  of  15.600  cubic  feet  of  water  per  second.  The  Bound- 
ary Waters  Treaty  provides  for  an  allotment  to  the  United 
States  of  20,000  cubic  feet  of  water  per  second.  Permits  for 
the  difference,  4,400  second-feet,  have  not  yet  been  granted. 
This  surplus  water  is  coveted  by  the  State  of  New  York:  by 
the  existing  power  companies;  and  by  other  interests.  A 
knowledge  of  this  fact  will  throw  light  on  certain  phases 
of  the  legislation  proposed  in  the  Bills  which  are  here  a 
subject  of  comment. 

The  United  States  Fears  that  Canadian  Markets  May  Absorb 
Electricity 
An  object  avowedly  sought  to  be  attained  by  some  of 
these  measures,  is  the  importation  into  the  United  States  of 
increased  quantities  of  electrical  energy  generated  in  Caiuda. 
It  is  abundantly  evident  that  the  motive  prompting  the 
early  passing  of  such  legislation  is  the  fear  that  the  longer 
the  delay  that  occurs  in  actually  receiving  electrical  energy 
from  Canada,  the  less  will  be  the  amount  that  may  be  so 
received;  because  Canada,  owing  to  her  grow^ing  manufac- 
tures and  demands,  is  rapidly  absorbing  the  surplus  energy 
which  is  coveted  chiefly  for  the  State  of  New  York. 

Consider  some  confirmatory  testimony  upon  this  mat- 
ter: Lieutenant-Colonel  J.  C.  Sanford,  reporting  on  January 
6th,  1913,  upon  the  subject  of  Niagara  power,  to  the  Chief 
of  Engineers,  L'nited  States  Army,  states: 

"There  is  no  question  but  that  Niagara  power 
will  soon  be  utilized  to  the  fullest  extent  allowed 
by  governmental  restrictions.  If  advantage  of 
the  power,  generated  in  Canada,  cannot  be  had 
on  the  .\nierican  side,  manufacturers  will  be  at- 
tracted to  Canada  by  this  cheap  power,  and  the 
industries  of  this  country  will  suffer  according- 
ly. The  effect  of  present  restrictions  on  the  im- 
portation of  power  is  becoming  noticeable.  . 
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Manufacturers    at    present    contracting    for    ad- 
ditional Niagara  power  must  locate  and  are  lo- 
cating in  Canada.     It  therefore  seems  advisable 
to  permit  immediately  the  importation  of  Niag- 
ara power  to  the  fullest  extent  permissible  under 
the  law,  and,  other  things  being  equal,  to  grant 
permission  for  its  importation   to   the   company 
or  companies  which  will  make  the  earliest  use  of 
such  power." 
The  former  Secretary  of  War,  Honourable  H.  L.   Stim- 
son,    before    the    Committee    on    Foreign    Affairs,    recently 
stated  that: 

"The  investigation  which  has  been  made  by 
the  Engineers  indicates  that  Canada,  if  we  do  not 
take  it,  will  use  the  entire  amount  that  the  Treaty 
permits  in  a  very  brief  time,   so  that  whatever 
effect    any    restrictions    on    importation    would 
have,  would  not  protect  the  falls  for  more  than 
a  very  brief  period,  and  it  would  result  in  giving 
to  Canada,  very  possibly,  a  large  number  of  in- 
dustries which  otherwise  would  be  established  on 
this  side  of  the  falls." 
When  Representative   Chas.   B.   Smith   was   speaking  on 
behalf   of   his    Bill,   he    submitted,    before    the    Committee    on 
Foreign  Affairs,  a  letter  from  a  leading  citizen  of  Buffalo, 
in  which  it  is  stated: 

"Every  restriction     on     the     importation   of 
Canadian    power    should    l)e    at    once    removed. 
Electrical  power  is  a  raw  material  and  should  be 
free." 
The  Sub-Committee  on  Niagara  Falls  power,  appointed 
by  the  Committee  on  Foreign  Affairs,  in  their  report  on  one 
of  the   Cline   Bills,   state   that   it   had   been   urged   for   their 
attention: 

"That  the  Canadian  companies  were  rapidly 
increasing  their  sales  and  would  very  soon  take 
the  full  amount  of  water  they  were  entitled  to 
and  United  States  ought  to  get  what  power  it 
was  able  to  now." 
and  they  add: 

"If  the  advancement   in  the   development  of 
power  on  the  Canadian  side  increases  for  another 
year  or  so — and  it  is  not  apparent  to  the  Com- 
mittee that  it  will  not,  then  the  Committee  con- 
cluded  that  it  was  proper  to   take   as  large  an 
amount   as  it   could   get  for   consumption   in   the 
villages,    cities,    factories    and    homes    along   our 
border." 
Representative    Chas.    B    .Smith,    of   the    State    of    New 
York,  in  conversation,  stated  to  me,  that  he  favored  no  re- 
striction on  the  importation  of  electricity,  because  if  it  was 
good  for  United  States  to  have  this  commodity  he  thought 
it  was  advisable  to  get  as  much  as  possible,  and  permit  it 
to  come  into  the  country  without  any  restriction.    This  view 
of  Mr.  Smith  is  amply  reflected  in  certain  bills  of  his  which 
provide  for  no  restriction. 

Market  in  United  States  for  Electricity 
In  the  State  of  New  York  there  is  a  ready  market  for 
additional    electrical    energy.      The    Opinion,    delivered    on 
February   12th,  1914,  by  the   Public   Service   Commission  of 
the  State  of  New  York,  states: 

"That   there   is   a  large   shortage   of   electric 
power  in  Western  New  York  with  a  strong  de- 
mand for  greater  supply  which  is  not  being  met 
by   existing  companies." 
Again  the  Opinion  states: 

"We  are  using  all  the  power  made  on  the 
New  York  side,  and  all  that  has  been  brought 
from  Canada,  and  the  demand  for  more  power  in 


Western  New  York  is  insistent  and  is  being 
urged  with  great  force." 
It  is  also  stated  that  Niagara  Falls  power  produced  in 
the  United  States  is  so  far  from  supplying  the  needs  of  por- 
tions of  the  State  of  New  York,  that  if  the  importation  of 
power  were  prohibited  it  "would  plainly  amount  to  a  great 
public  calamity." 

It  is  most  definitely  affirmed  that  there  is  present  de- 
mand for  additional  electrical  energy  on  the  United  States 
side  of  the  boundary,  and,  in  consequence  of  this  market, 
strenuous  efforts,  especially  during  the  last  two  years,  have 
been  made  to  secure  as  large  an  amount  of  power  as  pos- 
sible from  the  Canadian  side.  By  so  doing  vested  interests 
may  be  created,  and  thus  make  it  difficult,  if  not  impossible, 
for  Canada  ever  to  use  this  power  without  the  risk  of  seri- 
ous international   differences. 

International  Complications  Possible 
Canada,  naturally,  desires  to  avoid  contributing  to  any 
circumstances  which  might  have  within  them  the  possibility, 
later,  of  creating  difficulty  with  any  foreign  nation,  and  es- 
pecially any  difficulty  with  the  Republic  on  her  southern 
border. 

The  chief  danger  lies,  not  with  the  peoples  themselves, 
but  with  the  aggressiveness  of  powerful  United  States'  com- 
mercial interests  whenever  they  fear  their  assets  are  jeop- 
ardized. 

In  the  Opinion  just  rendered  by  the  Public  Service  Com- 
mission of  New  York,  the  Commissioners  state: 

"We  have  nothing  before  us  but  the  sugges- 
tion that  the  Dominion  of  Canada  may  at  some 
future  time  forbid  this  exportation.  This  Com- 
mission must  assume  that  international  relations 
affecting  so  important  a  subject  as  the  means 
of  continuing  great  industries  which  have  grown 
up  in  reliance  upon  the  use  of  this  imported 
power,  and  as  well  the  interests  of  the  Canadian 
producing  companies  themselves  have  become 
fixed  and  subject  only  to  such  changes  as  will 
fully  protect  the  great  commercial  and  indus- 
trial interests  and  rights  now  served  by  this 
power  brought  from  Canada.  The  time  has  long 
since  passed  when  governments  proceed  ruth- 
lessly from  pure  national  rashness  or  anger  to 
destroy  the  settled  accepted  commercial  rela- 
tions and  formally  vested  rights  of  persons  and 
corporations." 
Elsewhere  the  Commissioners  also  state  that: 

"In     deciding     these     cases     the     Commission 
must  assume  that  relations  between  Canada  and 
the    United    States   affecting   the    means   pf    con- 
tinuing    great     industries     which     have     grown 
up   in   reliance   upon   the   use   of   electric   power  ■ 
imported  from  Canada,  and  as  well  the  interests 
of    the    Canadian    electric    producing   companies 
themselves,  have  become  fixed  and  subject  only 
to  such  changes  as  will  protect  the  great  com- 
mercial and  industrial  interests  and  rights  now 
served  by  electric  power  brought  from  Canada; 
and  particularly  so  as  in  these  cases  it  appears 
that   the   percentage   of   export   power   to   plant 
capacity  is  the  same  as  has  been  and  is  allowed 
by    Canada    to    other    exporting   electrical    com- 
panies." 
The   Burton   Act   empowered   the   issuance   of  revocable 
permits    for    the    transmission    of    additional    electric    power 
from    Canada    into    the    United    States,    and    it    may    further 
be  emphasized  that  the  Fluid  Exportation  Act  provides  that 
licenses  for  the  export  of  power  from  Canada  are  also  re- 
vocable.    What  then   is  the   real   import  of  this   remarkable 
statement   by   the   Public   Service   Commission   of   the   State 
of   New    York?     It,    in    effect,    proclaims   that   we,    in    New 
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York,  need  not  he  concerned  about  permits  and  licenses, 
revocable  or  otherwise;  it  states  plainly  that  if  we  can  get 
this  electric  energy  from  Canada  into  the  United  States, 
and  have  it  distributed  so  that  our  citizens  and  industries 
1)ccome  dependent  upon  it,  then  Canada  could  not  hope  to 
alter  these  conditions — for,  in  the  words  of  the  Commis- 
sioners, the  conditions  in  the  State  would  "have  become 
fixed,  and  subject  only  to  such  changes  as  will  protect  the 
great  commercial  and  industrial  interests  and  rights  now 
served  by  electric  power  brought  from  Canada — that  is  to 
say — as  will  protect  "the  great  commercial  and  industrial 
interests   and   rights"   in   the  United   States. 

Some  years  ago,  when  the  relations  of  the  United  States 
with  Canada  were  under  discussion  before  the  "Select  Com- 
mittee on  Relations  with  Canada,  of  the  United  States  Sen- 
ate," Mr.  Joseph  Ninimo,  Jr.,  addressed  the  Committee  with 
respect  to  the  possibility  of  Canada  dealing  with  her  trans- 
portation facilities  in  a  manner  such  as,  adversely,  to  affect 
interests  in  the  United  States  using  Canadian  transportation, 
and  stated  that: 

"In  tlie  entire  range  of  our  Canadian  rela- 
tionship, from  Halifax  to  Vancouver,  the  United 
States  holds  an  over-powering  advantage  over 
Canada,  and  at  every  point.  The  suspension  of 
the  transit  trade  would  be  of  comparatively 
small  disadvantage  to  the  United  States, 
whereas  it  would  be  utterly  disastrous  to  Can- 
ada   It  is  high  time  for  the  people  of  this 

country    to    appreciate    the    fact    that    their    Na- 
tional  Government  holds     a     preponderance  of 
commercial  power  on  this  continent  as  absolute 
as  the  preponderance  of  its  military  power,  and 
to  demand  that  those  who  are  charged  with  the 
affairs    of    government    shall    adt)pt    such    mea- 
sures as  shall  prevent  any  interference  by  a  for- 
eign power  with  the  course  of  the  development 
of  our  domestic  or  foreign  commerce." 
Canada,   in   connection     with     the     exportation   of   elec- 
tricity, certainly  does  not  desire  to  assist   in   the  creating  of 
any  circumstances  which  would  even   tend  to  invite  a  pos- 
sible carrying  out  of  any  such  policy  as  is  suggested  by  the 
language   in  the   Opinion   delivered   by   the   Public   Commis- 
sion   of    the    State    of    New    York,    or    in    the    address,   just 
quoted,  as  delivered  at  Washington  before  the  Select  Senate 
Committee   on    Relations   with    Canada. 

When  the  diverse  and  powerful  financial  interests  which 
are  represented  in  these  great  Niagara  developments  are 
scrutinized,  it  will  demonstrate  the  absolute  necessity  that 
we  possess  such  a  knowledge  of  the  facts  as  will  enable 
wise  counsel  respecting  the  adoption  of  administrative  policy 
respecting  the  hydro-electric  power  appertaining  to  Niagara. 
To  these  matters  the  Commission  of  Conservation  have  de- 
voted much  study. 

Other  Water  Problems  Suggested 
Questions  connected  with  other  waters  such  as  with  the 
St.  John  River  in  New  Brunswick;  Navigation  and  Power 
on  the  St.  Lawrence;  Transportation  on  the  Great  Lakes, 
and  via  the  proposed  Georgian  Bay  Canal;  questions  relat- 
ing to  diversion  and  power  development  on  the  St.  Mary 
River,  Lake  Superior;  or  on  the  Fraser  and  the  Columbia 
Rivers  in  British  Columbia;  Diversions  for  Irrigation  of  the 
St.  Mary  and  Milk  Rivers  in  .Mberta;  Power  or  other  prob- 
lems involving  the  I'end  d'Oreille;  the  Kootenay;  Okanagan, 
Skagit  and  other  rivers  and  lakes  in  British  Columbia  are 
indicative  of  the  many  and  diverse  subjects  in  which  this  Com- 
mission is  interested,  and  frequently  especially  interested  on 
account  of  the  International  complications  which  exist,  or 
which  may  arise  in  connection  with  the  use,  or  abuse,  of 
•<uch    waters. 


An  International  Good  Roads  Congress 
for  Toronto 

THE  Second  Canadian  and  International  Good  Roads 
Convention  is  to  be  held  in  Toronto  from  March  23 
to  28.  It  will  be  recalled  that  the  first  meeting  was 
held  last  spring  in  Montreal  and  was  attended  by 
over  six  hundred  delegates.  This  year  it  is  expected  that  the 
attendance  will  number  at  least  one  thousand  five  hundred. 
The  Toronto  convention  will  be  presided  over  by  Mr.  W.  A. 
McLean,  Chief  Engineer  of  Highways,  and  Commissioner 
of  the  Ontario  Public  Roads  and  Highways  Commission. 
In  all  probability  the  meeting  will  be  held  in  the  Convocation 
Hall  of  the  University  of  Toronto.  An  exhibition  of  road 
machinery  is  to  be  held  and  special  arrangements  are  being 
made  for  the  accommodation  of  the  larger  equipment. 

At  the  1915  convention,  other  organizations  interested  in 
good  roads  in  the  Dominion  have  expressed  a  desire  to  par- 
ticipate. Chief  among  these  is  the  Ontario  Good  Roads  As- 
sociation, of  which  Mr.  Geo.  S.  Henry,  M.P.P.,  is  Secretary, 
and  which  has  this  year  decided  to  unite  its  forces  with  the 
Dominion  Good  Roads'  Association.  Other  organizations 
included  are:  American  Road  Builders'  Association;  Ameri- 
can Highway  Association;  Automobile  Club  of  Canada;  York 
County  Highway  Commission;  Three  Rivers'  Good  Roads 
Association;  Manitoba  Good  Roads  Association;  Canadian 
Automobile  Federation;  Maritime  Good  Roads  Association; 
Quebec-Miami  International  Highway  Association:  Saskat- 
chewan Highway  Association. 

The  most  important  question  in  connection  witli  the  lin- 
tario  Good  Roads  programme  during  the  next  few  years  will 
be  the  inauguration  of  the  new  highways  scheme,  which  en- 
tails an  expenditure  of  $30,000,000.  Looking  to  the  fulfilment 
of  this  scheme  it  is  expected  that  the  first  steps  will  be  taken 
at  the  forthcoming  session  of  the  legislature.  The  scheme 
embraces  the  building  of  trunk,  urban  and  inter-urban  roads. 
Special  attention  is  to  be  given  to  means  of  creating  good 
traffic  exits  and  entrances  for  all  towns  and  cities. 

During  the  present  year  the  regulation  county  road  sys- 
tem of  the  Province  of  Ontario  will  proceed  as  usual,  and 
will  work  in  with  the  new  highway  programme.  The  expen- 
diture in  this  way  will  total  more  than  one  million  dollars, 
somewhat  in  excess  of  last  years.  The  county  pays  two- 
thirds  and  the  Government  the  remaining  one-third  of  all 
expenditure,  and  the  roads  constructed  are  a  fine  macadam. 

New  legislation  in  1915  is  expected  to  provide  for  the 
active  maintenance  of  roads,  but  this  has  never  been  em- 
phasized before,  amd  has  proved  a  great  source  of  waste.  The 
Federal  Government  has  been  learning  a  costly  lesson  in  the 
Province  of  Quebec  in  the  experience  with  the  Laprairie 
Dyke  Road,  which  forms  a  portion  of  the  King  Edward  High- 
way. Twice  this  has  fallen  down  owing  to  inefficient  con- 
struction  methods. 

The  Hamilton-Toronto  cement  road  will  be  completed 
during  the  present  year  at  a  cost  of  $750,000.  The  construc- 
tion of  this  is  backed  by  the  Government  an<l  financed  in  part 
by  public-spirited  citizens.  The  two  cities  and  the  munici- 
palities which  benefit  will  contribute  both  to  ci.nstrnciion 
and  up-keep. 

The  proposal  to  construct  a  cross-Province  hiKi.rt-.  m.in 
Windsor  to  Ottawa  is  now  being  considered  by  the  Ontario 
Government.  The  Provincial  Highway  Engineer  promulgated 
the  scheme  as  a  patriotic  undertaking,  and  motorists  and 
other  citizens  of  the  Province  stand  strongly  behind  him. 

The  essential  difference  between  this  good  roads  con- 
vention to  be  held  in  Toronto  in  March  and  previous  con- 
ventions held  in  Canada  or  the  United  States  will  be  the  prac- 
tical nature  of  the  exhibits  and  instructions.  Figures  in  re- 
gard to  depth  of  roads,  weight  of  traffic,  durability,  and,  in 
fact,  all  sides  of  the  cost  problem  will  enable  every  delegate 
to  inform  his  associates  and  constituents  exactly  how  much 
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must  be  paid  for  a  certain  length  of  road  of  a  certain  class  of 
material  within  certain  localities. 

Information  about  the  convention  can  be  procured  by 
addressing  the  Secretary  of  the  Canadian  Good  Roads  Con- 
vention, 32  Colborne  street,  Toronto,  or  Mr.  Geo.  A.  Mc- 
Namee,  Dominion  Good  Roads  Association,  Montreal. 


Annual  Meeting  Toronto  Branch,  Canadian 
Society  of  Civil  Engineers 

THE  Annual  Meeting  of  the  Toronto  Branch  of  the 
Canadian  Society  of  Civil  Engineers  was  held  in 
the  Engineers'  Club,  Toronto,  on  Thursday  even- 
ing, January  21st.  The  retiring  chairman,  Mr.  A.  E. 
Stewart,  presided  over  a  large  attendance  of  the  members. 

Reports  of  last  year's  work,  which  were  presented  by 
the  Secretary-Treasurer,  Mr.  John  S.  Galbraith,  were  ex- 
ceedingly good,  showing  a  marked  advance  over  previous 
years.  Reference  was  made  to  the  fact  that  an  average  at- 
tendance of  110  had  been  obtained  at  the  meetings  during  the 
year,  and  to  the  successful  excursion  which  was  made  to  the 
New  Welland  Canal  last  October,  in  which  l.iS  members 
participated.  The  reports  were  duly  adopted,  after  which 
the  election  of  officers  and  committees  took  place. 

Mr.  J.  W.  R.  Ambrose,  Chief  Engineer,  Toronto  Ter- 
minals Company,  was  elected  Chairman  of  the  Branch  for 
the  ensuing  year,  and  Mr.  C.  H.  Euller,  Secretary.  Execu- 
tive Committee— Messrs.  J.  G.  G.  Kerry,  W.  A.  Bucke,  and 
Geo.  A.  McCarthy.  Library  Committee— W.  A.  Hare,  A.  L. 
Mudge,  J.  R.  Cockburn,  and  H.  J.  Bowman.  The  retiring 
Secretary,  Mr.  Galbraith,  was  complimented  on  his  enthusi- 
astic work  during  the  past  year. 


C.S.C.E.  Toronto  Branch  Banquet 

The  members  of  the  Toronto  Branch  of  the  Canadian 
Society  of  Civil  Engineers  turned  out  in  force  to  their  Annual 
Dinner,  which  was  held  at  the  headquarters  of  the  Engi- 
neers' Club  of  Toronto,  on  the  evening  of  January  18th. 
Tht  function  was  the  first  of  the  kind  to  be  given  by  the 
Branch,  and  its  success  was  all  the  more  conspicuous  by 
virtue  of  the  fact  that  the  guests  of  honor  were  the  President 
and  Secretary  of  the  Society,  respectively  Mr.  M.  J.  Butler, 
C.M.G.,  and  Prof.  C.  H.  McLeod.  Mr.  A.  F.  Stewart  (Chief 
Engineer,  Canadian  Northern  Railway)  presided.  The  toast 
of  the  King  having  been  observed  loyally,  the  chairman  pro- 
posed "The  Members  of  the  First  Canadian  Expeditionary 
Force,"  to  which  response  was  made  by  Mr.  A.  L.  Hertzberg, 
of  the  Canadian  Pacific  Railway,  who  has  two  sons  with  the 
First  Contingent,  and  also  by  Prof.  C.  R.  Young,  of  the 
University  of  Toronto.  Prof.  Haultain  proposed  "Our 
Guests,"  to  which  reply  was  made  by  both  Mr.  Butler  and 
Prof.  McLeod.  Mr.  Willis  Chipman,  a  former  President  of 
the  Engineers'  Club,  was  one  of  the  speakers. 


The  following  lectures  have  been  delivered  recently  be- 
fore the  graduate  students  in  Highway  Engineering  of  Colum- 
bia University,  New  York:  January  4th,  "The  Manufacture 
of  Refined  Water  Gas  Tar,"  Walter  H.  Fulweiler,  Chief 
Chemist,  United  Gas  Improvement  Company,  Philadelphia; 
January  5th,  "Chemistry,  Manufacture  and  Testing  of  Refined 
Coal  Tars  and  Methods  of  Transportation,"  Philip  P.  Shar- 
pies, Chief  Chemist,  Barret  Manufacturing  Company,  New 
York;  January  11th,  "Preliminary  Investigations  in  Highway 
Engineering — Value  and  Methods  Employe  J,"  Maj.  W.  W. 
Crosby,  Chief  Engineer,  Maryland  Geological  and  Economic 
Survey,  and  Consulting  Engineer,  Baltimore,  Md.;  January 
18th,  "Special  Features  in  Street  Cleaning  Work — Snow  Re- 
moval and  Annual  Municipal  Clean-up  Week,"  Wm.  H.  Con- 
nell.  Chief,  Bureau  of  Highways  and  Street  Cleaning,  Phila- 
delphia, Pa. 


P.  Q.  Architects  in  Session 

IN  the  absence  of  Mr.  W.  S.  Maxwell,  President  of  the 
Province   of   Quebec   Association   of  Architects,   on   a 
business  and  pleasure  trip  to  Florida,  Mr.  Joseph  Per- 
rault,  Vice-President,  occupied  the  chair  at  the  Twenty- 
Fourth  Annual  Meeting  held  in   Montreal  on  the  16th  inst. 
There  was  an  unusually   large  attendance  of  members. 

The  report  described  the  work  of  the  various  com- 
mittees, stating  that  the  fees  for  members  had  been  raised 
from  $10  to  $15,  while  that  for  associates  and  students  re- 
mained at  $3.  The  following  new  members  had  joined: 
Messrs.  J.  Rhodin,  W.  Vandal,  D.  A.  Gascon,  Doucet  Beau- 
pre,  W.  A.  Aquin,  F.  R.  Findlay,  R.  Richer,  R.  Chenevert, 
E.  Latourelle,  C.  Morin,  H.  L.  Fetherstonaugh,  C.  McDougal 
and  E.  S.  Blanchard;  from  other  architectural  societies,  N. 
A.  Allen,  F.  R.  Foster,  S.  Warwick,  J.  P.  Hynes,  and  E.  F. 
Stevens;  re-registered,  R.  A.  Frechet  and  J.  Brosseau.  With 
the  21  new  members  the  total  was  174.  Mr.  A.  Dunlop,  a 
very  old  member,  had  resigned,  but  the  Council  had  elected 
him  a  hon. -member.  The  Council  regretted  the  loss  by 
death  of  Prof.  Doumic,  sometime  head  of  the  Architectural 
Department  of  the  Ecole  Polytechnique,  who  fell  while  fight- 
ing with  his  regiment  in  France.  He  would  not  have  lost 
his  life  had  he  not  a  few  minutes  before  he  was  killed  insisted 
on  changing  places  with  another  officer  occupying  a  very 
exposed  position,  saying  that  the  officer  had  a  wife  and 
family,  while  he  had  no  one  dependent  upon  him.  The  com- 
mittee on  quantity  surveying,  of  which  Mr.  D.  H.  MacVicar 
is  convener,  had  collected  much  information  from  various 
authorities,  and  had  also  issued  a  circular  letter  asking  for 
the  views  of  the  members.  The  majority  was  in  favor  of 
the  principle,  and  the  committee  were  of  opinion  that  the 
outlook  for  introducing  quantity  surveying  locally  wa«  pro- 
mising, although  considerable  time  will  be  required  for  or- 
ganizing and  harmonizing  the  various  interests  involved.  The 
Association  had  co-operated  with  the  National  Fire  Pre- 
vention Association  of  Canada  to  obtain  reduction  in  the  fire 
risks,  the  installation  of  sprinklers  in  public  buildings  and 
greater  power  to  the  Fire  Commissioners  to  jail  or  punish 
fire  "bugs." 

The  Quebec  section  reported  that  Mr.  E.  B.  Staveley 
and  Mr.  J.  S.  Bergeron  had  been  elected  president  and  sec- 
retary  respectively. 

Mr.  Hugh  Vallance,  the  treasurer,  stated  that  the  receipts 
totalled  $3,071  and  the  expenditure  $2,597,  the  society  having 
with  the  sum  brought  forward,  a  balance  in  hand  of  $4,117. 
Four  members  had  gone  to  the  front  and  the  fees  of  these 
were  to  be  remitted. 

Owing  to  the  war  the  Association  was  unanimous  in 
cancelling  the  annual  banquet,  subscriptions  to  the  amount 
of  $85  having  been  taken  up  instead  and  forwarded  to  the 
"Fraternite  des  Artistes,  France,"  for  the  support  of  families 
of  soldiers  fighting  for  the  noble  ideas  of  humanity,  liberty 
and  universal  peace. 

On  the  suggestion  of  Mr.  J.  S.  Archibald  it  was  decided 
to  circulate  the  by-law  relating  to  members  soliciting  busi- 
ness, etc.  He  referred  to  one  instance  where  certain  archi- 
tects had  agreed  to  draw  up  plans  on  approval,  and  spoke 
strongly  on  this   subject. 

Mr.  A.  Chausse  mentioned  that  the  civic  committee 
hoped  to  have  the  new  Montreal  building  code  printed  with- 
in a  month. 

Mr.  J.  Venne  stated  that  the  draft  submitted  to  the  City 
Council  was  not  intended  to  be  a  definite  set  of  by-laws; 
the  code  was   drawn  up   on  general  principles   only. 

The  officers  elected  were  as  follows: — President,  Joseph 
Perrault;  1st  Vice-president,  E.  B.  Staveley  (Quebec);  2nd 
Vice-president,  Hugh  Vallance;  Secretary,  J.  Emile  Vanier; 
Treasurer,  D.  Norman  MacVicar;  Councillors,  Messrs.  E. 
Payette,  Frank  Peden,  D.  H.  Macfarlane,  U  .J.  Asselin,  E.  I. 
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Barott;  Delegates  to  the  Royal  Institute  of  Architecture  of 
Canada,  Messrs.  Hugli  Vallance,  Alcide  Chausse,  P.  E. 
Nobbs,  J.   P.   Ouellet,   Ed.   Maxwell. 


London  Builders'  Exchange — Seventeenth 
Annual  Meeting 

AT  the  17th  Annual  Meeting  of  the  London  Builders' 
Exchange  licid  on  Monday,  January  18th,  the  nicm- 
l)ers  named  delegates  to  attend  the  Provincial 
Association  of  Builders'  Exchanges  at  Ottawa  in 
I'ebruary,  and  instructed  them  to  bring  before  that  body  a 
nunil)er  of  questions  respecting  the  Workmen's  Compensa- 
tion Act.  A  resolution  was  passed  declaring  it  the  opinion 
of  the  Exchange  that  building  permits  should  not  be  issued 
to  any  contractor  for  any  piece  of  work  unless  he  had  paid 
his  Workmen's  Compensation  Assessment,  and  that  each  per- 
mit should  have  printed  on  it  the  liability  of  the  contractor 
in  case  of  accident  during  the  construction  of  the  building. 
These  ideas  will  be  presented  to  the  City  Council. 

President  T.  K.  Wright,  who  was  in  the  chair,  gave  an  ad- 
dress reviewing  the  conditions  of  the  past  year,  which  he  said 
liad  been  fairly  satisfactory  for  the  various  building  trades. 
The  programme  he  outlined  for  the  year  dealt  mainly  with 
the  proposed  adjustments  of  building  regulations  which 
were  considered  necessary  to  accommodate  the  Compensa- 
tion Act. 

Officers  were  elected  as  follows:  President,  Mr.  T.  R. 
Wright;  First  Vice-President,  Mr.  A.  C.  Nobbs;  Second  Vice- 
J'rcsident,  Mr.  F.  G.  Tulett;  Secretary-Treasurer,  Mr.  F.  S. 
Barclay.  Directors — Messrs.  T.  R.  Wright,  A.  C.  Nobbs,  F. 
G.  Tulett,  E.  K.  Dennis,  Geo.  S.  Gould,  L.  H.  Martyn,  John 
Whittaker,  Thos.  Beer  and  Henry  Hayman.  Representatives 
to  Western  Fair — Messrs.  Harry  Stratfold  and  G.  C.  Young. 
Delegates  to  the  Provincial  Association  Convention — 
Messrs.  Geo.  S.  Gould,  E.  R.  Dennis,  A.  C.  Nobbs  and  T. 
R.  Wright.  Auditors — Messrs.  Thomas  Jones  and  E.  G. 
Gerry. 


Personal  Mention 

Capt.  K.  S.  MacDonnell,  Town  Engineer  of  Barrie,  Ont., 
has  been  granted  leave  with  full  salary  on  his  appointment 
to  the  command  of  the  arith  Regiment  in  the  third  contin- 
gent. 

Mr.  W.  J.  Bond  who  is  a  well-known  building  contractor 
in  Woodstock,  Ont.,  has  been  elected  to  the  City  Council  as 
an  alderman. 

Mr.  W.  A.  McLean,  Provincial  Engineer  of  Highways, 
addressed  the  students  of  the  engineering  department.  Uni- 
versity of  Toronto,  recently  on  "Highway  Work  in  the  Pro- 
vince." 

Mr.  Eugene  W.  Stern,  consulting  engineer,  New  York 
City,  who  is  a  graduate  of  the  School  of  F'ractical  Science, 
Toronto,  has  been  appointed  chief  engineer  of  the  Bureau 
of  Highways,  Borough  of  Manhattan,  New  Work. 

Mr.  R.  D.  Johnson,  who  formerly  tilled  the  position  as 
hydraulic  engineer  for  the  Ontario  Power  Company  at  Nia- 
gara Falls,  has  opened  an  office  at  60  Wall  street.  New  York, 
where  he  intends  to  practice  as  a  consulting  engineer. 

Mr.  G.  L.  Ridout,  who  was  in  chargf  of  the  erection  of 
steel  towers  for  the  Hydro-Electric  Power  Commission  of 
Ontario  for  some  time,  has  been  given  a  commission  as 
Lieutenant  in  the  department  of  railways  of  the  Royal  Engi- 
neers of  Lord  Kitchener's  Army. 

Mr.  Gerald'  D.  Case,  C.E.,  of  Vancouver,  B.C.,  has  been 
elected  to  membership  of  the  Institution  of  Civil  Engineers 
of  Great   Britain.     Mr.   Case  is  the  holder  of  several  of  the 


Institution's  prizes,  including  the  Miller  and  the  Clarke 
awards.  He  will  represent  the  Society  in  British  Columbia. 
Mr.  J.  A.  Johnston,  who  is  the  author  of  an  interesting 
paper  on  Road  Foundations  published  in  this  issue,  is  Divi- 
sion Engiiieer  for  the  Massachusetts  Highway  Commission, 
with  offices  at  Springfield.  He  was  born  in  Boston  in  1871, 
Upon  completing  his  school  life  he  had  five  years'  general 
engineering  experience  and  then,  in  1894,  joined  the  engi- 
neering force  of  the  Massachusetts  Commission.  Eight  years 
ago  he  was  appointed  one  of  five  Division  Engineers,  and 
was  assigned  to  a  district  covering  the  southern-central  por- 
tion of  the  State,  with  headquarters  at  Worcester.  In  Mas- 
sachusetts a  Division  Engineer  is  in  general  charge  of  the 
construction  and  maintenance  of  State  highways,  and  acts  as 
consulting  engineer  on  similar  works  for  the  cities  and 
towns  within  his  territory.  In  March,  1911,  it  was  decided 
to  make  only  four  Divisions  instead  of  five,  and  Mr.  John- 
ston's headquarters  were  removed  to  Springfield.  His  opera- 
tions now  extend  over  the  western  and  southern  portions 
of  the   State. 


Canadian  City  Engineers 

F.  McArthur,  B.  Sc,  A.M.  Can.  Soc.  C.  E.,  Regina 


FRANKLIN  McArthur,  City  Engineer  of  Regina,  was 
born  in  1885,  at  Vanderbilt.  Michigan.     His  parents 
were  Canadian,  and  he  was  educated  at  Gore  Bay, 
Ont.     In  190.T  he  entered  Queen's  University,  King- 
ston,   and    graduated    four   years    later    with    the    degree    of 
Bachelor  of  Science.     During  the  summer  of  1905,  Mr.  Mc- 
Arthur was  employed  on  general  municipal  engineering  work 


City  Enginwr  McArthur.  of  Regina.  Sask. 

and  upon  power  line  location  for  the  Ontario  Power  Com- 
pany at  Niagara  Falls,  Ont.  His  next  appointment  was  as 
.\ssistant  City  Engineer  at  Guelph,  in  the  spring  of  1907. 
Early  in  the  following  year  he  succeeded  to  the  post  of  City 
Engineer.  In  lUOQ  he  went  to  Yorkton,  Sask.,  as  Town  En- 
gineer. The  following  year  he  formed  a  partnership  with  Mr. 
A.  A.  Murphy,  for  the  conduct  of  a  general  engineering  prac- 
tice at  Saskatoon.  He  entered  the  employment  of  the  Saska- 
toon Government  as  Resident  Sanitary  Engineer  early  in 
1912,  and  succeeded  to  his  present  office  of  City  Engineer  of 
Regina  in  August  of  that  year. 
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MAINLY    CONSTRUCTIONAL 

EAST  and   WEST  —  FROM  COAST  to  COAST 


The  township  of  Carling,  Ont.,  will  vote  on  a  by-law  to 
authorize  the  provision  of  funds  for  building  a  66-foot  high- 
way. 

The  fifth  pontoon  in  connection  with  the  proposed  dry- 
dock  for  Prince  Rupert,  B.C.,  has  been  launched  and  con- 
struction is  progressing  rapidly. 

The  Chatham  Dredging  &  General  Contracting  Com- 
pany, Limited,  has  subscribed  one  hundred  dollars  to  the 
Chatham  Citizens'  Patriotic  Fund. 

At  Maisonncuve,  Que.,  construction  is  well  under  way 
on  a  public  bath  estimated  to  cost  .f  1.50,000.  The  architect  is 
Mr.   Marius  Dufresne,  of  Montreal. 

The  Hedley  Mining  Company,  at  a  cost  of  $300,000  has 
completed  its  power  plant  at  Hedley,  B.C.  Last  year  this 
company  paid  a  dividend  of  25  per  cent. 

The  ratepayers  of  North  Bay,  Ont.,  will  be  asked  to 
vote  on  a  by-law  on  February  15th  to  authorize  the  raising 
of  $60,000  for  road  and  street  improvements  during  the  year. 

Mr.  W.  C.  Miller,  of  the  building  and  contracting  firm  of 
Miller  &  Jewurst,  Sapperton,  B.C.,  has  announced  his  inten- 
tion of  seeking  admission  to  the  municipal  council  as  an 
alderman. 

The  erection  of  a  new  building  at  Niagara  Falls,  Ont., 
to  replace  the  present  Table  Rock  House  will  not  take  place 
in  the  immediate  future  owing  to  conditions  brought  about 
by  the  war. 

The  City  Council  of  Vernon,  B.C.,  has  decided  to  en- 
large the  present  sewerage  plant  and  to  construct  an  under- 
drainage  system  in  the  near  future.  The  work  will  cost  ap- 
proximately $100,000. 

In  the  midst  of  so  many  gloomy  reports  it  is  distinctly 
encouraging  to  learn  that  as  far  as  building  operations  are 
concerned  the  past  year  has  been  one  of  the  best  in  the 
history  of  Campbellton,  N.B. 

During  1914,  railroad  construction  of  1,978  miles  was 
completed  in  Canada  as  against  3,010  in  the  previous  year. 
In  the  United  States  only  1,531  miles  of  track  were  laid 
down,  which  was  less  than  half  of  that  constructed  during 
1913. 

The  concrete  piers  of  the  Kettle  Valley  railway  bridge 
across  the  Tulameen  River,  B.C.,  are  complete  and  work  on 
a  Howe  truss  superstructure  is  tiow  under  way.  The  excava- 
tion of  the  cut  near  the  east  end  will  complete  the  line  to 
Princeton. 

From  a  report  compiled  by  the  chairman  of  the  Harbor 
Committee,  it  is  learned  that  the  gross  expenditure  on  the 
Front  street  harbor  improvement  scheme  amounts  to  $477,- 
424.  This  includes  the  cost  of  construction  plant,  approxi- 
mately $92,000. 

The  administration  board  of  the  Greater  Winnipeg  Water 
District  has  awarded  the  contract  for  digging  a  channel 
from  Indian  Bay  to  Snowshoe  Bay  to  Mr.  C.  J.  Anderson, 
Kenora,  at  $12,765.  Work  on  this  section  will  commence 
early  in  March. 

The  Municipality  of  Saanich,  B.C.,  will  probably  proceed 
without  delay  on  the  new  waterworks  system  for  which  a  by- 
law authorizing  the  expenditure  of  $375,000  was  passed  last 


September.     Tenderers  will  be  asked  shortly   to  submit   fig- 
ures on  the  proposed  work. 

Messrs.  Quinlan  &  Robertson,  Montreal,  have  started 
work  on  the  Don  Section  of  the  Bloor  Street  Viaduct,  the 
estimated  cost  of  which  is  placed  at  nearly  $1,000,000.  The 
engineer-in-charge  of  the  work  is  Mr.  T.  T.  Black. 

The  announcement  has  been  made  by  Sir  Richard  Mc- 
Bride,  Premier  of  British  Columbia,  that  the  erection  of  per- 
manent buildings  in  the  new  university  will  have  to  be  post- 
poned for  financial  reasons.  Plans  for  the  new  buildings 
had  already  been  completed. 

The  Railway  Commission  has  approved  of  plans  sub- 
mitted for  the  construction  of  a  new  depot  at  New  West- 
minster, B.C.,  for  the  Great  Northern  Railway  Company. 
Tenders  are  in  and  it  is  anticipated  that  the  contract  will  be 
let  and  that  work  will  proceed  without  delay. 

The  Thorold,  Ont.,  Board  of  Trade  at  its  annual  meet- 
ing a  few  days  ago  issued  a  strong  protest  against  the  ex- 
port of  nickel  from  Canada.  A  resolution  was  also  passed 
in  favor  of  memoralizing  the  government,  requesting  the 
adoption  of  measures  to  prohibit  free  exportation  of  the  pro- 
duct. 

The  Fort  William  building  programme  for  1915  will  in- 
clude the  construction  of  an  important  addition,  to  the  ex- 
ten  of  three-quarters  of  a  million  bushels,  to  the  elevator  ca- 
pacity of  the  Ogilvie  Flour  Mills  Company.  This  will  bring 
the  total  storage  capacity  of  the  company  to  about  2,000,000 
liushels. 

The  construction  of  a  new  city  hall  and  jail  combined 
is  being  considered  by  the  Nanaimo  (B.C.)  Council.  At  a 
recent  meeting  the  engineer  was  instructed  to  prepare  plans 
for  a  structure  which  would  cost  approximately  $27,000.  The 
council  has  also  decided  to  expend  $10,000  on  sewerage  ex- 
tensions. 

The  plant  of  the  Canadian  Steel  Foundries,  Limited, 
Montreal,  is  reported  to  have  secured  the  contract  to  manu- 
facture the  castings  for  twenty  submarines  which  are  to  be 
constructed  by  Vickers,  Sons  &  Maxim  for  the  service  of 
Great  Britain.  The  firm  have  opened  a  sales  office  in  Lon- 
don, Eng. 

An  order  for  120,000  shovels  has  been  placed  in  Canada 
by  the  British  war  office.  It  is  divided  between  the  Jones 
Shovel  Company,  Gananoque,  Ont.,  and  the  Hamilton  Shovel 
Company,  of  Hamilton.  The  shovels  will  be  delivered  in 
weekly  shipments  and  the  order  calls  for  completion 
within  two  months. 

The  Mueller  Manufacturing  Company  of  Sarnia,  Ont., 
has  received  an  extensive  order  for  the  supply  of  war  ma- 
terial. This  necessitates  the  installing  of  new  machinery 
and  the  employing  of  a  large  number  of  additional  men.  it 
is  stated  that  the  machinery  has  already  been  purchased  in 
Canada  at  a  cost  of  $20,000. 

The  Vancouver  Terminal  Railway  Company  has  notified 
the  city  council  of  its  intention  to  apply  to  the  Dominion 
Parliament  next  session  for  incorporation  and  authority  to 
construct  railway  and  terminal  works  and  tunnels,  also  to 
transfer    and    connect    tracks    with    other    railways    between 
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Vancouver  and  Westminster  and  the  mouth  of  the  Fraser 
Iviver. 

The  Liverpool,  London  &  Globe  Insurance  Company's 
ncvir  building  at  Montreal,  the  expenditure  on  which  is  esti- 
mated to  amount  to  $175,000,  has  reached  the  plastering 
stage.  The  architects  are  Messrs.  Nobbs  &  Hyde,  and  the 
general  contractors  are  Messrs.  E.  G.  M.  Cape  &  Company, 
Limited,  both  of  Montreal. 

At  Calgary,  Alta.,  work  on  the  construction  of  concrete 
|)icrs  for  the  Centre  street  bridge  is  ready  to  proceed.  The 
engineering  department  has  been  requested  to  report  on  the 
probable  cost  and  the  city  commissioners  are  said  to  favor 
the  carrying  out  of  work  fortliwith  owing  to  the  fact  that 
labor  and  material  favor  present  activity. 

London,  Ont.,  is  to  be  the  centre  of  an  important  meet- 
ing of  delegates  representing  all  municipalities  between  St. 
Marys  and  Exeter,  for  the  purpose  of  requesting  the  govern- 
ment to  construct  a  new  radial  line  for  extensive  territory 
at  present  unserved.  The  plans  provide  for  a  connection  via 
I-ondon  with  systems  to  be  built  to  Windsor  and  Sarnia. 

According  to  Mr.  J.  D.  McArthur,  contractor  for  the 
Hudson  Bay  Railway,  who  visited  Ottawa  recently,  about 
,"500  miles  of  road  have  been  graded,  wliile  rails  have  been 
laid  for  a  distance  of  200  miles.  It  is  predicted  that  grading 
will  be  completed  to  Port  Nelson  next  summer,  though  it 
will  probably  be  eighteen  months  before  the  rails  are  laid. 

Aiiplication  will  be  made  to  the  Dominion  parliament 
for  legislation  to  incorporate  the  Kntwhistle  &  .Mberta  South- 
ern Railway  with  power  to  build  a  line  from  a  point  on  the 
(irand  Trunk  Pacific  at  Entwhistle  in  a  southerly  direction  tn 
a  point  on  the  Saskatchewan  River  near  the  boundary  line 
between  townships  47  and  4S.  The  road  would  extend  for 
50  miles. 

Work  on  the  construction  of  the  handsome  quarters  mi 
the  Victoria  Units  of  the  Canadian  Militia  is  progressing 
satisfactorily  at  the  hands  of  the  contractors,  Perfitt  Brother-^ 
In  a  few  weeks  the  contractors  expect  to  make  a  large  ad- 
dition to  the  number  of  men  employed  and  the  building  will 
probably  be  completed  in  June.  Major  W.  Ridgway  Wilson 
is  the  architect. 

The  Poison  Iron  &  Shipbuilding  Company,  Toronto,  have 
been  given  portion  of  a  large  contract  which  has  been  sub- 
divided between  a  number  of  Canadian  firms  for  the  manu- 
facture of  shrapnel  shells  for  the  government.  The  firm  is 
installing  a  special  plant  which  will  be  one  of  the  most  com- 
plete of  its  kind  in  Canada.  The  satisfying  announcement 
was  made  by  Col.  J.  B.  Miller,  president  and  general  man 
ager,  that  the  plant  is  working  day  and  night  in  order  to  fill 
ship-building  contracts. 

Toronto's  record  of  building  permits  for  the  past  year 
totals  $20,694,288,  a  decrease  of  about  $7^000.000  from  that  of 
1913.  The  number  of  permits  for  brick  dwellings  taken  out 
in  1914  totalled  in  value  $8,818,627.  Seventy-four  permits  for 
factories,  amounting  to  $1,677,650.  were  issued  and  32  per- 
mits for  school  buildings  estimated  in  value  at  $1,666,800. 
New  stores  erected  during  the  year  totalled  403  in  number 
and  in  value  $1,386,365.  The  expenditure  on  warehouses 
amounted  to  $1,269,700,  representing  35  permits. 

.\ccording  to  reports  from  Ottawa  the  war  is  making  no 
ditTerence  with  Government  expenditures  on  the  big  public 
undertakings.  Last  year  ordinary  or  consolidated  outlays 
were  $i:).l)()0,000  and  this  year,  in  the  corresponding  nine 
Miontlis,  $14,000,000.  Railway  outlays  last  year  were  $10.- 
000,000.  this  year  $15,000,000.  Railway  subsidy  payments. 
however,  have  declined  by  $12,000,000.  In  regard  to  smaller 
public  works  there  is  a  tendency  to  economize,  but  all  the 
big  ones  are  going  ahead,  money  being  put  into  circulation. 
and  employment  being  furnished  to  thousands. 


New  Elevator  Factory  at  Montreal 

THE  A.  B.  See  Electric  Elevator  Company  of  Canada, 
Limited,  has  completed  during  the  war  a  large  ele- 
vator factory  in  the  heart  of  Montreal.  The  plant, 
a  brick  building  two  storeys  high,  adjoins  the  new 
Sun  Life  Building,  and  extends  through  from  Metcalfe  to 
Mansfield  streets,  having  its  main  entrance  on  the  latter 
street.  It  is  the  intention  of  the  company  to  make  everything 
in  Canada  in  future.  This  is  evidenced  by  the  complctenets 
of  the  manufacturing  equipment. 

From  a  national  viewpoint  it  is  interesting  to  observe  this 
move  on  the  part  of  the  See  Company — as  their  manufactur- 
ing plans  were  matured  after  the  outbreak  of  hostilities.  The 
directors  believed  so  firmly  in  the  future  of  Canada  tha» 
they  decided  that  the  best  way  to  make  use  of  the  dull  days, 
and.  in  addition,  give  employment  to  their  people,  was  to  go 
right  ahead  with  the  equipment  of  their  Canadian  plant  in- 
stead of  waiting  until  the  autumn  of  1915  as  had  been  ori- 
ginally planned.  The  A.  B.  See  Company  of  Canada  can 
now  rightly  claim  to  be  a  distinctly  Canadian  Company.  It 
is  controlled  by  the  wealthy  parent  company  in  New  York 
whose  name  it  bears,  but  it  is  officered  entirely  by  Canadians. 
The  company  has  secured  many  large  elevator  contracts 
in   Canada  during  the  last  year,  including  contracts  for  the 


Factory  of  A.  U.  Sej  Klcctrlc  Klcvalor  Company  o(  Canada.  Umilrd. 

Dominion  Government,  the  Methodist  Book  Room  Build- 
ing, the  Sun  Life  Building,  and  the  Merchants'  Bank  Build- 
ing. The  firm  manufacture  every  kind  of  electric  elevator 
and  dumbwaiter. 


The  Algoma  Steel  Corporation,  Limited,  manufacturers 
of  steel  rails,  splice  bars,  tie  plates,  forging  billets,  concrete 
bars,  pig  iron,  etc.,  are  re-opcning  their  Montreal  office, 
which  is  now  in  charge  of  Mr.  G.  A.  Irwin,  whose  head- 
quarters are  in  the  McGill  Building.  McGill  street.  We  note 
that  while  the  company  specialize  in  steel  rails  and  acces- 
sories, they  are  also  equipped  to  manufacture  a  certain  range 
of  merchant  mill  products,  including  beams,  angles,  chan- 
nels, bars  and  rounds 


A  world's  record  for  tunnel  boring  has  been  esublishcd 
by  the  firm  of  Foley  Bros..  Welch  &  Stewart,  contractors 
on  the  C.  P.  R.  Rogers  Pass  Tunnel  scheme.  According  to 
Mr.  A.  C.  Dennis,  superintendent  of  construction  for  the 
contractors.  817  feet  of  "pioneer"  heading  *-as  excavated  in 
a  single  month  as  against  810  feet,  the  record  for  the  United 
States  in  the  same  period.  Mr.  Dennis  states  that  the  next 
two  miles  through  the  heart  of  the  mountain  will  have  to 
be  dug  out  of  a  particularly  hard  kind  of  rock.  At  the  pre- 
sent rate  of  projection  it  is  estimated  that  the  tune!  will  be 
completed  in  the  summer  of  1»16. 


Contracts   Department 

News     of    Special    Interest    to    Contractors,    En^neers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Aylmer,  Que. 

The  ratepayers  of  this  town  have  de- 
feated a  by-law  seeking  to  devote  $15,- 
000  to  the  construction  of  a  filtration 
plant. 

A  by-law  to  authorize  the  construc- 
tion of  an  intake  pipe,  at  an  estimated 
cost  of  $12,000.  was  passed  by  the  rate- 
payers on  January  19th.  Mr.  Malhcrbe 
is  the  Town  Clerk.  Mr.  Leblanc  is 
Town   Engineer. 

Alexandria,  Ont. 

The  ratepayers  of  this  town  have 
passed  a  by-law  authorizing  the  expendi- 
ture of  $5,000  on  extensions  to  water- 
works and  electric  lighting  plant.  The 
Town  Clerk  is  Mr,  S.  MacDonnell. 

Brockville,  Ont. 

The  Provincial  Sanitary  Engineer, 
F.  A.  Dallyn,  has  recommended  the  con- 
struction of  a  4.000,000-gal.  filtration 
plant.  It  is  anticipated  that  the  request 
will  be  acted  upon  immediately.  Mr. 
Geo.  H.  Dewey  is  City  Clerk,  Mr.  G.  H. 
Bryson,    Engineer. 

Dunnville,  Ont. 

A  by-law  to  raise  $12,000  to  defray 
the  cost  of  waterworks  extensions  al- 
ready completed  has  been  passed  by  the 
ratepayers. 

Hamilton,  Ont. 

The  City  Council  has  received  a  re- 
commendation from  the  Fire  Chief  in 
favor  of  the  construction  this  year,  of  a 
reservoir   for  the   city. 

Kaslo,  B.C. 

The  City  Council  has  decided  to  ex- 
pend $5,000  on  the  carrying  out  of  neces- 
sary improvements  to  the  waterworks 
system.  Mr.  W.  E.  Hodder  is  City  Clerk. 

London,  Ont. 

The  City  Engineer,  Mr.  H.  A.  Brazier, 
has  commenced  work  by  day  labor  on 
the  construction  of  additional  storm  and 
sanitary  sewers.  The  estimated  cost  of 
the   work  is  $14,000. 

Tenders  will  be  received  by  the  Board 
of  Control  until  January  29th,  for  tile 
sewers  for  the  following  streets:  Wil- 
liam Street,  from  Cheapside  to  Victoria; 
Colborne,  from  Horton  to  Bathurst; 
Langarth,  from  Cathcart  to  Edward. 
Contracts  will   be   let   February   1st. 

Moose  Jaw,  Sask. 

I'lic  City  Council  has  provided  for  the 
layinf  of  Rocmac  paving  on  a  number 
of  streets  this  year.  The  work  will  be 
done  by  day  labor,  under  the  supervi- 
sion of  Engineer  G.  D.  Mackie.  Mr  E 
B.   Boncll   is  City   Clerk. 

North  Bay,  Ont. 

A  by-law  to  raise  $60,000  for  improve- 
ments to  streets  and  roads  will  be  sub- 


mitted shortly  to  the  ratepayers  for  ap- 
proval. 

New  Westminster,  B.C. 

The  City  Council  has  voted  $10,000 
for  extensions  to  the  city's  sewerage 
system.  Mr.  T.  W.  B.  Blackman  is  City 
Engineer. 

Ottawa,  Ont. 

Tenders  will  be  called  shortly  by  the 
Secretary,  Board  of  Control,  and  will 
be  received  until  February  23rd,  for  the 
supply  of  vitrified  clay  pipe,  Scotch  and 
Canadian,  for  1915.  Specification  when 
ready,  may  be  obtained  from  Mr.  F.  C. 
Askwith,  City  Engineer,  and  at  office 
of  MacLean  Daily  Reports,  Limited, 
Toronto. 

Park  Hill,  Ont. 

The  ratepayers  have  approved  a  by- 
law to  expend  $3,000  on  extensions  to 
the   waterworks   system. 

South  Vancouver,  B.C. 

The  ratepayers  of  this  city  will  vote 
on  a  by-law  to  authorize  the  expendi- 
ture of  $57,767  on  road  improvements. 
This  sum  is  the  unexpended  balance  of 
money  raised  by  previous  by-laws.  Mr. 
S.   B.   Bennett   is   City   Engineer. 

Toronto,  Ont. 

The  proposed  drainage  system  to  be 
installed  in  Willowdale  Cemetary  has 
been  approved  by  Dr.  C.  A.  Warren, 
M.  O.  H.  for  York  Township. 

The  Lambton  Park  Ratepayers'  As- 
sociation has  decided  to  urge  the  York 
Township  Council  to  lay  a  storm  water 
sewer  on  St.  Clair  Avenue,  and  thence 
to  the  Humber,  also  to  purchase  a  site 
for  disposal  plant.  Mr.  W.  A.  Clark, 
40  Jarvis  Street,  is  Township  Clerk.  Mr. 
J.  Bell  is  President,  Lambton  Park 
Ratepayers'  Association. 

The  Board  of  Control  has  referred 
the  tenders  for  part  of  Section  2,  High 
Level  Interceptor  to  Mr.  R.  C.  Harris. 
Commissioner  of  Works,  for  his  report. 

Victoria,  B.C. 

The  City  Council  has  in  contemplation 
the  construction  of  a  sewer  on  Oak- 
land Avenue.  The  ,City  Engineer,  Mr. 
C.  H.  Rust,  has  recommended  that  the 
work  be  commenced  without  delay. 

CONTRACTS  AWARDED 

Point  Grey,  B.C. 

The  Municipal  Council  has  awarded 
contracts  as  follows  for  paving  work  on 
University  Ave.:  Ledingham  &  Cooper, 
Vancouver,  bituminous  pavement,  with 
5>^-in.  concrete  bed;  Cotton  Company, 
Limited,  Vancouver,  concrete  pavement. 
It  is  understood  that  the  specification 
calls  for  the  use  of  paving  brick  for  the 
surface  later  on. 

Toronto,  Ont. 

The  following  contracts  for  sewers 
have  been  let  by  the  Board  of  Control: 
Routly  &  Summers.  .-Mdergrove.  $297, 
Aldridgc   .$653,    Bcachview   $831,    Brook- 


side  $1,611,  Daulac  $525,  Drofnas  $395, 
Gibson  $254,  Mendal  $350,  Murdock 
$516,  Street  oflf  Wrenson  Road  $492. 
Grant  Contracting  Company,  First- 
brook  Road  $950,  Glenmount  Road  $2,- 
280. 

York  Township  Council  has  awarded 
the  contract  for  the  construction  of  a 
sewer  from  Oakwood  Avenue,  2,010  ft. 
long,  to  Mr.  W.  E.  Taylor.  438  Clinton 
Street.  Mr.  F.  Barber,  57  Adelaide  St. 
E.,  is  Township  Engineer. 

Winnipeg,   Man. 

The  general  contract  for  excavating 
channel  between  Indian  Bay  and  Snow- 
shoe  Bay  (Arm  of  Shoal  Lake),  which 
means  approximately  37.000  yards  of  ex- 
cavation, has  been  awarded  to  Mr.  C.  J. 
Anderson,  Kenora,  Ont.  The  Greater 
Winnipeg  Water  District,  901  Boyd 
Building,  are  the  owners. 


Railroads,  Bridges  and  Wharves 

Charlottetown,  P.E.I. 

The  Secretary,  Provincial  Govern- 
ment Department  of  Public  Works.  Mr. 
L.  B.  MacMillan.  Charlottetown.  will  re- 
ceive tenders  until  noon,  January  27th, 
for  constructing  five  bridges  in  Queen's 
County,  known  as  Shea's,  West  Cape, 
Whaleback,  Malpeque.  and  Summerside 
Road.  Plans  and  specification  are  at  the 
Department.    Charlottetown. 

Metcalfe  Twp.,  Ont. 

The  Twp.  Clerk.  Mr.  Harry  Thomp- 
son. Kerwood,  Ont.,  will  receive  tenders 
until  February  13th  for  the  construction 
of  a  steel  bridge  across  Steer's  Creek. 

Ottawa,  Ont. 

Plans  are  in  progress  for  the  construc- 
tion of  a  bridge  across  Main  Street, 
steel  frame  and  wood  construction,  for 
the  City  Council.  Mr.  F.  C.  Askwith  is 
the  engineer. 

Toronto,  Ont. 

The   Commissioner  of   Works,   Mr.   R. 
C.  Harris,  City  Hall,  has  had  plans  pre- 
pared for  a  new  bridge  across  Belt  Line 
tracks,  in  connection  with  the  extension 
*  of  Mount   Pleasant   Road. 

Victoria,  B.C. 

•Application  has  been  made  by  the 
City  Council  to  the  Dominion  Depart- 
ment of  Marine  &  Fisheries,  requesting 
permission  to  build  a  wharf  at  Garbally 
yards  for  accommodation  of  paving  plant. 
The  City  Clerk  is  Mr.  W.  A.  Duncan. 

Wolford  and  South  Emsley  Twps.,  Ont. 

In  connection  with  the  construction  of 
steel  and  concrete  bridge  over  Otlcr 
Creek  for  Leeds  and  Grenville  Counties, 
the  cement  work  will  probably  be  car- 
ried out  by  day  labor  under  the  super- 
vision of  Mr.  E.  R.  Blackwell,  Engineer, 
Bennet  Street,  Brockville. 

CONTRACTS  AWARDED 

New   Westminster,   B.C. 

Prices    on    plastering,    electric    wiring, 
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The  Nickel  Quession 

HOWEVER  the  interests  of  the  Government 
and  the  International  Nickel  Company  may 
be  mixed  u]),  to  whatever  extent  one  party 
may  have  committed  itself  to  the  other,  and 
in  spite  of  all  the  elusive  statements  that  arc  forth- 
coming in  regard  to  the  exportation  of  nickel,  it  is 
becoming  more  and  more  apparent  that  the  people  of 
Canada  want  this  question  settled.  The  men  who  con- 
stitute the  country's  real  backbone  will  not  rest  until 
Canada  takes  a  definite  step  to  retrieve  her  position 
in  the  eyes  of  the  rest  of  the  Empitc.  They  are  not 
satisfied  that  the  men  who  have  become  involved  in 
the  interests  of  the  International  Nickel  Company  are 
representative  of  true  Canadian  sentiment,  which,  to 
say  the  least,  should  not  lag  behind  that  of  Australia, 
who  cut  off  Germany's  supply  of  wool  by  refusing  to 
sell  to  neutral  countries  without  a  definite  guarantee 
that  neither  the  wool  nor  the  product  thereof  would 
find  its  way  to  the  enemies  of  the  British  Empire. 
Australia's  position,  of  course,  is  entirely  different 
from  Canada's.  Australia's  wool  is  controlled  by  Aus- 
tralia ;  Canada's  nickel  is  in  the  hands  of  a  German  ex- 
porting company. 

It  is  a  strong  statement,  perhaps,  but  in  our  opin- 


A  Reader's  Viewpoint  . 

Toronto,  January  29,  1915. 
Editor,  Contract  Record: 

I  have  read  with  much  interest  the  editorial 
article  in  your  issue  of  January  27,  regarding 
the  exportation  of  nickel  from  Canada.  It  is 
gratifying  to  note  that  this  important  question  is 
receiving  more  and  more  attention  from  the 
press.  It  is  only  by  constant  agitation  and  by 
bringing  the  matter  clearly  before  the  public  that 
the  Government  can  be  aroused  into  action  and 
induced  to  come  forward  with  a  statement  as  to 
their  policy  regarding  reduction  plants  in  Can- 
ada. 

Surely  the  people  of  Canada  have  a  right  to 
know  exactly  what  steps  are  being  taken.  It 
is  difficult  to  enter  into  an  intelligent  discussion 
of  this  important  question  without  being  in  full 
possession  of  facts  and  details  These  appear  to 
be  within  the  exclusive  ownership  of  the  Inter- 
national Nickel  Company  and  the  Government. 
and  neither  party  seems  anxious  to  make  it> 
information  public. 

The  people  of  Canada  ask.  If  the  Government 
has  absolute  proof  that  Canadian  nickel  is  not 
going  to  the  Allies'  enemies,  why  does  it  not 
make  a  statement  as  to  how  this  proof  has  been 
arrived  at  and  set  all  our  minds  at  rest?  If  the 
British  Government  is  satisfied  that  contraband 
of  war  is  not  being  shipped  from  the  United 
States  to  Germany,  why  should  it  persist  in 
searching  American  vessels? 

It  is  certainly  the  duty  of  the  Canadian  Gov- 
ernment to  give  the  Canadian  people  more  en- 
lightenment on  such  a  vital  subject.  I  trust  that 
you  will  continue  your  good  work  and  that  your 
e.\ample  will  be  followed  by  other  influential 
journals. 

Yours  very  truly. 

Charles  C.  Clark.  A.M.I.&.E. 
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ion  the  Canadian  Government  is  prostituting  the  in- 
terests of  the  Empire  and  betraying  every  man,  wo- 
man and  child  in  that  Empire  by  not  placing  an  im- 
•  niediate  prohibition  upon  the  export  of  nickel  and 
maintaining  it  until  the  question  is  definitely  settled 
as  to  how  the  nickel  is  to  leave  Canada  and  where  it 
is  to  go. 

History  teaches  us  that  upon  such  national  ques- 
tions the  United  States  must  be  tied  down  beyond 
any  possibility  of  wriggling,  let  alone  escape.  The 
point  is  well  taken  that  the  measures  adopted  by  Eng- 
land in  regard  to  rubber  leaving  the  Empire  for  the 
United  States  are  directly  opposed  to  those,  taken  by 
Canada  in  regard  to  its  supply  of  nickel.  It  is  admit- 
ted that  90  per  cent,  of  the  high-grade  rubber  used 
by  United  States  manufacturers  in  tires  and  other 
goods  is  obtained  from  British  East  India.  Rubber, 
like  nickel,  is  a  war  commodity  of  great  importance 
and  England  uses  her  whip  hand  with  absolute  effect. 
Canada  allows  herself  to  be  duped  into  betrayal. 


Apart  from  the  aspect  of  the  question  as  it  regards 
the  enemy,  there  is  the  question  of  our  own  industrial 
development.  The  cry  of  "Made  in  Canada!"  is  heard 
on  all  sides.  From  selfish  motives  alone  we  should  put 
this  into  practice,  refining  our  nickel  in  Canada  and 
])roducing  the  finished  article.  Here  is  a  part  for  the 
Canadian  Manufacturers'  Association  and  an  outlet 
for  its  activities. 

Canada,  so  far,  has  made  a  big  loyalty  noise,  but 
with  the  passing  of  the  tumult  and  the  shouting  we 
find  nothing  done.  Australia  has  cut  oft'  the  enemy's 
supply  of  wool  and  New  Zealand  his  wheat,  the  while 
Canadian  produce  is  filling  his  belly  and  Canadian 
nickel  is  going  into  the  manufacture  of  the  dread  im- 
plements of  war  which  he  is  employing  for  our  des- 
truction. 

There  is  not  a  man  in  Canada  today — at  least  not 
a  man  possessed  of  real  backbone  and  having  British 
blood  in  his  veins — who  is  not  concerned  with  his  re- 
sponsibility in  this  vital  question. 


The  Twenty-Ninth  Annual   Meeting   of   the 
Canadian  Society  of  Civil  Engineers 


i 


(Staff 

MEMBERS  of  the  Canadian  Society  of  Civil 
Engineers,  to  the  number  of  some  three 
hundred,  held  their  Twenty-ninth  Annual 
Meeting  at  the  Society  headquarters,  176 
Mansfield  street,  Montreal,  from  January  26  to  28. 
The  attendance  included  members  from  all  parts  of  the 
Dominion,  but  as  usual  the  majority  were  residents  of 
Montreal  or  from  places  within  easy  reach  of  the  city. 
Messrs.  J.  Duchastel,  A.  Surveyer,  E.  S.  Mattice,  A. 
Amos,  W.  J.  Dick,  and  E.  W.  Oliver  acted  as  a  recep- 
tion committee. 

"  At  the  first  session  on  the  morning  of  Tuesday, 
January  26,  the  President  read  a  telegram  from  the 
F.dmonton  Branch,  expressing  a  hope  for  additional 
prosperity  for  the  Society,  and  also  that  the  members 
might  look  forward  to  provincial  associations  being 
formed.  The  Treasurer's  report  was  adopted,  after  a 
discussion  as  to  the  best  means  of  collecting  fees  in 
arrears. 

The  reports  of  the  Vancouver,  Manitoba,  Toronto, 
Ottawa,  Kingston,  Quebec,  Victoria,  Calgary  and  Ed- 
monton branches  were  read;  these  showed,  as  the  Pre- 
sident remarked,  a  generally  healthy  and  progressive 
condition.  The  report  o.f  Toronto  was  especially  good, 
and  in  this  connection.  Prof.  Haultain  said  a  word  for 
the  hard  work  and  excellent  results  achieved  by  the 
officers. 

The  Report  on  Conservation  was  read  by  Mr. 
James  White. 

The  report  of  the  committee  on  specifications  for 
cast  iron  steel  water  pipes  stated  that  the  committee 
had  carefully  considered  whether  or  not  in  view  of 
the  best  practice  in  the  manufacture  of  cast  iron  water 
pipes  any  revision  of  the  Society's  specifications  were 
desirable,  and  they  had  come  to  the  conclusion  that  the 
present  cast  iron  pipe  specifications  met  every  re- 
quirement. In  regard  to  the  matter  of  steel  pipe  for 
water  works  purposes,  it  was  the  opinion  of  the  com- 
mittee that  the  time  had  not  yet  arrived  for  standard 
specifications  to  be  drawn  up  by  the  society.  Hun- 
dreds of  miles  of  steel  pipe  for  force  mains,  feeders 


Report) 

distribution  pipes,  etc.,  are  in  successful  operation  in 
this  country  and  elsewhere,  and  the  committee  were  oi 
opinion  that  there  was  not  sufficient  unanimity 
amongst  engineers  and  the  different  manufacturers  as 
to  standard  practice  to  go  upon  in  the  drawing  up  of 
specifications  to  warrant  a  recommendation.  There 
were  however  signs  that  standardization  might  be  pos- 
sible in  the  near  future",  and  the  committee  suggested 
it  was  desirable  to  continue  in  order  that  they  might 
be  able  to  keep  in  touch  with  developments. 

It  was  announced  that  the  Gzowski  Medal  had  been 
awarded  to  Mr.  P.  A.  N.  Seurot,  Montreal,  for  his 
■  paper  on  "Subaqueous  Tunnelling." 

The  President  stated  that  he  had  taken  up  with  Sir 
Percy  Girouard  the  question  of  a  railway  construction 
company,  in  order  to  assist  the  War  Office,  but  Sir 
Percy  was  of  opinion  that  at  present  no  such  assist- 
ance was  necessar}-. 

After  the  adjournment  the  visiting  members  were 
entertained  at  luncheon  by  the  Montreal  members. 

The  afternoon  session  was  devoted  to  a  discussion 
of  the  Report  of  the  committee  on  Concrete  and  Re- 
inforced Concrete  and  the  President's  address. 

The  report  was  submitted  by  Mr.  Walter  J.  Eran- 
cis,  the  chairman  of  the  committee,  who  explained  that 
the  document  was  intended  to  be  broad,  comprehen- 
sive, and  general,  it  having  been  the  purpose  of  the 
committee  that  the  specifications  should  be  .used  by 
engineers  at  large.  Mr.  L.  S.  Bruner  seconded  the 
adoption  of  the  report. 

Considerable  discussion  took  place  as  to  certain 
clauses,  exception  being  taken  to  clause  16,  relating  to 
loads  on  building  columns,  as  unnecessary.  Mr.  Fran- 
cis replied  it  was  of  the  utmost  importance  that  the 
clause  be  included.  The  case  of  columns  presented 
one  of  the  most  controversial  questions  in  reinforced 
concrete  designing.  The  clause  represented  the  best 
practice  in  tall  buildings,  while  it  could  easily  lie  omit- 
ted if  so  desired  by  any  engineer. 

In  a  written  criticism,  Mr.  J.  V.  Dillabough,  Win- 
nipeg, objected  to  the  words  "as  far  as  practicable" 
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;ni(l  similar  phrases,  hut  Mr.  l''raiicis  rei)he(l  tliat  fruin 
piMsiiiial  cxijcriciu'e  he  knew  such  words  were  desir- 
ahle. 

Messrs.  Jiniiier,  Jlaiiltain,  Jlol^ale,  and  otliers 
■-p(iUe  on  the  snhject  of  inspection  and  commended  the 
coinniittee's  clause  as  heinj;^  essential.  All  a;,Meed  thai 
constant  inspection  of  concrete  work  was  inii>erative, 
whether  done  by  a  contractor  or  by  workman  lor  com- 
panies carrying  out  jobs. 

'I'he  report  was  then  agreed  to. 

Air.  iiutler's  address  was  a  comprehen>iv  e  review 
(jf  Canadian  transportation,  trade,  and  ])opulation  from 
1''07  to  1913.  lie  commenced  with  a  reference  to  the 
l'',ur(i])ean  situation  and  exjjressed  satisfaction  with  be- 
lonnini;  to  an  I'-mpire  which  honoured  "scraps  of 
paper."  Figures  relating  to  railway  mileage,  earnings, 
exi)enses,  etc.,  were  then  given,  Mr.  Butler  pointing 
out  that  Canada  had  the  greatest  mileage  per  head  of 
population  of  any  country  in  tlie  world.  The  greatest 
pi(il)lcnt  l)efore  the  coiuitry  was  that  of  transporta- 
tion. 

"We  have,"  continued  Air.  IJutler,  "as  a  nation, 
undertaken  the  task  of  forcing  our  outlets  against  the 
line  of  least  resistance.  The  Atlantic  seaboard  is  the 
outlet  for  the  products  of  the  prairies,  situated  some 
1,300  miles  inland.  Our  efforts  in  building  railways 
with  easy  curves  and  grades,  the  enlargement  of  our 
canal  system  and  the  iniproxement  of  rivers,  and  par- 
ticularly of  the  St.  Lawrence  route,  have  but  the  one 
ol)jecl  of  inilting  a  few  more  cents  a  bushel  into  the 
pockets  of  our  farmers.  The  enlargement  of  the  Wel- 
iand  Canal  will  allow  the  larger  type  of  ship  of  300,- 
OUO  bushels  capacity  to  pass  down  i-ake  Ontario  and 
the  river  St.  Lawrence  to  within  120  miles  of  Mon- 
treal. Great  storage  elevators  will  be  erected  at  or 
near  IVescott,  and  1,000-ton  barges  will  be  towed 
through  the  present  canal  .system  to  Montreal,  h'ach 
incoming  ship  is  known  for  days  ahead,  and  the  exact 
cargo  of  grain  required  can  be  in  waiting  for  transfer 
by  lioating  elevators. 

"Ultimately,  however,  the  larger  lake  .ship  will 
come  through-  to  Mcmtreal,  as  it  is  quite  practicable, 
and  within  the  resources  of  the  country,  to  convert  the 
St.  Lawrence  river  into  slack  water  navigation  by  the 
building  of  eight  dams,  with  du])licate  locks,  and  as 
an  incident  thereof  develop  the  greatest  water  power 
in  the  world,  aggregating  over  4,000,(K)0  horse-i)ovver, 
eliminate  the  ice  jams,  and  make  practicable  the  navi- 
!>ation  of  the  river  in  winter  by  the  aid  of  powerful  ice- 
l)reakers. 

"It  is  a  duty  which  our  government  may  well  un- 
dertake at  the  earliest  imssible  moment  to  .secure  a 
hydrographic  and  topographic  survey  of  the  St.  Law- 
rence, so  that  accurate  estimates  of  cost  may  be  made, 
and  pro])er  regulations  may  be  drawn  to  so  regulate 
proposed  jiower  developments  owned  by  private  cor- 
porations that  each  may  be  brought  into  a  component 
part  of  the  completed  whole.  It  would  be  difficult  to 
l)lace  a  limit  upon  the  i)ossibilities  of  such  a  iH)wer  de- 
velopment situated  on  the  greatest  transjjortation  route 
in  the  world.  Cheap  and  abundant  power  means  .so 
much  to  a  country." 

Ihe  {'resident  thou  touched  on  trade  possibilities. 
<|uoting  figures  to  show  our  commercial  expansion.  "A 
marked  feature  of  our  trade  is  the  importation  of  steel 
products  and  manufactures  of  whidi  steel  is  an  impor- 
tant constituent.  For  UM  1  we  brought  in  $85.31<>,541. 
of  $11,448,028  were  on  the  free  list.  We  also  imported 
tire  clay  and  tire  brick  to  the  value  of  $''">4,1>»3.  all, on 
the  free  list.     1   have  no  desire  to  infringe  upon  the 


boundary  lines  of  politics,  but  may  be  permitted  to 
])<jint  out  that  such  a  tremendous  balance  of  trade 
against  ns  is  one  that  thoughtful  men  may  well  ask 
how  it  is  to  be  dealt  with.  1  venture  to  say  that  by  a 
careful  readjustment  of  the  tariff  quite  50  per  cent,  oi 
the  importations  may  be  profitably  carried  on  in  Can- 
ada. We  have  been  large  borrowers  in  the  world's 
markets,  spending  money  lavishly  and  on  the  wliolc 
wisely.  Here  and  there  over-capitali.sation,  ill  con- 
sidered industrials,  may  be  found,  but  the  time  has  ar- 
rived when  we  must  economise,  pay  our  way,  write 
down  inflated  capital,  and  show  the  loaning  world 
Canada  is  solvent  and  worthy  of  the  trust  and  confi- 
dence shown  us.  I  have  no  doubt  as  to  the  ultimate 
result.  Our  resources  of  unworked  land,  our  mines, 
forests  and  fisheries  will  give  homes  and  opportunities 
for  millions  of  men."  Mr.  Butler  alluded  to  the  tend- 
ency of  people  to  become  city  and  town  dwellers  in- 
stead of  going  on  to  the  land ;  this  was  not  satisfactory 
and  efforts  will  be  needed  to  remedy  this  condition. 
In  concluding  the  President  spoke  with  regret  of  the 
deaths  of  Mr.  T.  C.  Keefcr  and  Dean  Galbraith ;  the 
former  he  described  as  a  great  man  as  well  as  a  great 
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engineer,  and  the  latter  as  one  whose  work  will  live 
after  him. 

It  was  decided  to  send  telegrams  to  Col.  Mitchell 
and  others  serving  on  Salisbury  Plains  and  also  to 
other  members  serving  in  the  French  Army. 

In  the  evening  a  smoking  concert  was  held  in  the 
society's  rooms,  at  which  ^Ir.  11.  F.  V.  Meiirling,  a 
member,  gave  an  illustrated  talk  on  submarine  mining 
for  coast  defence. 

Wednesday  morning  was  devoted  to  visits  to  the 
|)lant  of  the  Cedars  Rapids  Manufacturing  and  Power 
Company,  and  to  the  Angus  Shops.  At  the  former, 
h'raser.  Brace  and  Company,  the  contractors,  enter- 
tained the  delegates  at  luncheon. 

During  Wednesday  afternoon's  session  the  dele- 
gates took  up  the  report  of  the  Committee  on  General 
Clauses  for  Specifications.*  of  which  Mr.  H.  Holgatc 
is  chairman.  This  report,  said  Mr.  Holgate,  was  a 
compilatii^n  of  specifications  from  various  sources. 
It  did  not  pretend  to  be  complete  or  final.  Tltere  had 
been  some  criticisms,  chiefly  from  the  contracting  end 
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of  the  profession.    The  clauses,  however,  were  drawn 
up  from  the  point  of  view  of  the  engineer. 

Mr.  H.  R.  Saflford  drew  attention  to  Clause  43, 
under  which  the  contractor  could  not  claim  any  dam- 
ages or  reimbursements  whatever  for  delays  from  any 
cause  during  the  performance  of  the  work.  He  thought 
it  was  unfair,  and  suggested  the  inclusion  of  a  clause 
by  which  a  contractor  could  claim  damages  under  cer- 
tain conditions. 

Mr.  Holgate  agreed  that  something  of  this  nature 
was  necessary. 

Mr.  G.  H.  Duggan  was  of  opinion  that  the  specih- 
cations  were  unfair  to  a  large  class  of  contractors,  and 
he  would  not  sign  a  contract  with  these  specifications 
included  unless  he  was  assured  of  the  integrity  of  the 
engineer.  He  discussed  the  clauses  in  detail,  and 
urged  that  the  general  tendency  was  to  put  obligations 
upon  contractors  which  were  not  just,  and  which  might 
lead  to  litigation.  He  admitted  that  his  criticisms 
were  from  the  contractors'  point  of  view,  but  he  re- 
minded the  members  that  the  best  specifications  were 
those  which  were  fair  to  contractors,  engineers  and 
proprietors. 

Mr.  Walter  J.  Francis  spoke  of  the  trouble  caused 
by  contractors  not  being  supplied  with  plans.  The 
Dominion  Government  were  great  sinners  in  this  re- 
spect. He  sympathised  with  Mr.  Duggan  in  many  of 
his  remarks. 

Mr.  S.  P.  Brown  pointed  out  that  the  contractors' 
status  had  greatly  improved,  and  that  many  contrac- 
tors were  as  capable  as  engineers  and  had  to  meet  more 
difficult  situations.  The  clauses  were  really  meant  to 
bemodified  or  adopted  in  order  to  meet  each  individual 
case. 

Mr.  Holgate  stated  that  he  had  used  the  clauses  for 
nine  years  and  had  found  them  efficient ;  they  were 
simply  clauses  and  not  specifications. 

The  President  stated  that  this  was  a  subject  which 
was  receiving  great  attention  throughout  the  Ameri- 
can continent.  He  remarked  that  the  Contract  Record 
and  Canadian  Engineer  had  referred  to  the  subject,  and 
allegations  made  as  to  the  rut  into  which  .specifica- 
tions drawn  up  by  engineers  had  gradually  grown.  His 
personal  experience  was  that  contractors  had  too 
many  handicaps  which  ought  not  to  be  put  upon  them. 
Nothing  should  be  left  to  opinions;  it  was  well  enough 
when  matters  were  in  the  hands  of  competent  and 
trained  men,  but  engineers  had  a  multitude  of  assist- 
ants, some  without  experience,  and  some  without  any 
idea  of  the  true  intent  of  contracts.  It  was  a  good 
thing  to  have  a  well  written  and  prepared  set  of 
clauses.  The  clauses  under  discussion  were  general 
clauses  for  the  guidance  of  engineers;  if  the  members 
of  the  society  thought  it  was  not  a  safe  thing  to  trust 
these  to  engineers,  then  let  them  bring  in  a  lawyer  to 
draw  up  documents.  He  thought  that  the  phrase  "in 
the  engineer's  opinion"  which  occurred  in  the  clauses 
was  a  most  offensive  one,  and  should  be  eliminated. 

Mr.  E.  W.  Oliver  declared  that  it  was  important 
that  all  specifications  should  be  so  worded  as  to  stand 
the  sand  blast  of  the  courts,  and  that  loose  specifica- 
tions were  a  fruitful  source  of  litigation. 

In  the  course  of  further  discussion  the  personality 
of  the  engineer  in  charge  was  emphasized,  particularly 
in  the  matter  of  avoiding  disputes.  A  great  deal  also 
depended  upon  whether  the  contractor  in  signing  the 
contract  did  so  with  faith  in  the  engineer  and  with  wil- 
lingness to  take  chances  on  a  liberal  interpretation  of 
the  specifications  if  he  were  determined  to  follow  its 
real  purpose  and  spirit. 


In  compliance  with  a  generally  expressed  wish,  the 
report  was  referred  back,  Messrs.  Duggan  and  Saflford 
being  added  to  the  committee.  It  was  also  decided  to 
give  authority  to  the  committee  to  call  in  a  lawyer 
to  advise  the  committee. 

The  members  then  briefly  dijscussed  the  reports 
of  the  Committee  on  Rails  and  the  Committee  on 
Track,  which  were  adopted. 

The  Closing  Sessions 

The  greater  part  of  Thursday's  session  was  occu- 
pied by  a  discussion  on  the  status  of  civil  engineers, 
introduced  by  Mr.  F.  C.  Gamble,  who  said  in  part: 
"As  you  are  aware,  civil  engineering  as  a  liberal  pro- 
fession is  at  a  decided  disadvantage,  not  being  duly 
legalized  in  a  manner  similar  to  the  legal,  medical, 
and  land  surveyors'  j)rofessions.  Any  one,  no  matter 
how  deficient  his  qualifications  and  experiences  may 
be,  can  call  himself  a  civil  engineer  and  undertake  to 
design  and  carry  out  works.  This  often  brings  the 
profession  into  contempt.  Governments,  including 
that  of  municipalities,  have  the  power,  if  they  choose 
to  exercise  it — and  sometimes  they  do — to  appoint  a 
person  having  no  regard  to  his  lack  of  skill  and  char- 
acter, to  a  responsible  position,  which  should  be  fijled 
only  by  a  corporate  member  of  a  national  civil  engi- 
neering society,  of  good  standing,  and  dub  this  indi- 
vidual an  "engineer." 

"Further,  provincial  land  surveyors,  not  members 
of  an  engineering  society,  frequently  call  themselves 
civil  engineers,  being  under  the  impression  that  this 
title  gives  them  an  added  dignity ;  while  civil  engineers 
who  are  just  as  qualified  by  their  tiaining  to  survey 
lands  as  a  commissioned  land  surveyor,  and  .whose 
knowledge  is  extensive  and  far-reaching,  are  not  per- 
mitted to  survey  even  a  right-of-way  of  a  railway,  or 
of  any  land  required  for  the  purpose  of  any  works 
they  may  have  in  hand.  I  mean  by  this  that  no  plans 
prepared  by  a  civil  engineer  of  the  lands  required  in 
connection  with  his  work  is  acceptable  to  the  land  reg- 
istration office.  I  intend  no  disparagement  to  the  pro- 
fession of  the  land  surveyor.  It  is  an  honourable  one. 
I  know  that  those  of  them  who  devote  themselves  en- 
tirely to  land  surveying  will  agree  with  me,  that  the 
two  professions,  as  they  now  exist,  should  be  kept 
separate  and  distinct.  As  the  civil  engineer  cannot 
encroach  upon  the  protected  rights  of  the  land  sur- 
veyor, so  ought  the  civil  engineer  to  be  protected 
against  the  encroachment  of  the  land  surveyor,  as  well 
as  that  of  others  who  are  not  surveyors  and  who  do 
not  possess  the  ordinary  qualifications  of  a  civil  en- 
gineer. 

"Now  what  is  the  reason  for  this  anomalous  and 
humiliating  position  in  which  we  find  ourselves?  I 
think  it  may  be  attributed  in  the  first  place  to  the  ig- 
norance and  astonishing  indifference  of  the  general 
public — their  inability  to  differentiate  between  .an  en- 
gineer and  a  surveyor,  and  to  the  apathy  of  some  mem- 
bers of  our  own  profession,  or  rather  society.  The 
latter,  who  are  guilty  of  this  indifference,  show  a  lack 
of  pride  in  and  a  want  of  a  sense  of  responsibility  to- 
wards their  profession.  So  dense  is  the  ignorance  of 
the  general  public — and  among  them  are  many  who 
should  know  better — and  so  inpenetrable  is  the  apathy 
or  indifference  of  some  of  our  members,  that  it  is  im- 
material to  either  of  them,  whether  a  man  is  called  a 
civil  engineer  or  a  surveyor.  They  do  not  trouble  to 
distinguish  between  them. 

"The   question   therefore  now  arises, — what   stejis 
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should  first  be  taken  to  remove  the  disabilities  under 
which  we  now  labor? 

"In  my  opinion,  and  it  is  the  ojiinion  of  the  major- 
ity of  members  in  British  Columbia,  the  suggestion 
of  licensing  and  registration  by  government  of  civil 
rngineers,  or  by  an  act  of  close  incorporation,  are  all 
out  of  the  c[uesti(jn.  At  any  rate  they  are  undesirable 
as  of  no  present  value  towards  improving  our  stand- 
ard;  but  even  if  thought  desirable  are  unattainalile. 
'J"hc  members  in  Hrilish  Columbia  have  carefully  con- 
sidered and  discussed  the  matter  and  haye  arrived  at 
the  conclusion,  that  the  simple  detinition  of  the  word 
"engineer"  as  a  civil  engineer,  a  corporate  member 
(if  a  great  national  society,  ought  to  be  a  clause  incor- 
porated in  the  interi)retation  act  of  all  statutes,  or  if 
thought  more  desirable  by  a  special  act  of  the  Legis- 
lative defining  the  word  "engineer"  as  I  have  pointed 
out.  Such  a  clause  will,  of  course,  apply  only  for  the 
present,  at  least,  to  Government  work,  but  we  are 
of  the  opinion  that  in  time,  those  engaged  in  private 
enterprises  will  perceive  the  advantage  of  ado])ting 
the  same  standard. 

"We  submit  that  such  a  definition  as  we  propose 
will  work  injury  to  any  competent  ])ractising  engi- 
neer outside  the  Society.  If  he  is  really  competent  he 
need  not  hesitate  to  apply  for  membership  and  will 
have  no  difficulty  in  being  accepted  as  a  corporate 
member  of  the  Society,  if  his  record  is  good.  Instead 
of  being  hampered  by  such  a  condition,  he  will  be  ma- 
terially lienefited  thereby,  and  coming  into  contact  with 
the  mendicrs,  his  views  will  become  broadened.  He 
will  receive  valuable  instructions  and  hints  in  the 
latest  developments  and  advances  in  scientific  engi- 
neering, and  in  all  things  pertaining  to  the  humanities. 
Personal  contact  with  our  fellowmen  is  always  in  it- 
self a  liberal  education.  It  is  proposed  that  if  we  are 
unable  to  obtain  the  clause  defining  the  word  "engi- 
neer," we  ask  the  government  to  eliminate  from  all 
acts  the  word  "engineer,"  on  the  ground  that  no  one 
has  the  right  to  use  so  significantly  a  distinguishing 
title  without  possessing  the  absolutely  re((uisite  quali- 
fications. The  present  position  of  the  engineering  pro- 
fession in  this  respect  is  repugnant  to  all  sense  of  jus- 
tice, and  it  is  the  imperative  duty  of  the  members  of 
this  society  to  see  that  a  proper  remedy  is  applied." 

Mr.  Gamble  concluded  by  moving:  That  this  meet- 
ing being  in  hearty  sympathy  with  the  suggestion  that 
the  term  "civil  engineer"  be  given  a  legal  definition, 
expresses  a  wish  that  the  incoming  council  will  give 
the  matter  early  serious  consideration  to  the  end 
that  governments  will  be  induced  in  justice  to  the  pro- 
fession of  civil  engineering  to  accept  the  definition  pro- 
])osed  and  amend  such  public  acts  as  may  be  neces- 
sary to  give  legal   eft'ect   to  such   definition." 

Mr.  E.  \V.  Oliver,  in  seconding  the  motion,  re- 
marked that  the  profession  was  brought  into  disrepute 
by  so-called  engineers.  The  engineering  profession 
hiul  not  made  such  progress  as  some  of  the  meicantile 
l)ranches.  lie  recalled  a  recent  instance  in  Toronto, 
where  a  so-called  engineer  who  had  no  training  mas- 
(|ueraded  before  the  jjublic  and  who  was  now  on  a  long 
vacation.  This  man  had  been  called  into  advise  on 
imblic  work  and  had  adopted  the  plans  of  an  engineer. 
Some  action  to  prevent  such  abides  should  be  taken, 
in  order  to  protect  the  public. 

Mr.  S.  l^  Brown  asked  whether  having  regard  to 
the  mention  of  engineers  in  public  documents  the  reso- 
lution wo\i1d  not  be  embarrasing  if  it  should  be  retro- 
active. 

The  President  said  that  so  far  as  he  was  aware  the 


expression  "engineer"  was  only  used  in  provincial  acts 
referring  to  drainage,  ditches,  etc. 

Mr.  W.  F.  Tye  was  against  any  legislation  on  this 
subject  if  it  was  in  the  nature  of  trades  unionism. 

Mr.  H.  Holgate  stated  that  this  subject  was  fully 
discussed  some  years  ago  and  dropped.  The  American 
Society  of  luigineers  had  no  definition  of  an  engineer. 

The  resolution  was  agreed  to  with  a  few  dissen- 
tients. 

The  President  announced  that  the  following  were 
elected  as  nominating  committee:  District  No.  1,  C. 
N.  Monsarrat;  No.  2,  W.  A.  Hendry;  No.  3,  S.  A. 
Oliver;  No.  4,  L.  W.  Gill;  No.  5,  E.  W.  Oliver;  No.  6, 
H.  W.  Ruttan;  No.  7.  R.  W.  Mclntyre. 

The  election  of  officers  resulted  as  follows : — Presi- 
dent, F.  C.  Gamble ;  vice-president  for  three  years,  A. 
.St.  Laurent ;  vice-president  for  one  year,  E.  E.  Bry- 
done-Jack;  Council,  District  No.  1,  S.  P.  Brown;  No. 
2,  C.  B.  Brown  ;  No.  3,  T.  A.  J.  Forrester ;  No.  4,  A.  A. 
Dion;  No.  5,  j.  L.  Wcller;  No.  6,  W.  G.  Chase;  No.  7, 
W.  J.  Kerr. 

^Ir.  Gamble  then  took  the  chair,  and  briefly  thank- 
ed the  members  for  his  election.  He  also  on  behalf 
of  the  Vancouver  and  Victoria  branches  e.xtended  an 
invitation  to  members  to  visit  Victoria  in  June  on  the 
occasion  of  a  summer  convention  to  be  held  there. 

On  the  suggestion  of  Mr.  Holgate,  the  Councif 
asked  to  consider  placing  in  the  society's  headquarters 
a  permanent  memorial  of  late  Mr.  T.  C.  Keefer,  the 
first  president,  and  also  to  arrange  for  writing  a  me- 
moir of  his  life. 

It  was  also  decided  to  send  a  letter  of  greeting  to 
each  member  of  the  society  with  the  Overseas  Con- 
tingent. 

Votes  of  thanks  to  the  President,  Council,  recep- 
tion committee  and  others  concluded  the  convention. 

The  Annual  Banquet 

The  29th  annual  banquet  of  the  Society  was  held 
on  the  evening  of  January  28th,  when  an  eloquent  ad- 
dress was  delivered  by  the  Hon.  Sir  George  Foster, 
Minister  of  Trade  and  Commerce.  Another  disting- 
uished speaker  was  the  Hon.  W.  S.  Fielding,  cx-Min- 
ister  of  Finance.  The  chairman  of  the  evening  was 
the  retiring  president,  Mr.  M.  J.  Butler,  C.^LG.  At 
the  head  table  in  addition  to  those  already  mentioned 
there  were  Messrs.  E.  Marceau,  John  Kennedy,  F.  C. 
tiamble  (the  new  president),  Phelps  Johnson,  G.  A. 
Mountain,  W.  B.  McNab  and  Col.  Anderson.  Some 
points  from  the  address  of  Sir  George  Foster  will  be 
published  in  our  next  issue. 


Report  of  the  Committee  on  General  Clauses 
for  Specifications 

Memt>€rs  of  the  Committee:    E.  G.  M.  C«pe.   R.  de  L. 

French.  W.  Chipman.    J.  G.  G.  Kerry   and 

H.   Holgate,  Chairman 

1.\  compliance  with  instructions  given  by  the  annual 
meeting  of  January  last,  the  Committee  appoint- 
ed to  report  on  General  Clauses  for  Specifications 
has  met  several  times,  and  a  giK>d  deal  of  cor- 
respondence has  passed  between  the  members  of  the 
C"i>mniittee.  We  beg  to  submit  our  rei>t)rt  which  will 
no  doubt  come  up  for  discussion  at  the  next  annual 
meeting. 

We  have  compiled  the  accompanying  form  of  gen- 
eral clauses  from  various  sources,  and  have  revised, 
altered  and  added  to  them  as  we  tluuight  necessary. 
We  have  arranged  them  in  a  manner  which,  we  hope. 


112 


rHE     CONTRACT     RECORD 

10.  Definition     of 


will  be  satisfactory,  and  have  endeavored  to  cover  the 
necessities  of  various  classes  of  work. 

Bv  the  use  of  this  or  a  similar  form  of  general  con- 
ditions, the  form  of  contract  and  of  the  specihcation 
can  be  very  much  abbreviated,  as  many  of  these  clauses 
would  of  necessity  be  incorporated  in  either  the  con- 
tract or  specification,  and  by  its  use  the  standardiza- 
tion of  forms  of  contract  would  be  advanced. 

Though  perhaps  somewhat  beyond  the  question 
that  we  have  been  asked  to  report  on,  we  would  re- 
commend that  all  contracts  should  embrace  in  one 
document:— 1st.,  the  agreement  or  contract  itself ;  ind., 
the  tender  or  a  certified  copy  of  it;  3rd.,  the  specifica- 
tion- 4th.,  the  general  clau.ses;  5th.,  the  signed  draw- 
ings'as  tendered  on;  6th.,  any  modified  drawings 
agreed  to  prior  to  signing  of  contract. 

Preferably  these  should  be  printed  documents. 

In  case  of  the  adoption  of  a  form  of  General  Con- 
ditions we  would  suggest  that  the  Society  have  it  print- 
ed and  sold  to  the  membership  at  a  moderate  charge. 

GENERAL  CLAUSES 

Definition  of  Terms 

1.  Grammatical  variations  in  number  and  gender  of  terms 
used.— Wherever  applicable,  a  reference  to  any  person  ur 
thing  in  the  masculine  gender  or  singular  number  shall  be 
interpreted  as  if  it  were  in  the  feminine  or  neuter  gender  or 
in  the  plural  number,  as  the  case  may  be,  or  vice  versa. 

2.  Definition  of  "Contract."— The  "Contract"  shall  mean 
the  mutual  understanding  and  agreement  between  the  Pur- 
chaser and  the  Contractor,  as  expressed  by  the  Contract  and 
the  signed  plans  and  documents  forming  part  of  it.  It  is 
understood  that  at  the  date  of  signing  the  Contract  all  un- 
derstandings apart  from  those  actually  expressed  in  writing 
in  the  Contract  are  of  no  effect.  The  Contract  shall  be 
understood  to  embody  the  full  and  complete  understanding. 

3.  Definition  of  "Purchaser."- The  "Purchaser"  shall 
mean  the  person  who  agrees  to  pay  for  the  work,  and  shall 
include  his  heirs,  administrators,  executors  and  assigns. 

4.  Definition  of  "Contractor." — The  "Contractor"  shall 
mean  the  person  who  agrees  to  do  his  work,  and  shall  m- 
clude  his  heirs,  administrators,  executors  and  assigns. 

5.  Definition  of  "Person."— "Person"  shall,  wherever  it 
can  apply  mean  and  include  individual,  firm,  syndicate  and 
body  corporate  or  politic. 

6.  Definition  of  "Work." — "Work"  shall  mean  the  whole 
or  any  part  of  the  work  to  be  done  under  the  contract, 
whether  completed  or  uncompleted,  and  whether  as  originally 
set  forth  or  as  varied  by  the  Engineer,  and  any  or  all  of  the 
labor,  materials,  apparatus  and  equipment  to  be  used  or  sup- 
plied by  the  Contractor. 

7.  Definition  of  "Plant." — "Plant"  shall  mean  all  tools, 
instruments,  animals,  vehicles,  tackle,  engines,  boilers,  ma- 
chinery, power,  temporary  structures,  sheds,  lumber,  shoring, 
centering,  forms,  derricks  and  any  or  all  appliances  which 
shall  be  constructed  upon  or  brought  to  the  site  for  use  on 
the  work. 

8.  Definition  of  "Site." — "The  Site"  shall  mean  the  place 
where  the  work  is  to  be  performed  or  such  place  as  is  par- 
ticularly named  or  described  in  the  contract,  including  the 
approaches  thereto. 

9.  Definition  of  "Approved." — "Approved,"  when  used 
in  connection  with  or  referring  to  any  dr?wings,  materials, 
equipments,  apparatus,  method  or  other  thing  in  connection 
with  the  contract,  shall  mean  that  the  thing  referred  to  shall 
receive  the  approval  in  writing  of  the  Engineer  before  being 
ordered  done,  provided,  used  or  constructed,  as  the  case  may 
be. 
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"Engineer." — "The 
mean  of  the  City  of 

in  the  Province  of  or  such  person  as  may 

be  appointed  by  him  for  any  particular  purpose  m  connection 
with  the  contract 

DUTIES  OF  ENGINEER 

11.  Engineer  to  have  entire  control  of  work. — The  Engi- 
neer shall  have  the  general  direction  and  entire  control  of 
this  contract,  and  of  all  the  work  in  connection  therewith, 
and  the  same  shall  be  carried  on  and  completed  to  his  thor- 
ough satisfaction. 

12.  Engineer  may  order  removal  of  work,  plant  or  em- 
ployees of  Contractor.— The  Engineer  may  order  and  enforce 
the  dismissal  and  removal  of  any  person  in  the  Contractor's 
employ  in  connection  with  this  contract,  because  of  insub- 
ordination or  other  misconduct,  negligence  or  incapacity,  and 
may  also  order  and  enforce  the  removal  of  any  work  or  plant 
which  to  him  appears  defective  or  unsuitable,  and  the  Con- 
tractor shall  obey  such  order,  and  substitute  approved  work 
or  plant. 

13.  Variations  in  work  to  be  ordered  in  vrriting  by  En- 
gineer.— .Mlerations  of  the  work,  so  as  to  increase,  decrease, 
amend,  curtail,  or  vary  it,  shall  be  made  only  on  written 
order  of  the  Engineer. 

14.  Extensions  of  time  of  completion. — The  Engineer 
may  in  writing  advance  the  date  of  the  completion  of  the 
work  for  reasons  that  appear  to  him  sufficient. 

15.  Engineer's  decision  to  be  in  writing. — The  Engineer 
shall,  if  the  Purchaser  or  the  Contractor  so  request,  give  in 
writing  his  decision  on  all  matters  which  may  be  submitted 
to  him  for  decision. 

16.  Engineer's  decisions  to  be  final. — Subject  only  to  the 
right  of  arbitration  reserved  in  Clause  53  herein,  the  -Engi- 
neer's decisions  shall  be  final  and  binding  on  the  Purchaser 
and  the  Contractor. 

17.  Engineer's  certificates  required  for  payments. — No 
payments  by  the  Purchaser  to  the  Contractor,  or  vice  versa, 
shall  be  made  unless  the  certificate  of  the  Engineer  shall 
have  been  previously  given. 

CERTIFICATES  AND  PAYMENT 

18.  Progress  certificates. — Progress  certificates  shall  be 
issued  by  the  Engineer  from  time  to  time  during  the  con- 
tinuance of  the  work. 

Progress  certificates  or  payments  thereon  shall  not  re- 
lieve the  Contractor  of  any  of  his  obligations  under  the  con- 
tract. 

Progress  certificates  or  payments  thei"eon  shall  not  pre- 
judice the  rights  of  the  Purchaser  against  the  Contractor, 
or  vice  versa. 

Progress  certificates  or  payments  thereon  shall  not  be 
construed  as  final  acceptance  of  the  work. 

Progress  certificates  shall  be  deemed  as  approximate 
only,  and  no  certificate  but  the  final  one  shall  be  considered 
as  accurate  or  binding. 

19.  Contractor  may  stop  work  if  Purchaser  does  not  pay 
certified  amount. — Should  the  Purchaser  not  pay  the  Con- 
tractor the  amount  set  forth  in  any  of  the  Engineer's  certi- 
ficates, the  Contractor  may,  after  giving  the  Purchaser  two 
weeks'  notice  of  his  intention  to  do  so,  stop  the  work.  Such 
stoppage,  however,  shall  not  invalidate  the  contract. 

20.  Engineer  may  amend  previous  certificates,  and  for 
cause  change  contract  price. — Should  the  Engineer  consider 
it  necessary,  he  may  by  any  certificate,  correct  or  modify  any 
certificate  previously  issued  by  him.  He  may  also  change 
the  contract  price  by  such  an  amount  as  in  his  opinion  is  fair 
to  both  Purchaser  and  Contractor  to  cover  increases,  de- 
creases, amendments,   omissions  and  variations   in   or  to  the 


THE    CONTRACT     RRCORD 


work,  and  .sul)jfct  to  the  comrac^ujr  damages,  losses  and 
injuries  suffered  by   I'urchaser  or  Contractor. 

81.  Contractor  to  pay  Purchaser  amounts  due. — ;\ny  ex- 
penses, costs  and  dainaKes  which  are  chargeable  to  the  Con- 
tractor and  which  the  I'urchaser  may  have  paid,  or  be  liable 
lo  pay,  or  which  may  have  become  forfeited  to  him,  shall  be 
paid  to  the  Purchaser  by  the  Contractor  on  the  Engineer's 
certificate,  or  shall  be  deducted  by  a  certificate  of  the  Engi- 
neer from  amounts  due  or  to  become  due  to  the  Contractor. 

22.  Final  certificate  of  Engineer. — After  satisfactory  tests 
of  tlie  work  as  a  whole,  and  after  the  completion  of  the  speci- 
fied term,  if  any,  of  operation  of  the  work  after  its  comple- 
tion, and  when  the  Engineer  is  of  the  opinion  that  the  work 
lias  been  completed  in  a  satisfactory  manner,  and  that  all 
claims,  liens,  and  so  forth,  have  been  satisfactorily  disposed 
of,  he  shall  issue  to  the  I'urchaser  and  to  the  Contractor  his 
final  certificate,  setting  forth  his  acceptance  of  the  work  and 
the  amount  remaining  to  be  paid  to  the  Contractor,  and 
thereupon  the  contract  shall  be  considered  as  having  been 
completed  and  the  work  accepted  by  the  Purchaser.  Nothing 
contained  in  the  final  certificate,  however,  shall  be  construed 
as  relieving  the  Contractor  of  his  guarantees  as  set  forth 
herein  against  defects  in  the  work,  and  his  obligations  cover- 
ing infringements  of  protected  rights,  and  claims  and  dam- 
ages ^ 

PLANS  AND  DRAWINGS 

23.  Furnished  drawings. — Before  any  work  is  done,  the 
Contractor  shall,  il   re(iuire(l,  furnish  the  Engineer  with 

full  sets  of  his  working  drawings  and  specifications  for  the 
proposed  works,  and  thereafter  with  all  detail  drawings  and 
specifications  issued  from  time  to  time  by  him  as  the  work 
proceeds,  further  setting  forth  or  explaining  the  details  there- 
of. 

24.  Further  details. — The  lingineer  may  iroiu  time  to 
time,  as  the  work  proceeds,  issue  such  detail  drawings  or 
specifications  as  are  necessary  further  setting  forth  or  ex- 
plaining the  contract,  and  these  shall  be  considered  by  the 
Contractor  in  the  same  manner  as  the  drawings  and  specifi- 
cations of  the  contract. 

25.  Further  drawings. — Should  the  Purchaser,  after  the 
work  is  completed,  retiuire  drawings  and  specifications  of  the 
work  as  built,  or  any  part  thereof,  the  Contractor  shall  fur- 
nish these  to  the  luiniber  required  at  tlie  actual  cost  of  pro- 
duction. 

26.  Approval  of  drawings. — .Ml  drawings  and  specifica- 
tions, whether  contract  or  detail,  issued  by  the  Contractor, 
must,  before  work  is  commenced,  be  signed  by  him,  ".Ap- 
proved for  Construction,"  and  forwarded  to  the  Engineer  for 
his  approval,  upon  which  "Approved"  being  written  thereon 
1>y  the  Engineer,  these  shall  be  deemed  to  be  contract  papers 
and  shall  not  be  departed  from  without  the  written  authority 
of  tlie   luigiiioer. 

27.  Meaning  of  approval. — .Xpproval  of  Contractor's 
drawings  or  specifications  by  the  Engineer  shall  not  relieve 
the  Contractor  from  mistakes  therein  nor  from  his  responsi- 
liility  under  the  Contract,  for  the  construction  or  perform- 
ance of  the  work,  nor  for  any  costs,  damages  or  expenses 
which  may  be  sustained  or  incurred  by  either  party  by  reason 
of  such  mistake. 

28.  Promptness  in  providing  templets,  etc. — .Ml  draw- 
ings, specifications  and  templets,  and  especially  those  neces- 
sary to  permit  the  completion  of  the  buihiings  and  struc- 
tures for  the  Contractor's  work  or  to  allow  of  other  contracts 
being  let,  must  be  furnished  with  the  greatest  promptness 
by  the  Contractor,  to  the  end  that  the  Purchaser's  work  as 
a  wliole  may  be  carried  on  in  the  most  rapid  and  continuous 
way. 

29.  Relation  of  drawings  to  specifications. — Kegard  must 
be  had  to  the  drawings  as  well  as  ti>  specilioations.  Any- 
thing mentioned  in   the  specifications  and  not   shown  on   the 


drawings,  as  well  as  anything  ■e^ouT  in  the  drawmgs  and 
not  mentioned  in  the  specifications,  must  neverthc1e»«  be 
performed  in  the  spirit  as  well  as  the  letter,  and  to  the  true 
intent  and  meaning  thereof.  Wherever  any  contradiction  oc- 
curs between  the  specifications  or  drawings  of  the  Engineer 
and  those  of  the  Contractor,  the  specifications  and  drawing* 
of  the  Engineer  shall  prevail. 

CLAIMS  FOR  EXTRA  WORK— CARRYING  ON  WORK 

30.  Claims  for  extras  not  allowed  unless  ordered  and 
certified  by  Engineer. — .\o  claims  for  extra  work  shall  be  con- 
sidered or  allowed  unless  the  written  consent  of  the  Engi- 
neer, setting  forth  such  work  and  the  payment  to  be  made 
therefor,  shall  have   been   given   before  its  commencement. 

31.  Engineer's  permission  required  before  shipping  any- 
thing to  site. —  Permission  in  writing,  stating  that  the  Pur- 
chaser is  ready  to  take  delivery,  shall  be  obtained  by  the 
Contractor  from  the  Engineer  before  the  forwarding  of  any- 
thing to  the  site. 

32.  Contractor  to  co-operate  with  others  to  expedite  all 
work. — The  Contractor  shall  sti  perform  and  arrange  his 
work  and  store  and  use  his  plant,  together  or  alternately, 
with  other  Contractors  and  the  Purchaser,  that  the  work  of 
the-  Purchaser  as  a  whole  will  be  expedited  and  economically 
performed  to  the  best  advantage. 

33.  Necessary  structures  to  be  ready  for  Contractor. — 
.\ny  building,  foundation  or  structure  which  may  be  neces- 
sary for  the  proper  performance  of  the  Contractor's  work 
or  plant,  and  which  is  to  be  prepared  by  another  person  not 
the  Contractor,  shall  be  in  a  condition  suitable  for  the  re- 
ception and  installation  of  the  work  or  plant  o(  the  Contractor 
before  he  shall  be  called  upon  to  do  work  in  connection  there 
with. 

34.  Contractor  not  to  sub-let  work. — Unless  with  the  ap- 
proval of  the  Engineer,  the  Contractor  shall  not  sub-let  or 
assign  the  contract  or  any  of  the  work  other  than  raw  ma- 
terials, minor  details  or  parts,  the  makers  of  which  are  set 
forth  in  the  contract. 

35.  Contractor  to  employ  Superintendent. — ThroughoMt 
the  performance  of  the  work  the  Contractor  shall  employ  at 
least  one  competent  superintendent,  who  shall  remain  con- 
stantly on  the  site  during  working  hours  to  superintend  the 
work,  and  who  shall  be  the  Contractor's  representative  to 
receive  and  carry  out  orders  and  instructions  from  the  Engi- 
neer. 

36.  Purchaser  may  use  work  in  progress.-— .Ml  work  in 
progress  shall  be  available  for  the  use  and  subject  to  th» 
control  of  the  Purchaser  for  its  intended  purpose,  provided 
such  control  or  use  does  not  interfere  with  nor  delay  the 
work  of  the  Contractor. 

37.  Contractor  to  conform  to  regulations  of  authorities. — 
Throughout  everything  pertaining  to  or  in  connection  with 
the  performance  of  this  contract,  the  Contractor  shall  ira- 
me<liately  and  effectually  conform  to  all  the  requirements  of 
any  authority  and  government,  whether  local,  municipal,  pro- 
vincial or  federal,  in  whose  district  the  work  may  be  per- 
formed, and  he  shall  promptly  take  all  the  necessary  ^• 
provide  for  the  due  safety  and  convenience  of  the  p.: 

38.  Contractor  to  clean  up  site  and  work. — Before  re- 
ceiving the  final  certificate  of  the  I-"ngineer.  and  after  the 
completion  of  the  work,  the  Contractor  shall  thoroughly 
clean  up  from  the  work  and  the  site  all  rubbish  and  dirt  which 
may  have  accumulated  during  the  perfonnance  of  the  worV 
He  shall  also  remove  from  the  site  all  of  hi-;  -'     - 

leave  both  site  and  work  in  a  neat  and  ordi 

39.  Completion  required  by  specified  da;  .xc- 
tor  understands  and  agrees  that  time  •-  .,n<( 
essential  part  of  this  contract.  an<!  .  |o  the  Pur- 
chaser without  controversy  as  liij  _  jgej  the  sum 
set  forth  in  the  form  of  agreement,  should  the  Contractor 
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fail  to  complete  the  work  and  have  the  same  ready  for  bene- 
ficial use  by  the  Purchaser  on  or  before  the  date  set  forth  in 
the  form  of  agreement  or  such  other  date  as  may  be  set  m 
writing  by  the  Engineer. 

CONTRACTOR'S   RESPONSIBILITY 

40.  Contractor  to  take  precautions  to  prevent  accident 
and  to  be  responsible  therefor.— The  Contractor  shall 
throughout  the  contract  take  every  precaution  to  prevent 
accident  or  injury  to  or  by  his  work  or  plant.  He  shall  be 
responsible  and  liable  for  all  damages,  losses,  accidents  and 
injuries  which  may  be  caused  whatever,  to  or  by  his  work  or 
plant  or  employees  from  any  cause  whatever,  other  than  the 
act  of  neglect  of  the  Purchaser. 

41.  Contractor  responsible  after  completion  of  work  for 
defects  therein. — The  Contractor  shall  be  responsible  fur  all 
defects  which  may  develop  in  the  work  under  normal  use 
during  a  period  of  months  after  the  date  of  the 
Engineer's  final  certificate.  He  shall  immediately  remedy 
such  defects  free  of  charge  when  the  Engineer  shall  have 
given  him  notice  to  do  so.  He  shall  also  be  liable  for  all 
damages  caused  by  such  defects. 

42.  Contractor  to  defend  all  actions  in  connection  with 
the  work. — The  Contractor  shall  indemnify  and  protect  the 
Purchaser  against  any  or  all  actions,  claims,  suits,  demands, 
injunctions,  costsj  expenses  and  damages  at  any  time  in  con- 
nection with  or  arising  out  of  the  work  and  the  contract. 
Sliould  any  such  be  made  or  brought  against  the  Purchaser 
in  connection  therewith  the  Contractor  shall  at  once  be  noti- 
fied thereof,  and  he  shall  immediately  proceed,  at  his  own 
sole  expense,  to  conduct  all  negotiations  for  the  settlement 
thereof  of  or  any  litigation  arising  therefrom.  The  Purchaser 
shall,  if  deemed  necessary  by  the  Engineer,  give  the  Con- 
tractor all  necessary  assistance  at  the  expense  of  the  Con- 
tractor. 

43.  Contractor  may  for  good  cause  have  time  of  com- 
pletion extended  but  may  not  claim  damages  for  delay. — In 
case  of  delay  in  completing  the  work,  due  to  extreme  and 
extraordinary  inclemency  of  the  weather,  strikes,  lockouts, 
"force  majeure,"  the  act  of  God,  mobs,  the  King's  enemies, 
or  the  action  or  neglect  of  any  other  Contractor  or  the  Pur- 
chaser, the  Engineer  may  at  his  discretion  allow  a  reason- 
able extension  of  time  to  the  Contractor  for  the  completion 
of  the  work.  Such  extension  shall  only  be  granted  provided 
the  Contractor  shall  have  given  to  the  Engineer,  previous 
to  the  agreed-  completion  date,  written  notice  setting  forth 
delay  and  his  claim  thereon.  The  Contractor  shall  not  claim 
nor  be  entitled  to  any  damages  or  reimbursements  whatever 
for  delays  from  any  cause  during  the  performance  of  the 
work. 

44.  Engineer  to  have  right  to  test  and  inspect  work  at 
Contractor's  expense. — The  Engineer  may  at  any  time  test  and 
inspect  on  tlie  site,  at  the  premises  or  factory  of  the  Con- 
tractor or  elsewhere,  as  may  seem  to  him  to  be  best,  the 
work  and  plant  of  the  Contractor.  P"or  such  tests  and  in- 
spections the  Contractor  shall,  unless  otherwise  definitelj' 
specified,  provide  free  of  charge  all  such  instruments,  ap- 
paratus, materials,  supplies,  labor  and  facilities  as  the  Engi- 
neer may  desire  to  enable  him  to  make  such  tests  and  in- 
spections. 

45.  Defective  work  to  be  rejected. — Should  any  such 
1       •i  av.d  inspections  show,  in  the  opinion  of  the   Engineer, 

■iign,   material    or   workmanship   of    the   work   or 
pi.'  r;  'ct,  unsound,  defective  or  unsuited  to  the  re 

quircm  'ic    Purchaser   in    accordance    with    the    con- 

tract, si:c!i  .v.,rk  r>r  plant  may  at  once  be  rejected  by  the 
Engineer,  in  v.)iich  event  the  Purchaser  may  do  one  of  the 
three  following  tiiin,'=i: — 

(a)  He  may  pern  it  the  Contractor  to  replace  such  work 
or  plant  with  new.      S  ich   new  work  or  plant   shall  conform 


to  the  contract  in  every  respect,  and   shall   be   performed   or 
supplied  immediately  by  the  Contractor 

(b)  He  may  himself  replace  such  work  or  plant  with 
new  by  any  means  he  may  desire  and  to  his  satisfaction. 
The  cost  of  such  replacement  shall  be  ascertained  and  de- 
ducted from  any  balance  due  the  Contractor,  who  shall  re- 
imburse the  Purchaser  to  the  amount  of  such  excess,  as 
shown  by  a  certificate  of  the  Engineer. 

(c)  He  may  remove  such  work  and  recover  any  amounts 
paid  on  account  for  it,  together  with  the  costs  of  such  re- 
moval. 

46.  Purchaser  may  use  defective  work  until  replaced. — 
Should  the  Purchaser  require  to  make  use  of  defective  work 
until  it  be  replaced  by  new,  he  may  do  so  at  the  Contractor's 
risk  and  expense. 

47.  Contractor  to  pay  for  additional  tests. — Should  the 
work  fail  to  pass  the  first  test  or  inspection,  the  Contractor 
shall  pay  all  fees  and  expenses  of  the  Engineer  in  connec- 
tion with  making  any  additional  tests  and  inspections  of  the 
same  work.  He  shall  also  be  liable  for  all  losses  and  ex- 
penditures of  the  Purchaser  by  reason  of  such  failure. 

CONTRACTOR   IN   DEFAULT 

48.  Default  of  Contractor. — The  Contractor  shall  be  in 
default  if,  in  the  Engineer's  opinion,  he  fail  to  show  good 
faith'  or  due  diligence  in  carrying  out  the  contract  or  any 
of  its  provisions,  if  he  go  into  liquidation,  if  he  become 
bankrupt  or  insolvent,  if  he  commit  any  act  of  bankruptcy, 
if  he  compound  or  offer  to  do  so  with  his  creditors,  if  he 
have  a  receivership  order  made  out  against  him,  if  he  permit 
any  execution  to  be  levied  against  his  property,  if  he  carry 
on  business  under  a  receiver  or  inspector  for  the  benefit  of 
his  creditors,  or  if  he  assign  or  sub-let  his  contract  without 
the  Engineer's  written  consent. 

49.  Remedies  for  default. — Should  the  Engineer  state  in 
writing  to  the  Purchaser  that  the  Contractor  is  in  default 
the  Purchaser  may  do  one  of  the  three  following  things: — 

(a)  He  may  suspend  action  on  the  default  and  permit 
tlie  Contractor  to  proceed  with  the  work  under  the  con- 
tract. 

(b)  He  may  at  any  time  take  possession  of  the  Con- 
tractor's work  and  plant  and  proceed  with  the  work  in  any 
way  he  may  desire,  in  which  event  the  cost  of  such  work 
shall  be  ascertained  and  deducted  from  any  balance  due  the 
Contractor  before  further  payments  are  made  by  the  Pur- 
chaser to  him.  Should  the  cost  of  such  work  exceed  the 
balance  due  the  Contractor,  he  shall  reimburse  the  Purchaser 
to  the  amount  of  such  excess,  as  shown  by  a  certificate  of 
the  Engineer. 

(c)  He  may  cancel  the  contract,  in  which  event  the 
amount  to  be  paid  by  the  Purchaser  to  the  Contractor,  or 
vice  versa,  shall  be  set  forth  in  the  final  certificate  of"  the 
Engineer  to  be  thereupon  issued. 

50.  Contractor's  plant  may  be  used  or  sold  by  Purchaser 
in  case  of  default. — The  plant  of  the  Contractor  shall  be 
considered  as  being  the  property  of  the  Purchaser  through- 
out the  contract,  and  in  case  of  the  Contractor's  default  may 
be  used  by  the  Purchaser  to  perform  the  work  or  be  sold  by 
him  to  cover  his  losses,  damages,  expenses,  costs,  and  in- 
juries. No  plant  shall  be  removed  from  the  site  without  the 
written  consent  of  the  Engineer. 

MISCELLANEOUS 

51.  Patent  rights. — The  Contractor  shall  be  responsible 
for  all  payments  and  royalties  of  whatever  nature  in  con- 
nection with  any  patent,  trade  mark,  copyright,  registered 
name,  or  other  right  protected  by  any  authority  in  respect 
of  any  work,  plant,  system,  method,  arangenient  or  other 
thing  whatsoever  in  connection  with  or  arising  out  of  the 
contract  and  the  necessary  allowance  for  all  such  work  shall 
be  included  as  part  of  the   contract  price.     The   Contractor 
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hall  make  all  payments  in  this  connection  to  such  persons 
whom  they  may  be  or  become  due  and  payable  in  such 
Tiianiicr  and  at  such  times  as  may  be  necessary.  He  shall 
also  protect,  reimburse,  indemnify  and  save  harmless  the 
Turchascr  from  or  against  any  claim,  demand,  action,  in- 
junction, suit,  costs,  damages  and  expenses  at  any  time  in 
(onncction  with,  arising  from,  or  incurred  in  any  infringe- 
ment or  alleged  infringement  of  such  right. 

52.  Notices. — Any    notices    intended    for    the    Purchaser. 
■ball  l)f  sufficiently  authenticated  if  signed  by  the   Engineer 

•  'V  l)y  the  Contractor. 

Any  notice  intended  for  the  Contractor  shall  be  suffi- 
ciently authenticated  if  signed  by  the  Kngineer  or  by  the 
Purchaser. 

Any  notice  shall  be  onsidercd  as  having  been  duly  served 
(111  the  person  intended  if  delivered  to  him  in  person,  or  mail- 
<d  to  him  in  the  ordinary  way,  postage  prepaid,  and  ad- 
dressed to  his  place  of  business,  or  as  set  forth  in  the  form 
(if   cnntract. 

53.  Arbitration. — VVlicii  the  luial  acceptance  and  certi- 
licato  of  (he  Engineer  shall  have  been  given,  any  disputes  as 
111  claims  for  extras  or  deductions  made  by  the  Purchaser 
(ir  the  Contractor  shall  be  referred  in  writing  to  three  arbi- 
trators, who  shall  have  full  power  to  jointly  make  such  ex- 
aminations and  inquiries  as  they  may  deem  necessary  to 
1  liable  them  to  arrive  at  a  decision. 

One  arbitrator  shall  be  appointed  by  the  Purchaser,  an- 
other l)y  the  Contractor,  and  the  third  by  the  two  so  ap- 
pointed. The  arbitration  proceedings  shall  be  conducted 
with  all  possible  despatch. 

The  decision  and  award  of  such  arbitrators,  or  of  any 
two  of  them,  shall  be  final  and  l)inding  on  the  Purchaser  and 
llie  Contractor. 

The  matters  submitted  for  decision  of  the  arbitrators 
shall  be  in  writing,'  signed  and  sealed  by  Purchaser  and 
Contractor,  and  the  award  and  decision  of  the  arbitrators 
shall  be  in  writing  and  signed  and  sealed  by  them  or  any 
two  of  them. 

The  fees  of  the  arbitrators  and  the  other  costs  of  the 
arbitration  shall  be  paid  by  the  person  or  persons  against 
whom  such  fees  and  costs  are  adjudged  by  the  arbitrators  in 
lluir   award   and   decision. 

54. — The  signing  of  the  contract  shall  be  construed  as 
proof  that  the  Contractor  has  examined  the  site  of  the  work 
and  all  means  of  communication  therewith,  also  that  he  has 
e.\an)iiu-d  all  conditions  and  is  satisfied  with  them. 

Large  Expenditures  on  Quebec  Roads 

The  following  statement  shows  the  expenditure  of  the 
Queljcc  Government  and  municipalities  under  ilie  Cci.id 
Roads  Act,  to  31st  December  last: 

Payments  to  Municipalities  to  date .>t.,j..>i,n.is  .,., 

I'ayments  on  Government  roads  to  date 2,17U,"69.2H 


Total  payments  to  date $8,410,428.24 

New  Proceeds  of  loans 5,8.'>0,805 . 32 


Excess  of  payments  over  proceeds  of  loans   ...    $2,559,622.92 

.'\iiioiiiit   allocated   to   the   Municipalities   to  date  $7,505,451.9:1 
Amount   paid   on   same 6,2:10.658 , 96 


Balance  to  be  paid  as  work  progresses $l,;t64,792.9< 

The  Hon.  W.  G.  Mitchell,  Provincial  Treasurer,  in  his 
Budget  statement  said  the  municipalities  of  the  province  had 
taken  advantage  of  the  Good  Roads'  Act  to  such  an  extent 
tliat  it  would  be  necessary  during  the  present  session  to  intro- 
duce legislation  to  authorize  the  borrowing  of  additional 
monies  for  the  purpose  of  continuing  the  improvement  of 
roads  throughout  the   Province.     Since  the  beginning  of  the 


iise.ii  year  1909-10,  $iij,;.'j.>,,i,i  had  been  spent  on  miproving 
roads  throughout  the  province,  and  he  was  sure  that  the 
people  of  the  province  would  approve  of  the  Government 
being  so  authorized  to  borrow  such  further  sums  as  it 
might  be  deemed  advisable  and  necessary  for  the  purposes 
of  good  roads,  as  they  not  only  benefited  pcmilr  In  the  rural 
districts  but  also  those  living  in  the  cities. 

Following  the  Budget  speech,  it  is  annMimteu  that  the 
Government  wilt  ask  authority  to  obtain  an  additional  loan 
of  ten  million  dollars,  thus  following  up  the  vigorous  policy 
inaugurated  by  the  Ministers  two  years  ago.  The  money  to 
be  raised  will  be  applied  partly  to  loans  to  municipalities, 
who  will  be  charged  two  per  cent,  for  a  period  of  41  years, 
while  the  balance  will  be  spent  on  Government  roads,  which 
will  greatly  improve  the  means  of  communication  to  the 
United  States.  Under  the  original  act  the  interest  was  not 
to  exceed  4  per  cent,  on  the  loan,  half  of  which  was  payable 
by  the  municipalities;  it  is  probable  that  the  new  loan  wilt 
cost  more,  but  the  Government  will  bear  alt  interest  charges 
beyond  the  two  per  cent,  specilied,  in  addition  to  the  sinking 
fund  charges. 

The  Government  have  received  a  targe  number  of  ap- 
plications for  grants,  and  with  the  fresh  money  to  be  raised 
there  should  be  soon  a  much-needed  improvement  in  the  pro- 
vincial roads.  Last  year  196.68  mites  of  gravelled  roads  and 
.150  miles  of  macadamized  roads  were  made,  7,500  men  being 
employed  during  four  months  of  the  year. 


A  bulletin  received  from  the  Herbert  Morris  Crane  & 
Hoist  Company,  Limited,  Toronto,  describes  and  illustrates 
the  Morris  belt-driven  friction  hoists.  It  is  applied  easily, 
and  seldom  requires  special  construction  for  its  erection.  It 
can  be  driven  either  from  an  existing  line-shaft  or  by  means 
of  a  special  engine  or  motor.  Lifting  and  lowering  are  con- 
trotted  by  the  same  handle,  and  the  brake  is  automatic. 


It's  a  Long,  Long  Run  to  St.  Helena 

Billy  had  a  notion,  he  could  make  the   Nations 

dance; 
I-'irst   he'd   slaughter    Belgium,   then    he'd   tackle 

sunny  France; 
England  was  so  little,  and  her  army  was  so  small. 
He'd   simply  o'er  the   Channel  cross  and   watch 
the   Kingdom  fait. 

"It's  a  long  run  to  St.  Helena, 

It's  a  long  way  by  sea; 
It's  a  long  run  to  St.  Helena, 

Id  the  place  prepared  for  me. 
tiood-bye  scraps  of  paper.  Farewell  Europe  fair. 
It's  a  long,  long  run  to  St.  Helena, 

Hut  I'll  soon  be  there." 

Russia  may  be  mighty,  and  her  Cossacks  may  be 

fall; 
Billy  was  undaunted,  he  could  easily  lick  them  all 
Paris,  Calais,  Dover,  in  their  turn  would  bite  the 

ground. 
While  over  in  Old  England,  he  would  surely  then 

be  crowned. 

It  was  little  Belgium  put  the  kink  in  Billy's  pride; 
France  and  England  held  the  day,  while  Russia 

got  her  stride. 
Hilly  got  excited  when  he  couldn't  reach  the  sea: 
And  shouted.  "It's  the  world  that's  bad,  don't  Uy 

the  blame  on  me."  — M.  S.   I.ogan. 
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The    Thirteenth    Annual    Convention    of    the    Canadian 
National    Clay    Products    Association 


(Staff  Article) 


THE  1915  convention  of  the  Canadian  National 
Clay  Products  Association  was  held  last 
week  in  the  King  Edward  Hotel,  Toronto. 
The  deliberations  of  the  convention  were 
spread  over  three  days,  commencing  January  26  and 
concluding  on  the  evening  of  the  28th.  The  event, 
which  is  the  thirteenth  annual  convention  under  the 
auspices  of  the  Association,  was  in  many  respects  a 
record.    The  attendance  on  the  second  and  third  days 

was  about  200,  dele- 
gates being  present 
from  Montreal,  Hamil- 
ton, London,  Sher- 
b  r  o  o  k  e  ,  Brockville, 
S  t  e  e  1 1  o  n,  Arnprior, 
North  Bay,  Plymouth, 
Chatham,  etc.,  while 
many  affiliated  mem- 
bers from  the  United 
States  were  also  in  at- 
tendance. The  papers 
read  were  of  a  very 
high  order,  and  their  es- 
sentially practical  char- 
acter reflected  credit 
not  alone  upon  the  in- 
dividual contributors 
but  also  on  the  brick 
industry. 

Mr.  Charles  A.  Mil- 
lar, Toronto,  retiring 
President,  who  presid- 
ed throughout  the  con- 
vention, addressed  the 
members,  emphasizing 
the  fact  that,  notwith- 
standing interruption 
in  the  building  trades, 
occasioned  by  the  war, 
the  various  branches  of 
the  Clay  Products  As- 
sociation had  endeavor- 
ed to  keep  the  wheels 
of  commerce  turning. 

The  convention  was 
given  an  official  wel- 
come to  the  city  by  the 
Mayor,  Mr.  T.  L. 
Church,  who  discussed, 
m  a  brief  speech,  the  importance  of  the  Association 
in  its  relation  to  the  building  interests.  Mr.  Joseph 
E.  Russell,  M.P.P.,  replied  on  behalf  of  the  delegates, 
delegates. 

The  election  of  officers  for  the  ensuing  year  re- 
sulted as  follows:  President — Mr.  J.  E.  Erid,  Hamil- 
ton ;  Vice-Presidents— Mr.  A.  F.  Greaves-Walker,  To- 
ronto; Mr.  Thomas  Kennedy,  Swansea;  Mr.  William 
Burges-s,  Toronto.  Secretary-Treasurer— Mr.  Gordon 
Keith,  Toronto.  Councillors — Mr.  C.  B.  Lewis,  Mil- 
ton ;  Mr.  D.  A.  Lochrie,  Toronto ;  Mr.  W.  McC'redie, 
Lyons,  Ont. ;  Mr.  Angus  German,  Toronto;  and  Mr' 
John  S.  McCannell,  Milton. 

The  Secretary-Treasurer,  Mr.  Keith,  presented  the 


The  new  President  of  the  Canadian 
National  Clay  Products  Associ- 
ation-Mr. J.  E.   Frid, 
of  Hamilton. 


annual  rejjort,  which  disclosed  most  encouraging  de- 
tails regarding  the  financial  status  of  the  Association. 
This  concluded  the  session  and  those  attending  the 
convention,  with  their  lady  friends,  were  guests  of 
Mr.  Daniel  A.  Lochrie,  proprietor  of  the  Park  Theatre, 
who  provided  special  moving  pictures  descriptive  of 
the  various  phases  of  brick  construction. 

Wednesday's  Session 

At  the  morning  session  on  Wednesday,  Mr.  An- 
drew Kruson,  New  York  City  School  of  Ceramics  and 
Clay-working,  of  Alfred,  N.Y.,  read  a  most  instructive 
paper  on  "Cheap  Glazes  for  Use  on  Ontario  Clays  and 
Shales."  He  gave  the  results  of  analyses  of  tests  con- 
ducted with  various  enamels  and  supplied  interesting 
formulas  for  the  successful  treatment  of  enamels.  The 
paper  evoked  an  interesting  discussion,  in  which  Mr. 
Joseph  Keele,  Dominion  Geological  Survey,  took  part. 
The  chairman  described  the  contribution  as  one  of 
the  most  comprehensive  to  which  he  had  ever  listened 
at  any  convention.  Mr.  Kruson  had  given  them  the 
formulas  so  that  they  could  go  right  into  the  enamel- 
ling business  if  they  so  desired. 

TORONTO  TECHNICAL  SCHOOLS  AND  THE 
MANUFACTURE  OF  CLAY  PRODUCTS 
Dr.  A.  C.  McKay,  Principal  of  Toronto  Technical 
Schools,  contributed   an   interesting  address   on   "To- 
ronto  Technical    Schools   and   Their   Relation   to   the 
Manufacture  of  Clay  Products."    The  principal  theme 
of  his  address  was  the  new  Central  Technical  School 
for  Toronto,  now  almost  completed,  at  an  expenditure 
of  about  $2,000,000.     This  sum,  he  pointed  out,  was 
not  too  great  when  they  considered  the  industrial  inter- 
ests of  the  community.     They  had  often  been  told  in 
the  past  that  Canada  was  a  great  agricultural  coun- 
try.    That  was  true,  but  Canada  was  a  still  greater 
manufacturing  country  at  the  present  time.    The  Presi- 
dent of  the  Board  of  Trade  had  stated  in  public,  two 
years  ago,  that  the  volume  of  manufactured  products 
of  the  Dominion  exceeded  by  far  all  that  we  obtained 
from    the    forests,    the    mines    and    the    fields    of    this 
country.     And   yet,   until   now,   nothing   definite   had 
been   done   to   up-build   the   industrial   section   of   the 
community    in    an    educational    sense.      Toronto    was 
doing  practically  one-fifth  of  the  manufacturing  of  the 
Dominion  and  the  vast  majority  of  its  population  were 
engaged  in  industrial  pursuits.    The  output  of  Winni- 
peg was  also  very  large,  but  that  was  due  greatly  to 
the  manufacture  of  wheat.    On  the  other  hand,  Toron- 
to had  a  great  range  of  industrial  workers  and  they 
needed  industrial  education  of  a  special  kind.     Their 
aim  was  to  provide  facilities  for  industrial  education 
in  all  branch  Technical  Schools  in  Toronto, -in  addi- 
tion to  the  Central  School,  in  order  that  the  training 
of  the  boy  might  begin  at  the  age  of  thirteen  or  there- 
abouts, the  course  to  be  spread  over  four  years.     The 
first  two  years  would  embrace  a  general  educational 
course,  the  last  two  years  to  consist  of  work  in  the 
particular  trade  which  had  been  selected  for  the  boy. 
With   this  object  in   view,   they  hafl   provided   seven 
shops,  which  were  shops  in  the  true  sense  of  the  word, 
especially  with  reference  to  size.     These  shops  made 
provision  for  the  practice  of  brick-making,  carpenter 
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work,  electrical  work,  and  other  trades  associated  with 
the  buildiiif,'  industry.  The  prosperity  of  Toronto  de- 
pended u])on  its  industrial  work  and  not  upon  the 
success  of  its  brokers,  doctors  or  other  ])rofessi(jnal 
men.  Arranf,'emcnts  had  already  l)een  made  for  part- 
time  and  special  half-day  classes  to  be  given  two  days 
a  week,  to  meet  the  jieeds  of  the  industrial  worker. 
At  the  present  time  nearly  three  thousand  people  were 
in  attendance  at  the  evening  classes  of  the  Technical 
Schools  of  the  city  and  of  these,  five  hundred  wouUl 
be  those  who  were  engaged  in  the  building  construc- 
tion trades,  at  least  to  some  extent.  He  expressed  the 
hope  that  the  manufacturers  would  l)e  good  CTiough  to 
])ernn't  their  employees,  without  financial  loss,  to  avail 
themselves  of  this  special  instruction.  In  that  event 
he  believed  a  great  deal  could  be  done  for  the  clay- 
worker. 

Discussing  the  proposed  course  in  Ceramics,  Dr. 
McKay  said  he  bad  already  had  the  advice  and  ho])e<l 
to  have  the  assistance  of  the  Toronto  Clay  Products 
Association  in  the  establishing  of  a  course  in  Cer- 
amics in  the  revised  curriculum  of  the  Toronto  Tech- 
nical School.  He  hoped  also  t6  make  accommodation 
in  the  branch  schools  for  a  similrvr  course.  In  the 
new  Central  School  they  bad  a  brick  laboratory,  (>0 
ft.  long  by  2S  ft.  wide,  and  in  that  room  they  ])roposcd 
to  carry  on  the  manufacture  of  brick  and  to  have  in 
o])eration  the  machinery  as  required  in  the  brick  and 
tile  industries.  In  the  same  room  they  also  proposed 
to  give  instruction  in  brick-laying  and  tile-laying.  In 
another  part  of  the  building  they  had  a  comjilete  cer- 
amic laboratory,  which  was  being  donated  by  the 
Brick  and  Clay  Products  Association.  Dr.  McKay 
also  referred  to  the  tall  chimney,  with  sjiecial  flues, 
which  had  been  provided  in  connection  witli  the  plant 
for  the  burning  of  clay  products,  in  that  room  the\- 
projjosed  to  burn  brick  and  tile  and  also  manufacture 
terra  cotta.  Under  these  "  courses,  certain  results 
woidd  be  expected,  one  of  which  was  im]>rovement  in 
the  generiil  education  of  the  clay  i)r()ducts  worker. 
They  ])ro])osed  to  teach  brick-laying  as  an  art  and  if 
they  could  do  something  towards  im])roving  the  aj)- 
pearance  of  the  product,  that,  he  thought,  wtmld  be  of 
benefit  to  the  clay  products  industry.  Toronto  was  a 
l)eantiful  city,  of  which  they  were  all  ])roud.  It  was 
a  brick  city,  too,  and  its  beauty  as  such  was  due  to 
t4ie  ])ro(luct  that  bad  been  used  in  construction  work 
as  much  as  to  the  architectural  treatment  of  that  i>ro- 
duct.  Therefore  he  thought  that  their  school  could 
do  much  to  improve  the  architectural  possibilities  of 
the  product. 

Reviewing  the  possibilities  of  improving  the  quality 
of  brick.  Dr.  McKay  asked  was  it  necessary  that  the 
best  kind  of  ])aving  brick,  for  exami)le,  should  be  im- 
ported into  Canada?  Was  it  necessary  that  the  roof- 
ing tile  in  the  new  Government  House  should  have 
been  imported?  He  thought  there  was  rooting  tile 
manufactured  in  Canada  that  could  be  used  for  such 
jnirpose;  if  not,  it  was  up  to  the  manufacturer  to  see 
that  those  i>roducts  were  manufactured  within  the 
country.  If  it  was  necessary  to  do  so,  they  could  im- 
port tlic  raw  material,  but  the  finished  product  should 
be  manufactured  in  this  country.  Concluding  a  very 
interesting  address.  Dr.  McKay  said  the  beauty  of  To- 
ronto was  due  to  the  excellent  products  that  had  been 
produced  in  this  community.  Notwithstanding  this 
great  war,  many  of  them  were  optimistic  enougii  to 
believe  that  betore  very  long  the  po])ulation  of  To- 
ronto would  anproach  a  million  ;  therefore  a  great  deal 
of  building  would  have  to  be  done  and  much  re-build- 


ing carried  out  as  well,  and  if  they  were  going  to  main- 
tain their  j)lace  in  the  world,  it  was  up  tf)  the  Clay 
Products  Association  to  encourage  the  work  they  were 
undertaking  to  do  in  connection  with  Industrial  Edu- 
cation at  the  Toronto  Technical  Schools. 

An  interesting  discussion  followed  Dr.  McKay's 
address. 

"HOW  I  FOUND  TORONTO  BRICK" 

From  the  viewpoint  of  the  constructional  indus- 
tries, the  most  important  contribution  to  the  afternoon 
session  was  the  address  delivered  by  Mr.  W.  W. 
Pearse,  City  Architect  and  Superintendent  of  Build- 
ings for  the  City  of  Toronto,  his  subject  being,  "How 
I  Found  Toronto  Brick."  Mr.  Pearse,  who  is  a  civil 
engineer  of  note,  has  had  an  extensive  experience  as 
an  architect,  both  in  Canada  and  the  United  States, 
and  his  remarks  were  listened  to  with  the  closest  at- 
tention. At  the  outset,  Mr.  Pearse,  who  S|)oke  from 
the  engineering  viewpoint,  said  that  owing  to  the 
short  time  he  had  been  in  Toronto  and  the  limited  op- 
portunities he  had  had  to  study  Canadian  brick,  he 
did  not  care  to  say  anything  from  personal  data  or 


Kelirinil  President.  Mr.  Cha*.  A.  Miliar. 

personal  knowledge.  He  referred  to  the  various  build- 
ing by-laws  in  existence  in  the  United  States,  includ- 
ing New  York,  Boston,  Philadelphia  and  Rochester, 
stating  he  found  some  very  |>eculiar  differences  be- 
tween the  by-laws  of  Toronto  and  those  of  American 
cities.  In  these  United  States  cities  they  allowed  a  U«d 
of  eighteen  tons  to  the  square  foot  on  ordinary  brick 
work  laid  on  cement  mortar,  and  a  load  of  eight  tons 
to  the  square  f<x)t  on  brick  work  laid  on  lime  mortar. 
Referring  to  the  Toronto  co<le  of  by-laws  he  said  he 
found  that  for  ordinary  kiln-run  brick  the  allowance 
per  square  foot,  if  laid  on  cement  mortar,  was  six  tons, 
and  four  tons  per  square  foot  if  laid  on  lime  mortar. 
By  referring  again  to  the  by-law,  they  found  that  the 
law  allowed  a  pressure  of  eight  tons  to  the  square 
foot  on  hard  gravel  and  four  tons  t<i  the  square  foot 
on  sand  and  dry  clay :  thus  by  com|>aring  these  differ- 
ent pressures  they  discovered  some  startling  results. 
In  other  words,  they  found  that  Toronto  brick,  al- 
though supposed  to  be  good  clay  and  supposed  to  be 
burnt,  apparently  was  not  as  gixxl  as  the  earth  from 
which,  it  was  taken.  The  conclusion  to  be  drawn  from 
this  comparison   was  that  either  the  quality  of  the 
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brick  was  very  poor,  or  else  the  by-laws  required  re- 
vision. He  pointed  out,  however,  that  upon  a  personal 
inspection  of  one  of  the  brick  manufacturer's  plants  in 
Canada,  he  was  agreeably  surprised  to  find  such  a 
high-class  brick  being  manufactured,  and  the  revela- 
tion certainly  did  not  warrant  any  such  comparison 
with  our  United  States  competitors.  To  determine 
where  the  fault  lay,  he  suggested  that  the  brick  manu- 
facturers of  Canada  should  co-operate  and  submit 
samples  of  the  product  so  that  these  could  be  tested 
and  the  proper  bearing  load  determined.  An  important 
point  made  by  the  si)eaker  was  that  of  variation  in 
the  quality  of  brick.  For  example :  one  brick  manufac- 
turer would  probably  be  careless  and  produce  a  poor 
grade  of  brick.  Under  these  circumstances  it  did  not 
seem  fair  to  him  that  the  goo  dmanufacturer  should 
be  penalized — in  other  words,  be  lowered  by  the  by- 
law to  the  same  level  as  the  careless  manufacturer  who 
produced  the  poor  product.  It  was  the  fault  of  the 
building  code  that  good  brick  was  not  given  the  benefit 
of  good  brick.  He  favored  the  idea  of  having  some- 
thing in  the  nature  of  a  museum  for  the  purpose  of 
tabulating  the  different  grades  of  brick.  He  was  en- 
gaged at  the  present  time  in  revising  the  building  by- 
laws of  Toronto  and  before  this  work  was  completed, 
he  would  like  to  have  an  elaborate  test  made  of  the 
brick  used  in  construction  work  in  the  city.  To  this 
end  he  retpiested  the  hearty  co-operation  of  the  brick 
manufacturers  and  their  assistance  in  every  way.  He 
would  be  very  pleased  indeed  to  have  them  form  a 
committee,  or  something  of  that  nature,  to  see  that 
the  proper  test  of  the  product  was  carried  out.  The 
present  appeared  to  him  a  most  appropriate  time,  see- 
ing that  a  revision  of  the  building  by-laws  was  being 
made.  In  conclusion,  Mr.  Pearse  explained  that  he 
would  like  to  see  the  brick  manufacturers  get  justice, 
as  brick  is  a  very  iinportant  commodity  in  the  build- 
ing industry. 

The  cordial  thanks  of  the  convention  were  appro- 
priately conveyed  by  the  chairman  to  Mr.  Pearse  for 
his  instructive  address. 

Other  papers  read  during  the  session  were  "The 
Standardization  of  Clay  Products  from  an  Architect's 
Point  of  View,"  by  Mr.  Philip  W.  Greene,  B.A.Sc, 
A.  M.  Can.  Soc.  E.,  Architectural  Engineer  of  the 
Sun  Brick  Company.  The  paper  was  a  most  instruc- 
tive contribution  to  the  literature  of  the  convention 
and  will  be  published  in  an  early  issue  of  the  Contract 
Record. 

Another  paper,  which  was  described  as  the  most 
comprehensive  paper  on  that  subject  ever  read  before 
a  convention  of  the  Association,  was  contributed  by 
Mr.  A.  F.  Greaves-Walker,  the  subject  being  "Kiln 
Kinks." 

"Why  a  Sewer  Ought  to  be  Built  of  Clay  Pro- 
ducts," was  the  title  of  a  very  instructive  paper,  read 
by  Mr.  George  Frid,  of  the  George  Frid  Brick  Com- 
pany. 

Mr.  William  Burgess,  of  the  Don  Valley  Brick 
Works,  Toronto,  spoke  on  the  "Burning  of  Clay  Pro- 
ducts," his  paper,  which  bore  evidence  of  careful  pre- 
paration and  wide  practical  knowledge,  being  received 
very  appreciatively  by  those  present. 

In  the  evening  the  visitors  of  the  convention  were 
the  guests  of  the  Toronto  Entertainment  Committee 
in  a  theatre  party  at  Shea's  Theatre. 

THURSDAY 
The  convention  was  resumed  on  Thursday  morn- 
ing in  the  presence  of  a  large  audience.     The  papers 
read  and  discussed  were  "The  Making  and  Burning 


of  Clay  Drain  Tile,"  by  Mr.  W.  W.  Smith,  Clay  Pro- 
ducts Manufacturer,  Shallow  Lake,  Out. ;  "Concrete 
Suggestions  for  Promoting  the  Use  of  Clay  Products," 
by  Mr.  J.  P.  Armer,  Manager  of  the  Canadian  Clay- 
worker;  "Under-drainage,"  by  Mr.  George  E.  Fisher, 
Ceramic  Engineer,  Dominion  Sewer  Pipe  Company, 
Aldershot ;  "Plant  and  Products  of  Government  Brick 
and  Tile  Plant  at  Mimico,  Out."  by  Mr.  Gordon  Keith ; 
"Possibility  of  Manufacturing  High-Grade  Paving 
Blocks  in  Ontario,"  by  Mr.  E.  W.  Knapp,  Superintend- 
ent, Sun  Briik  Co. ;  "Steam  Shovels  for  Handling 
Shale  and  Clay,"  by  Mr.  John  S.  McCannell,  President 
Milton  Pressed  Brick  Company.  The  discussion  was 
taken  ])art  in  by  Prof.  W.  H.  Day,  of  the  Ontario  Ag- 
ricultural College,  Guelph,  who  contributed  a  most 
instructive  address  dealing  with  under-drainage  prob- 
lems. 

The  convention  was  brought  to  a  close  on  Thurs- 
day evening  with  the  annual  banquet,  which  was  held 
at  the  Prince  George  Hotel. 


The   Use  of  Gypsum  for  Fire  Protection 

Preparation  of  Plasters  and  their  Advan- 
tageous Characteristics 
By  Virgil  G.  Marani 

GYPSUM,  or  calcium  sulphate,  is  mined  or 
quarried  in  the  same  manner  as  coal,  salt 
and  other  similar  minerals,  delivered  to 
the  manufacturing  plant,  and  broken  to  a 
size  that  closely  resembles  mine-run  coal.  At  the  mill 
it  is  put  through  rotary  crushers  which  reduce  it  to 
hickory  nut  size.  It  is  then  passed  through  a  cylind- 
rical dryer  which  removes  free  moisture  and  putg  the 
gypsum  in  condition  for  fine  giinding;  then  reduced 
by  buhr  stones  or  roller  mills  to  a  fineness  of  about 
75  per  cent,  through  a  100  mesh  screen ;  then  intro- 
duced into  a  calcining  kettle  which  contains  about  15 
tons  of  raw  material  to  the  charge. 

The  kettle  furnace  temperature  reaches  a  maxi- 
mum of  about  2,000  degrees.  The  temperature  of  the 
gypsum  inside  the  kettle  is  held  about  212  degrees, 
the  material  boiling  freely;  this  temperature  rises 
slowly  as  the  process  of  calcination  progresses,  until  at 
the  end  of  about  two  hours,  it  reaches  320  degrees. 
The  violent  boiling  then  ceases  and  the  mass  settles 
down  into  a  quiescent  state,  when  the  calcination  is 
completed. 

The  charge  is  drawn  off  at  once  through  a  gate 
at  the  bottom  of  the  kettle  shell  into  a  receiving  pit. 
Later  it  is  delivered  by  conveyors  and  elevators  to  a 
bin  from  which  it  is  drawn  for  use  in  the  manufacture 
of  gypsum  plaster  tile,  gypsum  plaster  board,  and  the 
many  "fireproofing"  hard  plasters  which  are  used  on 
plaster  board  or  tile  or  metal  lath. 

The  introduction  of  fiber  in  the  manufacture  of 
gypsum  tile  is  necessary  only  to  give  the  tile  suffici- 
ent strength  to  facilitate  handling  through  the  process 
of  manufacture  and  shipping.  The  quantity  of  fiber 
averages  from  four  to  six  per  cent.  For  floor  con- 
struction and  steel  protection  when  gypsum  is  handled 
and  poured  in  plastic  condition,  the  introduction  of 
fiber  up  to  25  per  cent,  is  customary  and  advantageous 
to  the  results  as  a  whole. 

There  are  several  varieties  of  gypsum  incombust- 
ible lath,  the  several  manufacturers  claiming  advant- 
ages for  their  own  products,  but  the  fact  remains  that 
since  gypsum  is  the  fire-resisting  component,  the  more 
gypsum  contained  in  the  lath  or  board,  the  greater  will 
be  its  resistance  to  fire.    The  plaster  board,  with  which 
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the  author  is  familiar  is  mamifactiired  in  thicknesses 
of  ^,  ^  and  y>  inch.  The  sheets  are  32  x  36  inches, 
and  are  C()m])(>sed  of  four  sheets  of  wool-felt  paper 
weighinfj  about  two  pounds,  and  from  14  to  10  pounds 
of  hydrous  gypsum,  the  weight  per  square  foot  of  the 
board  being  from  2  to  ly^  pounds.  .\s  no  fiber  is  used, 
86  per  cent,  of  this  weight  is  pure  gypsum. 

in  deciding  upon  any  material  f<jr  fire-resisting 
construction,  the  following  should  be  considered  among 
the  required  conditions ; 

1.  Low  conductivity  of  heat. 

This  is  an  important  factor  and  one  (jf  the  strongest 
points  in  favt)r  of  gypsum.  The  calcination  report  by 
the  National  Board  of  h'ire  Underwriters  showed  that 
in  a  six-inch  block  of  gypsum,  subjected  to  a  tempera- 
ture of  2,200  degrees  Fahrenheit,  the  temperature  at 
the  back  face  was  only  208  degrees  I""ahrenhcit.  In 
other  words,  only  9j/2  per  cent,  of  this  great  heat 
passed  through  the  six  inches  of  gypsum  in  four  hours. 

The  reason  for  this  remarkable  resistance  to  heat 
is  due  to  the  chemically  combined  water  of  crystalliza- 
tion which,  by  analysis,  is  about  20  per  cent,  by 
weight.  The  heat  breaks  up  these  crystals  and  liber- 
ates the  water,  the  process  being  slower  as  the  heat 
penetrates  further  into  the  gypsum.  As  long  as  there 
are  any  water  crystals  in  the  gypsum  to  be  broken  up, 
the  material  will  not  warm  appreciably  above  the  tem- 
perature of  boiling  water. 

2.  Low  amount  of  expansion. 

There  is  no  api)reciable  expansion  in  gypsum  when 
exposed  to  high  (legrees  of  temperature.  In  the  fire- 
proofing  of  buildings,  this  is  a  very  important  feature, 
because  expansion  tends  to  disrupt  or  destroy  the 
structure  or  material  by  buckling,  and  in  steel  frame 
construction  this  feature  hecmnes  a  very  serious  con- 
sideration. 

3.  Inc(jmbustibility. 

Gypsum  and  gypsum  plasters  are  incombustible. 

4.  Lightness. 

\\\\  tireproohng  at  best  is  a  dead  load  upon  a 
building  and  has  wo  part  in  the  support  or  strength 
of  the  structure.  Since  it  is  generally  conceded  that 
every  pound  of  material  added  to  the  weight  of  a  builil- 
ing  which  is  not  necessary  for  strength  or  stability  is 
detrimental  to  the  structure,  the  use  of  the  lightest 
materials  for  tireprooting  should  be  encouraged,  re- 
sulting in  a  saving  in  the  sizes  of  steel  members,  the 
foundations  and  the  cost. 

5.  Strength. 

The  Chicago  Hoard  of  Fire  Underwriters'  test  ol 
June  22,  1910,  made  at  the  Chicago  laboratories,  on 
18  full  size  three-inch  gypsum  partition  tile,  selected 
at  random  from  50  samples,  showed  an  average  crush- 
ing strength  of  12,()03  pounds  to  the  tile,  or  over  an 
average  area  of  90.2  square  inches,  the  average  crush- 
ing strength  was  139.7  pounds. 

The  lateral  resistance  of  gypsum  partitions  is  sell 
evident  from  the  many  ofVice  and  otlier  buildings  so 
ecpiipped.  The  gypsum  mortar  used  to  set  the  tile, 
and  the  gypsum  plaster,  when  set,  actually  become  a 
monolithic  part  of  the  whole.  The  impact  test,  con- 
ducted at  Lewis  Institute,  in  Chicago,  shows  that 
when  destruction  takes  place,  it  is  purely  localized 
to  the  point  of  impact,  the  partition  as  a  whole  show- 
ing no  bulging  or  cracks. 

6.  Adaptability. 

Gypsum  is  peculiarly  adaptable  to  any  form  o( 
construction  requiring  careful     fitting     and     setting. 


VViien  used  in  slabs  or  tile,  these  arc  easily  sawn  or 
cut  to  fit  any  desired  location.  The  same  materia: 
can  be  delivered  on  the  work  in  plaster  form,  which 
requires  merely  to  be  mixed  with  water,  after  which  it 
can  be  poured  into  forms  like  concrete  for  the  con- 
struction of  monolithic  floor.  '  -ystem  or  steel 
protection. 

7.  Water  effect. 

The  Underwriters'  Chicago  tests  showed  that  thor 
(Highly  saturated  specimens  absorbed  about  nine 
pounds  of  water,  or  34  per  cent,  by  weight.  These 
saturated  tile,  when  crushed,  showed  a  strength  equal 
to  over  ZZ  per  cent,  of  the  dry  specimen,  and  when 
these  tile  were  allowed  to  dry  in  the  air  at  ordinary 
temperatures  and  then  crushed,  the  average  strength 
comjjared  with  tile  that  had  never  been  soaked  was 
98.7  per  cent.,  practically  a  return  to  the  original 
strength  of  the  material. 

8.  Corrosion. 

The  Joint  Committee  on  City  Departments  of 
New  York,  of  which  Prof.  Ira  H.  Woolson  is  a  mem 
her,  recommended  the  use  of  gypsum  for  steel  protec 
tion  after  they  had  examined  the  condition  of  the 
structural  steel  in  the  gypsum  slab  in  the  roof  of  a 
theater,  which  had  not  been  in  use  for  over  eleven 
years.  They  found  only  slight  traces  of  initial  cor- 
rosion, located,  only  at  the  i»iints  where  the  '-.l.l.-^ 
bend  over  the  floor  beams. 

9.  Actual  fires. 

The  Engineers'  Ijuilding,  University  of  Pennsyl- 
vania, which  was  of  mill  construction  (combustible) 
with  the  partitions  of  three-inch  gypsum  tile,  caught 
fire  at  9.00  p.m.,  I-'ebruary  6,  1906.'  These  partitions 
prevented  the  spread  of  the  fire,  saved  the  library 
building  and  remained  intact  in  spite  of  the  volume 
of  water  used  to  quench  the  conflagration,  which  was 
not  extingushed  until  after  seven  o'clock  the  follow- 
ing morning. 

Saving  of  projjerty  due  to  gypsum  fireproofing  can 
be  cited  in  the  case  of  the  Alwyn  Court  apartment 
house  fire,  in  New  York,  on  March  4,  1910.  This 
twelve-storey  building  was  saved  and  the  fire  con- 
fined between  gypsum  partitions.  The  interior  steel 
cohnnns,  which  were  protected  with  two  inches  of 
gyi>sum  tile,  suffered  no  damage.  The  partition  faces 
and  decorations  in  the  apartment  adjacent  to  the 
burning  area  suffered  no  damage  The  tcm|>craturc 
of  this  fire  was  estimated  at  23X)  degrees  Fahrenheit. 


Lime  for  water  softening  is  being  used  in  New  Or- 
leans. St.  Louis.  Cincinnati.  Columbus.  Oberlin.  Ohio, 
McKeesp«^rt.  Pa..  Eargo,  N.  D..  and  many  smaller 
cities.    Saginaw.  Mich.,  and  Cleveland  will  adopt  this 

form  of  treatment. 


Methods  of  constructing  concrete  sidewalks  must 
be  employed  which  will  avoid  settlement  cracks,  up- 
heavel  by  frost,  crumbling  due  to  work  done  in  freez- 
ing weather,  contraction  and  expansion  cracks,  sepa- 
ration of  top  from  base,  and  disintegration. 


Loose  mortar  tops  on  concrete  sidewalks  are  usual- 
ly caused  by  the  drying  out  and  the  setting-up  of  the 
concrete  base  before  the  top  surface  is  placed  and  then 
failure  to  take  the  proper  precautions  to  preture  the 
concrete  snffacc  for  the  motar  top. 
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Aspects  of  Town  Planning  and  Housing 

Reform  in  Canada 


MUCH  has  been  done  in  Canada  in  recent  years 
to  improve  public  health  and  to  draw  at- 
tention to  the  need  for  better  housing  con- 
ditions, but  there  is  need  for  more  enquiry 
and  extended  effort  on  the  part  of  all  who  are  inter- 
ested in  conserving  human  life  and  raising  the  stand- 
ard of  public  health. 

A  comparatively  n^v  country  such  as  Canada  is, 
has  peculiar  difliculties  to  contend  with,  but  it  has  also 
peculiar  opportunities.  It  can  learn  much  and  derive 
benefit  from  the  study  of  conditions  in  older  countries, 
and  at  comparatively  small  expenditure  of  money  it 
can  take  steps  to  prevent  the  creation  of  evils  which 
when  once  created  can  only  be  remedied  at  great  cost. 

Housing  Reform 

Most  people  are  acquainted  with  examples  of  bad 
housing  and  bad  sanitary  conditions  in  one  form  or 
another.  All  civilized  countries  suffer  from  these  con- 
ditions, and  no  measures  have  been  taken  to  remedy 
them  which  can  be  accepted  as  suggesting  a  basis  for 
a  council  of  perfection  in  regard  to  what  is  called  hous- 
ing reform.  But  in  some  countries,  notably  in  Great 
Britain,  partial  remedies  have  been  found  for  the  evils 
of  bad  housing  and  a  high  standard  of  sanitation  has 
been  attained.  In  so  far  as  the  attempts  to  remedy 
existing  bad  conditions  have  l)een  unsuccessful  up  to 
the  present,  it  has  been  largely  due  to  the  fact  that  the 
bad  conditions  have  been  of  such  a  long  established 
character  that  their  removal  has  to  be  a  matter  of 
gradual  change  over  a  long  period  of  time.  The  change 
has  to  take  place  in  the  habits  and  opinions  of  the 
people  themselves,  as  well  as  in  the  improvement  of 
the-,r  housing  conditions.  In  Canada  we  have  allowed 
some  conditions  to  grow  up  which  are  not  what  they 
sho  lid  be,  which  are,  in  fact,  as  bad  as  they  are  in  older 
countries,  but  we  have  still  time  to  take  advantage 
of  the  lessons  which  other  countries  have  to  teach  us, 
and  it  will  be  well  to  do  so  before  we  allow  the  corn- 
munity  to  accept  their  present  unsatisfactory  condi- 
tions as  inevitable  or  permit  those  who  suffer  from 
them  to  become  habituated  to  them. 

In  any  case  it  will  be  generally  agreed  that  there 
is  room  for  enquiry  into  housing  and  sanitary  condi- 
tions, and  that  there  is  much  that  should  and  could 
be  improved,  even  if  the  matter  is  considered  solely 
from  the  utilitarian  point  of  view. 

But  apart  from  the  question  of  remedying  evils  it 
is  of  urgent  importance  that  steps  should  be  taken  in 
this  country  of  rapidly  growing  urban  communities 
to  prevent  their  recurrence  in  future. 

It  can  be  said  with  a  greater  measure  of  truth  with 
regard  to  housing  than  perhaps  with  regard  to  any 
other  social  question  that  "prevention  is  better  than 
cure."  What  has  been  done  in  this  latter  direction  in 
England  points  the  way  to  a  very  real  and  very  sub- 
stantial success. 

Town  Planning 

Preventive   measures  in   connection   with   housing 
evils  may  all  be  included  under  the  term  "town-plan- 
ning."    As  popularly  understood  in  Canada  and  the 
.  United  States,  town  planning  does  not  appear  to 'have 

•Abstract  of  an  article  fioin  the  spccialTown  Planningr  Number  of 
"Conservation  of  Life,"  a  publication  isRued  under  the  direttlon  ot  Ihe 
Commission  of  Conservation,  Ottawa.  * 


much  connection  with  housing,  but  this  is  due  to  an 
erroneous  impression  of  what  town  planning  is.  That 
may  be  because  the  term  itself  suggests  to  the  mind 
the  mere  embellishment  of  the  external  features  of 
the  town  or  city,  such  as  the  architectural  qualities  of 
its  buildings  or  the  efficiency  of  its  transportation,  and 
does  not  convey  any  idea  of  the  extent  to  which  it 
enters  into  the  fundamental  aspects  of  city  life  and 
growth.  Or  it  may  be  because  the  idea  of  what  is 
meant  by  the  term  has  been  gained  from  the  kind  of 
town  planning  that  has  been  chiefly  prevalent  in  some 
countries,  such  as  Germany  and  the  United  States, 
which  has  concerned  itself  for  the  most  part  with  the 
external  and  grandiose  in  city  development.  But 
whatever  the  reason  it  is  an  error  to  assume  that 
town  planning  concerns  itself  solely  with  any  one 
thing  connected  with  improvement  of  a  town  either 
as  regards  its  external  appearance,  its  sanitation  or  its 
convenience.  In  the  sense  in  which  it  is  used  in  Great 
Britain  and  in  the  sense  in  which  it  has  lately  come  to 
be  understood  in  America  it  covers  everything  con- 
nected with  the  city  and  concerns  itself  with  every- 
thing that  has  to  do  with  the  health  and  well-being 
of  the  citizens.  In  that  broad  aspect  it  is  really  more 
important  than  the  housing  problem,  or  the  sanitary 
jjroblem,  or  the  transportation  problem,  since  it  in- 
cludes all  these  and  more,  and  provides  the  only  sat- 
isfactory method  of  studying  and  dealing  with  the 
inter-relation  of  these  problems  with  one  another. 

What  a  Town  Planning  Scheme  May  Include 
The  comprehensive  and  constructive  character  of 
a  town-planning  scheme  in  Great  Britain  will  be 
gathered  from  the  following  table  of  the  contents  of 
the  Ruislip-Northwood  scheme.  The  scheme  deals 
with  an  area  of  5,900  acres,  or  over  nine  square  miles, 
of  land  lying  within  the  15-mile  radius  of  the  centre 
of  London.  It  consists  of  a  map  or  plan  and  88  pro- 
visions, and,  having  been  approved  by  Parliament,  it 
can  virtually  only  be  altered  by  its  consent. 

The  map  of  the  scheme  fixes  the  lines  and  widths 
of  the  main  arterial  roads,  the  position  of  all  open 
spaces  and  parkways,  the  positions  of  the  residential, 
shopping  and  factory  areas,  and  the  general  layout  of 
the  town  in  all  its  bearings.  It  includes  provisions 
with  regard  to  : — 

New  streets  (width,  direction,  j)osition  and  how 
cost  is  to  be  met);  widening  existing  streets;  adjust- 
ment of  street  boundaries ;  naming  of  streets ;  relaxa- 
tion of  local  by-laws ;  submission  of  all  plans  and  sub- 
divisions to  local  authority ;  minor  modification  of  plan 
if  circumstances  change;  diversion  and  stopping  up  of 
existing  highways  where  necessary ;  apjjropriation  at 
agricultural  rates  of  land  for  garden  allotments,  ceme- 
teries and  public  open  spaces ;  reservation  of  land  for 
private  open  spaces,  and  proper  maintenance  of  same ; 
donation  of  land  by  owners  to  local  authority  (90 
acres)  in  exchange  for  certain  privileges  granted;  fix- 
ing of  building  lines  on  all  streets  to  secure  adequate 
air  space,  protection  of  trees,  and  room  for  further 
widening  of  streets  if  and  when  necessary ;  fixing  of 
proportion  of  building  subdivisions  which  may  be 
covered  by  shops  (half  of  area),  dwelling  houses  (third 
of  area)  and  other  buildings  ;  minimum  cubic  space  per 
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])er.s()ii  to  rooms,  ininimtmi  winchjvv  space  in  proportion 
to  floor  area,  and  limitation  of  projections  from  main 
buildings ;  limitation  of  the  numljer  of  buildings  to 
each  acre  (a  maximum  of  12  houses  on  the  average  and 
20  houses  on  any  one  acre  is  prescribed);  height  of 
l)uildings  (maximum  60  ft.  to  eaves,  and  in  no  case 
higlier  than  width  of  street);  delimitation  of  areas 
which  may  be  used  for  factories,  shops  and  residences; 
size  of  living  rooms  (minimum  500  cubic  feet) ;  char- 
acter of  design  of  buildings ;  external  larders  for  food 
— separate  closet  accommodation  for  each  family — pre- 
vention of  nuisances  in  gardens;  prohibition  of  adver- 
tisements which  interfere  with  amenity;  height  of 
fences;  recovery  of  half  of  any  value  which  is  given  to 
the  land  by  making  of  the  scheme. 

These  are  some  of  the  matters  covered  by  this  one 


I-ocal  Government  Board  <lccided  that  these  things 
were  reasonable  for  the  purpose  of  amenity.  Thus  no 
overcrowding  is  |)crniitted,  either  in  regard  to  the 
amount  of  building  on  an  area  or  in  regard  to  the  num- 
ber <>{  jjersons  per  room,  and  no  pers<jn  can  claim 
compensation  because  he  is  thus  restricted. 

An  important  point  in  connection  with  this  and 
other  schemes  in  ICngland  is  that  it  deals  with  land 
in  the  area  of  more  than  one  local  authority.  The 
Ruislip  council,  which  is  i)reparing  the  scheme,  ob- 
tained the  consent  of  the  Local  Government  Board  to 
the  inclusion  of  part  of  the  area  under  the  jurisdiction 
of  the  Watford  council.  With  this  consent  it  was  able 
U>  prepare  a  scheme  in  respect  of  an  area  which  in- 
cluded land  outside  its  own  district.  Under  the 
scheme,  however,  as  prepared,  the  Watford  council  is 


Layout  of  the  Garden  City  of  I.ctchworth.  Kntf.    This  is  the  only  "G.irJcn"  city,  althouah  there  »i. 
the  catertory  of  >Iarden  suburbs  and  rtarden  villages.    The  land  for  the  lA'tchworth  scheme  . 
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prises  about  4.500  acres,     [.etchworth  is  some  thi'ty  six  miles  from  London.    Over  twcniv  hav«  been  «*lab(i*h«i 

there,  and  the  population  e.xcccds  8.00O.    The  sanitation  is  anod  and  the  death  rale  ls  about  8  per  l.OOO,  as 
compared  with  about  IS  per  1.000  in  Canada.  IncludInK  rural  districts. 


scheme,  but  their  importance  is  only  realized  by  tak-  made  responsible  for  carrying  out  the  scheme  for  its 

ing  into  account  the  powers  given  under  the  scheme  own  part  of  the  area. 

to  prevent  unreasonable  claims  for  compensation.  In  The  scheme  was  carried  through  with  the  consent 
the  first  place,  during  the  three  years  while  the  scheme  of  practically  all  the  owners,  and  it  is  claimed  that  the 
was  being  i)repared,  no  owner  could  erect  any  build-  benefits  it  confers  ujxin  them  are  in  excess  of  any  loss 
ing  or  enter  into  a  contract  which  would  contravene  they  may  sutler,  notwithstanding  that  the  public  health 
the  pro])osed  scheme.  For  instance,  he  could  not  erect  gains  immeasurably.  Under  such  conditions  slums  be- 
a  building  on  any  site  without  consent  of  the  local  come  almost  an  impossibility  without  any  cost  to  the 
authority.  Secondly,  no  claim  could  bo  made  for  dam-  community.  The  practical  etTect  of  the  scheme  in  re- 
age  caused  to  property  by  fixing  (I)  buiUling  lines,  (2)  gard  to  the  housing  question  is  still  to  be  tested,  but 
limiting  the  number  of  buildings  to  each  acre,  (3)  pre-  it  may  be  claimed  even  now  that  most  of  the  evils  of 
venting  the  erection  of  factories  or  shops  on  certain  existing  housing  conditions  will  be  prevented  by  its 
parts  of  the  area,  (4)  limiting  height  or  prescribing  operation, 
the  character  of  the  design  of  buildings,  etc.,  if  the  The  cost  of  prejiaring  the  scheme  and  the  maps, 
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obtaining  the  consent  of  the  Local  Government  Board 
and  Parliament,  over  a  period  .of  three  years  is  given 
as  $5,000.  The  chairman  of  the  council  has  stated 
that  seldom  has  a  local  authority  obtained  so  much  for 
so  little  outlay.  Its  ultimate  cost  to  the  council  over 
the  next  thirty  or  forty  years  will  probably  be  about 
$150,000,  but  for  this  it  will  have  obtained  advantages 
of  incalculable  worth,  healthy  housing  conditions, 
streets  of  ample  width,  120  acres  of  public  parks,  plea- 
sant amenities,  security  for  owners  of  large  residences, 
preservation  of  natural  features,  architectural  control, 
etc.  Moreover,  it  will  only  have  paid  for  these  benefits 
as  the  increase  of  the  assessable  value  of  the  property 
provides  the  local  authority  with  additional  resources 
for  that  purpose.  It  may  be  claimed  that  the  council 
will  gain  direct  monetary  value  for  all  its  expenditure 
without  counting  the  indirect  social  advantages  of  the 
scheme.  This  is  because  of  the  fact  that  it  has  used 
preventive  measures  under  the  powers  given  by  the 
British    Parliament   in    regard    to   matters   which   are 


usually  neglected  until  it  is  too  late  to  remedy  them  at 
reasonable  cost.  We  thus  see  the  supreme  advantage 
of  a  preventive  as  distinguished  from  a  remedial 
scheme. 

The  present  is  an  appropriate  time  to  proceed  with 
the  preliminary  work  in  connection  with  town  plan- 
ning. This  preliminary  work  can  be  done  by  muni- 
cipalities or  specially  appointed  commissions  without 
waiting  for  legislation.  Some  idea  of  the  course  which 
should  be  pursued  may  be  gathered  from  the  following 
report,  which  has  been  submitted  to  the  Vancouver 
Civic  Committee,  with  regard  to  the  planning  of  Great- 
er Vancouver.  The  suggestions  contained  in  this  re- 
port are  such  as  are  likely  to  be  suitable  for  applica- 
tion in  most  populous  areas  in  the  Dominion.  These 
suggestions  are  intended  to  indicate  some  of  the  steps 
which  should  be  immediately  taken  by  those  who  are 
persuaded  that  town  planning  is  desirable,  and  who 
only  require  some  indication  of  the  right  course  of 
action  to  pursue. 


Report  on  the  Planning  of  Greater 

Vancouver 


DURING    my    recent    visit    to    Vancouver 
pressed  with  the  beauty  of  the  site  on  which  your 
city  and  the  adjacent  populous  centres  are  growing 
up,    and   with   the   need   which    exists    for   the    pre- 
paration  of  a  comprehensive  plan   of  the  whole  area   com- 
prised in  what  may  be  described  as  Greater  Vancouver. 

The  site  is  unique  both  in  regard  to  natural  beauty  and 
business  prospects.  The  populous  group  of  districts,  which 
include  Vancouver,  Point  Grey,  New  Westminster,  N.  and  S. 
Vancouver  and  their  environs,  is  suffering  in  a  special  de- 
gree from  haphazard  growth  and  speculation  in  real  estate, 
notwithstanding  the  progress  that  has  taken  place  in  the 
last  few  years  in  rtgard  to  the  control  of  sanitary  matters 
and  local  improvements.  There  is  need  for  co-operation 
between  the  administrative  authorities  and  the  chief  land 
and  railway  interests,  for  the  mutual  benefit  of  all  concerned, 
and  principally  with  a  view  to  securing  that  Greater  Van- 
couver will  enjoy  the  benefits  of  wise  foresight  exercised 
in  proper  time. 

However  excellent  separate  schemes  may  be  for  creating 
civic  and  university  centres,  new  harbors,  railway' terminals, 
industrial  areas  and  means  of  transportation,  they  will  all 
lack  the  chief  quality  of  a  proper  city  plan  if  they  are  not 
considered  in  relation  to  one  another  and  in  relation  to  the 
general  business  interests  and  health  of  the  citizens.  Im- 
portant as  are  the  needs  of  the  immediate  present  they  can 
only  be  properly  and  adequately  provided  for  if  considera- 
tion is  given  to  their  relation  to  the  future  growth  of  the 
whole  area  likely  to  be  used  for  building  purposes  in  the 
next  forty  or  fifty  years.  It  may  be  impossible  to  pre- 
cisely forecast  how  any  city  or  group  of  cities  will  grow  in 
regard  to  minor  details  of  development,  but  it  is  quite  feas- 
ible to  consider  and  lay  down  the  main  lines  alo'ng  which 
growth  may  be  directed  and  so  save  the  taxpayers  of  the 
future  the  heavy  expense  of  remedying  evils  which  are  al- 
lowed to  accumulate  as  a  result  of  undirectc'  and  misdirect- 
ed growth. 

It  is  insufficient  to  consider  a  plan  for  the  city  of  Van- 
couver alone,  and  it  is  not  desirable  at  the  present  time  to 
formulate  a  plan  which  will  involve  either  Vancouver  or  any 
of  the  adjacent  municipalities     in     any  expense  which  they 
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cost  of  having  a  plan  prepared  should  be  faced  and  there  is 
no  time  more  appropriate  than  the  present.  In  London, 
which  is  more  critically  situated  than  any  other  city  in  the 
Empire  in  connection  with  the  war,  plans  are  now  being 
considered  for  the  future  development  of  an  area  of  nearly 
1,000  square  miles.  No  less  than  137  administrative  authori- 
ties are  concerned  in  that  area,  and  all  of  them  are  joining 
in  conference  to  formulate  a  plan  for  the  main  arterial  roads 
of  Greater  London.  What  is  practicable  under  such  condi- 
tions and  with  so  many  local  authorities  should  be  more 
practicable  and  more  easy  of  accomplishment  in  Vancouver 
and  neighborhood.  The  small  cost  of  making  "a  preliminary 
survey  as  the  basis  for  a  comprehensive  plan  will  be  fully 
justified  by  the  immediate  results  and  by  enabling  the  author- 
ities to  carry  out  schemes  of  local  improvement  on  sound 
and  economic  lines.  It  is  a  suitable  time  to  give  employ- 
ment in  such  work  and  to  determine  the  main  features  of  a 
plan  before  building  activity  is  resumed. 

What  seems  to  be  desirable  is  to  form  a  Commission  to 
consider  the  whole  question  of  the  future  development  of 
Vancouver  and  the  neighboring  municipal  areas  and  to  sug- 
gest, if  necessary,  new  legislation  to  enable  such  a  plan  to 
be  carried  out.  Such  a  Commission  should  be  representa- 
tive of  all  the  authorities  having  jurisdiction  in  the  area  which 
should  be  planned,  and  of  the  principal  railway  and  real  es- 
tate interests.  Its  first  duty  should  be  to  prepare  a  topo- 
graphical map  of  the  area  and  to  make  a  survey  of  existing 
conditions,  next  to  suggest  a  comprehensive  scheme  show- 
ing the  best  lines  for  main  arterial  roads,  desirable  railway 
and  harbor  improvements,  suitable  industrial  areas,  and  gen- 
eral provisions  for  convenience,  amenity  and  proper  sanita- 
tion. The  scheme  should  not  enter  into  details  but  merely 
give  the  broad  outlines. 

There  are  two  courses  open  to  us  in  Canada  in  con- 
nection with  the  planning  of  our  cities.  The  first  and  pre- 
ferable course  is  that  which  has  been  adopted  in  Great  Brit- 
ain. It  is  to  secure  effective  town  planning  legislation  and 
thereafter  to  formulate  a  town  planning  scheme  conforming 
with  the  requirements  of  that  legislation.  It  is  essential  that 
the   legislation   provide   machinery   for   a   certain   amount   of 
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oversight  and  assistance  by  a  provincial  authority,  in  order 
to  secure  practical  and  effective  co-operation  between  ad- 
jacent municipalities,  and  arbitration  on  points  of  difTercnce. 
It  is  of  the  essence  of  town  planning  that  all  municipalities 
;n  juxtaposition  to  one  another  should  co-operate  and  agree 
on  a  harmonious  system  of  development  and  control,  and  also 
that  some  independent  authority  should  act  as  arbitrator  in 
those  cases  where  the  common  good  comes  into  conflict  with 
the  interests  of  property.  It  follows  that  in  proper  town 
planning  it  is  desirable  to  have  a  higher  authority  than  the 
municipality  to  ast  as  a  sort  of  Court  of  Appeal,  an<l  that 
such  authority  should  be  a  part  of  the  machinery  of  the 
Provincial  Government.  The  necessity  of  such  an  authority 
will  only  be  fully  realized  when  town  planning  is  carried  out 
in  practice.  Cases  occur  where  the  linking  up  of  two  dis- 
tricts by  main  roads  is  found  to  be  as  important  as  the  de- 
veloijincnt  of  roads  within  each  separate  municipal  area,  and 
when  the  ratio  of  expenditure  to  be  incurred  by  separate 
authorities  has  to  be  determined.  In  such  cases  agreement 
is  generally  impossible  without  appeal  to  an  impartial  tri- 
bunal free  of  local  interests.  It  is  also  essential  in  connection 
with  town  planning  to  have  some  general  principles  settled 
as  to  the  density  of  building  on  land,  heights  of  buildings  and 
selection  of  residential  and  industrial  areas.  For  one  muni- 
cipality to  settle  these  for  its  own  area  is  not  enough  as  its 
whole  scheme  may  break  down  owing  to  the  want  of  similar 
provisions  being  applied  on  the  borders  outside  its  area. 
Hence  the  need  for  legislation  and  a  provincial  department 
to  make  certain  important  matters  of  general  application  and 
to  secure  co-operation. 

The  defect  of  this  suggestion  may  appear  to  be  that  it 
would  interfere  with  local  autonomy,  but  in  practice  this  is 
not  the  result.  It  is  found  to  be  practicable  to  give  a  local 
authority  more  discretionary  power  under  such  circum- 
stances, it  links  the  city  management  with  the  provincial 
management,  and  it  gives  added  value  to  the  security  ofFi-nvl 
by  the  city  when  funds  arc  needed. 

However  that  may  be,  the  initiative  in  legislation  does 
not  rest  with  the  various  city  authorities,  although  they 
might  suggest  to  the  Provincial  Parliament  the  need  for 
and  the  proposed  scope  of  such  legislation. 

The  second  course  is  one  which  is  immediately  open  to 
the  city  and  town  authorities  themselves.  It  is  to  voluntar- 
ily co-operate  with  its  neighbors  in  appointing  a  commission 
to  formulate  a  scheme.  What  is  meant  by  a  scheme  is  not 
merely  the  presentation  of  a  plan  on  paper  showing  the  main 
arterial  roads,  the  desirability  of  this  or  that  architectural 
treatment  of  buildings,  and  the  need  for  improvement  of  what 
might  be  called  the  "frills"  of  the  city.  These  things  may 
be  important  in  their  place,  but  the  defect  of  many  schemes 
is  that  they  only  include  such  matters,  and  that  they  usually 
involve  large  expenditure  of  money.  This  defect  frequently 
arises  from  the  fact  that  the  plan  itself  and  not  the  scheme 
for  giving  it  eflfect  is  regarded  as  the  essential  thing. 

In  preparing  a  scheme  regard  has  to  be  paid  to  the  es- 
sential features  and  functions  of  the  city  or  group  of  cities. 
In  the  first  place,  a  city  is  a  manufacturing  or  administrative 
centre  and  the  first  concern  of  a  town  i)lan  should  be  to  pro- 
vide for  the  proper  and  cflicient  carrying  on  of  business. 
Complementary  to  the  business  side  of  city  life  is  the  pro- 
vision of  satisfactory  and  healthy  living  conditions  for  the 
people.  Thus  the  factory  and  the  home  are  the  two  essential 
and  most  important  considerations  in  planning  the  city.  In- 
terlaced with  these,  but  always  secondary,  are  the  numerous 
questions  relating  to  transportation,  education,  recreation  and 
administrative  centres.  The  preparation  of  the  plan  or  scheme 
need  not  involve  the  municipalities  in  any  expenditure  be- 
yond the  cost  of  preparing  it.  Its  chief  value  to  them  will  be 
as  a  guide  showing  bow  money  can  be  saved  and  how.  when 
spending  becomes  necessary,  it  can  be  wisely  spent.     Much 


can  be  secured  without  cost  by  agreement  and  co-operation 
with  owners  when  both  the  public  authority  and  the  owners 
have  a  scheme  to  follows. 

The  present  condition  of  each  city  and  town  should 
first  be  carefully  studied  and  maps  and  diagrams  prepared 
showing  the  topography  of  the  area,  the  trafllic  conditions 
and  density  of  population,  the  location  of  factory  and  resi- 
dential areas,  the  relations  of  cost  of  sites  of  dwellings  and 
factories  to  cost  of  development,  and  of  both  items  to  the 
assessable  values.  After  that,  certain  general  principles 
should  be  determined  and  a  scheme  of  provisions  drawn  up 
to  secure  eflective  control  of  both  the  built  upon  and  unbuilt 
upon  area.  Different  provisions  will,  of  course,  be  necessary 
for  areas  already  developed  and  for  those  not  yet  built  upon. 
Then,  but  not  till  then,  should  the  skeleton  plan  be  prepared 
illustrating  the  proposals  and  as  a  key  to  the  provisions  of 
the  scheme.  It  is  a  mistake  to  draw  up  a  plan  and  leave 
the  question  of  a  scheme  for  carrying  it  out  severely  alone; 
it  is  only  when  the  legal  form  of  a  scheme  is  settled  that 
the  practicability  of  a  plan  can  be  realized. 

In  some  other  provinces  of  the  Dominion  steps  are  be- 
ing taken  to  promote  town  planning.  In  Nova  Scotia,  New 
Brunswick  and  Alberta  Town  Planning  Acts  have  been 
passed.  In  Ontario  the  City  and  Suburbs  Act  provides  that 
subdivisions  of  land  in  cities  of  over  50,000  inhabitants  must 
be  approved  by  the  Railway  and  Municipal  Board  and  that 
they  must,  as  far  as  possible,  conform  with  a  general  plan 
of  development.  In  Saskatchewan  there  are  provincial  regu- 
lations which  require  that  all  roads  and  surveys  must  be 
approA'cd  by  the  Board  of  Highway  Commissioners  before 
they  can  be  registered.  In  Calgary,  Edmonton  and.  other 
cities  comprehensive  plans  have  been  prepared,  and  in  Win- 
nipeg a  Greater  Winnipeg  Plan  Commission  has  been  at  work 
for  some  time.  A  Planning  Commission  is  also  preparing 
a  scheme  for  Greater  Ottawa.  The  Winnipeg  Commission 
is  working  on  an  area  of  200  square  miles  with  the  object 
of  preparing  a  comprehensive  plan.  The  Commission  real- 
izes that  before  it  can  make  its  plans  effective  it  will  require 
to  have  legislation  in  Manitoba,  but  the  work  it  is  doing  is 
of  great  value  in  enabling  its  members  to  judge  what  legisla- 
tion is  required.  No  legislation  is  likely  to  be  effective 
without  the  help  of  the  municipalities  in  first  preparing  maps 
of  existing  conditions  and  making  surveys  of  their  areas, 
and  this  is  work  which  can  be  undertaken  to  advantage  with- 
out further  delay.  The  value  of  having  a  topographical  map 
prepared  may  be  gathered  from  reports  showing  the  recent 
experience  of  Cincinnati  and  San  Francisco.  In  Cincinnati 
it  was  lately  reported  that  no  less  than  200  miles  of  sewers 
were  discovered,  as  a  result  of  a  survey,  of  which  the  city 
had  no  record.  The  City  Engineer  of  San  Francisco  has  said 
that  $26,000,000  was  the  cost  of  certain  improvements  which 
could  have  been  avoided  had  the:  planning  of  the  city  been 
adjusted  to  the  topography,  and  that  this  was  merely  a  part 
of  the  expenditure  that  would  have  to  be  incurred. 


From  New  York  City  comes  word  of  the  death  of  Col. 
Oavenant  Roger,  a  civil  engineer  who  had  been  sent  to  New 
York  by  the  Canadian  Government  to  observe  the  construc- 
tion of  the  Croton  .\queduct  and  the  syphon  under  the  Hud- 
son River.  At  one  time  the  late  Col.  Rogers  was  Chief  En- 
gineer for  the  Chilean  Government.  He  had  played  a 
prominent  part  in  the  building  of  the  Canadian  Pacific  Rail- 
way and  the  Cape  Cod  Canal  and  was  about  to  start  for 
.'\rizona  to  plan  the  construction  of  a  large  enBincrrini; 
proposition. 


Messrs.  Quintan  &  Robertson,  of  Montreal,  who  have 
the  contract  for  the  construction  of  the  Bloor  Street  Viaduct. 
Toronto,  have  opened  temporary  offices  in  the  Traders  Rank 
Building. 
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The   Engineer   Out   in    the   World 

By  Harry  Barker 

[Discussion  of  a  paper  by  Mr.  Martin  Schreiber,  published  in  our  last  issue.] 


IT  is  possible  perhaps  to  make  the  statement  even 
stronger  about  the  increasing  number  of  oppor- 
tunities for  certain  men  of  engineering  training 
(considering  only  times  of  normal  business  ac- 
tivity and  when  there  is  no  wide  imsettlement  of  com- 
mercial affairs  by  war).  Courts  have  long  had  more 
or  less  respect  for  expert  witnesses,  but  there  seems  to 
be  more  and  more  reliance  on  an  engineer's  determ- 
ination of  facts  and  more  weight  to  his  opinion  where 
facts  cannot  be  demonstrated. 

There  are  commissions  (not  merely  utility-regula- 
tion bodies)  looking  toward  flood  prevention,  fire  pro- 
tection, civic  beautification,  economical  government, 
etc.,  that  have  to  rely  on  fundamental  knowledge  ob- 
tained for  them  by  engineers.  Not  only  are  posi- 
tions "thrown  open"  requiring  economic  and  technical 
knowledge,  financial,  organizing  and  general  business 
ability,  but  there  is  some  evidence  of  a  desire  to  push 
engineers  into  such  places.  This  may  be  due  in  part 
to  a  better  appreciation  on  the  part  of  the  thinking- 
public  of  the  results  to  be  secured  by  an  engineer's 
type  of  attack  of  any  problem.  The  success  of  cer- 
tain engineers  in  great  pieces  of  work  like  the  Panama 
Canal  has  exerted  tremendous  influence  on  the  gen- 
eral public  in  this  direction.  The  tendency  may  be 
partly  due  to  the  discontent  engineers  are  showing- 
more  and  more  when  they  see  unscientific  methods  on 
every  hand  and  sincerely  desire  to  help  their  communi- 
ties with  their  unique  training.  The  tremendous  in- 
crease in  the  number  of  engineers  of  all  kinds  in  the 
country  has  assisted  in  the  common  knowledge  of  the 
peculiar  benefit  of  such  training.  The  greater  num- 
bers have  also  resulted  in  more  broad  minded  engi- 
neers of  large  interest  and  sincere  public  spirit. 

Great  stress  is  laid  on  the  modern  tendency  to- 
ward specialization.  While  it  is  true  that  the  great 
majority  of  engineers  are  highly  specialized  and  while 
practically  all  engineers  in  their  earlier  life  follow 
great  specialization,  yet  any  such  statement  broadly 
made  needs  possibly  some  qualification.  It  appears 
that  the  older  established  engineers  of  the  country 
enjoy  a  practice  that  gives  them  a  broad  range  of 
action,  throughout  one  of  the  few  major  divisions 
which  are  mentioned..  Instances  and  illustrations 
might  be  multiplied  but  a  few  will  be  taken  at  random  ; 
for  instance,  the  late  George  Westinghouse,  who  up 
to  the  time  of  his  last  illness  turned  his  fertile  brain 
on  the  greatest  variety  of  mechanical  problems,  start- 
ed with  air  brakes,  but  drifted  into  steam  engines,  gas 
engines,  electric  power  apparatus,  steam  turbines, 
speed  reduction  gears,  mechanical  substitutes  for  pneu- 
matic tires,  and  so  on.  There  was  also  the  late  Al- 
fred Noble,  a  great  tunnel  and  excavating  specialist, 
but  in  demand  on  problems  of  dams,  railroads,  hyd- 
raulic and  civil  engineering  generally.  There  is  John 
R.  Freeman,  expert  on  dams,  power  developments, 
hydraulic  properties,  mill  construction  and  equipment,' 
fire  prevention,  factory  valuation,  etc.  It  was  he  who 
made  that  most  unique  study  of  American  and  foreign 
university  development  which  has  served  as  the  basis 
of  the  new  Massachusetts  Institute  of  Technology;  he 
originated  for  them  the  peculiar  connected  scheme  of 
structures  employed (  though  a  much  grander  architec- 


tural embellishment  was  substituted  for  his  idea  of 
keeping  to  severe  appearances).  There  is  B.  J.  Arnold 
who  is  best  known  perhaps  for  his  transportation 
studies,  but  who  seems  to  know  intimately  railroad 
operation  and  construction,  steam  and  electric  mech- 
anical equipment,  and  who  is  the  president  of  a  com- 
pany which  undertakes  any  sort  of  engineering  work. 
The  definite  success  which  comes  to  men  eminent 
in  the  profession  must  be  the  result  of  a  definite  cause 
and  not  a  mere  accident.  They  have  all  come  up  to 
their  prominent  positions,  breadth  of  interest  and  var- 
iety of  work  through  more  or  less  of  a  specialty.  They 
have  succeeded  in  most  cases,  there  is  reason  to  feel, 
by  diligent  effort  in  mastering  their  specialty,  and  in 
keeping  their  hold  on  engineering  work  as  a  whole 
and  their  interest  in  problems  of  general  welfare.  Can 
everybody  do  this?  Perhai)s  only  more  or  less  as 
well.  But  those  who  can  do  it  are  the  ones  who  will 
occupy  the  positions  necessarily  left  vacant  by  the 
leaders  as  they  pass  beyond.  Inborn  genius  is  not 
essential  for  there  are  certain  aids  at  hand  in  attain- 
ing this  desired  end.  Men  can  so  make  use  of  these 
available  means  that  a  mediocre  mind  under  good  con- 
trol will  accomplish  more  than  the  mind  of  a  genius 
even  unharnessed  and  left  to  itself.  As  wonderful  re- 
sults can  be  secured  by  organizing  personal  mental 
effort  as  in  the  complicated  production  of  a  large 
factory  or  the  maintenance  of  an  extended  transporta- 
tion system.  There  is  not  room  here  to  say  much 
about  the  cultivation  of  personal  efficiency  for  that  in 
itself  is  a  big  subject. 

Two  of  the  great  instruments  in  mastering  a  speci- 
alty and  retaining  a  hold  on  one  of  the  major  divi- 
sions of  engineering  and  on  the  engineering  field  as  a 
whole  are:  (1)  The  technical  associations  and  engi- 
neering societies,  and  (2)  the  technical  periodicals.  In 
many  cases,  the  society  gives  opportunity  of  inter- 
course and  conference  with  other  men  following  the 
same  specialty  and  with  leaders  in  that  particular  ma- 
jor division.  Sometimes  there  are  smaller  societies 
devoted  to  the  specialty.  The  technical  associations 
are  of  peculiar  help  from  the  diverse  interests  repre- 
sented and  the  wide  range  of  topics  discussed  though 
all  inside  a  particular  industry.  The  use  of  special  and 
broader  engineering  papers  of  course  does  not  lead  to 
the  intercourse  and  personal  acquaintance,  but  it  does 
give  immediate  and  timely  knowledge  of  progress  be- 
ing made  in  a  specialty  and  along  broader  lines. 

Lest  the  preceding  remarks  on  limitation  of  special- 
ization should  seem  too  academic,  it  may  be  well  to 
note  that  they  may  have  an  important  practical  bear- 
ing. When  a  man  confines  his  attention  entirely  to  a 
very  limited  field  it  is  common  experience  that  along 
comes  some  revolutionary  change  just  outside  his  own 
specialty  and  that  reduces  the  demand  for  his  sort  of 
work  until  he  finds  himself  out  of  a  job  wit  hnothing 
to  fall  back  upon. 

In  a  word,  specialization  is  necessary,  often  extreme 
specialization,  but  that  should  not  so  absorb  a  man 
that  he  knows  nothing  else  of  other  engineering,  of 
economics,  of  nfiance,  physics,  chemistry,  history,  civ- 
ics, industry,  human  welfare,  and  so  on.  This  thought 
seems  to  be  an  undercurrent  in  Mr.  Schreiber's  paper; 
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from  aiuitlier  jjoint  of  view  it  comes  forward  out  of  the 
backs:roiiiKl  into  a  more  prominent  position. 

Mr.  Schreiber  modestly  refrains  from  saying  much 
about  college  courses  while  others  with  no  more 
license  and  less  modesty  pursue  the  subject.  But  all 
will  agree  that  it  is  not  the  curriculum  that  makes  the 
engineer,  for  more  real  engineering  is  learned  outside 
school  than  in.  What  can  be  done,  and  what  should 
be  in  every  case,  is  to  impart  a  certain  fundamental 
knnwk'dgc  and  give  a  certain  ])eculiar  training.  The 
knowledge  to  be  secured  com|)rises  general  science, 
language,  mathematics,  mechanics,  mechanism,  pro- 
perties of  materials,  drawing,  laboratory  procedure, 
and  some  very  elementary  engineering  ideas.  The 
training  is  in  a  habit  of  thought  and  a  method  of  secur- 
ing all  possible  evidence,  impartially  weighing  it  and 
then  ])roceeding  as  so  dictated  to  secure  a  certain  end. 
It  is  the  investigative  spirit  and  the  search  for  rela- 
tions between  cause  and  effect.  It  is  an  aim  always  to 
secure  a  needed  end  by  the  most  economical  route. 
It  has  various  names.  Some  call  it  shortly  "the  culti- 
vation of  the  scientific  spirit  of  attack,"  and  perhaps 
that  covers  the  ground  about  as  well  as  a  more  abund- 
ant description. 

It  would  clear  away  misunderstandings,  if  men 
who  have  not  had  the  privileges  of  a  college  education 
would  only  realize  just  what  it  does  for  the  future  en- 
gineer— for  this  knowledge  and  this  training  is  not 
gained  exclusively  in  school.  There  is  no  hidden 
magic  in  a  college  and  many  a  man  gets  as  far  with- 
out its  stamp  as  his  brother  with  its  degree.  Of 
course  the  pleasant  associations  are  missed,  but  that  is 
another  matter. 

Mr.  Schreiber  does  well  to  introduce  vocational 
guidance,  even  though  he  refrains  from  placing  re- 
sponsibility directly  on  certain  people  who  should 
not  escape.  Not  only  manufacturers  and  college  pro- 
fessors, but  also  parents  and  teachers  in  the  more  ele- 
mentary schools  should  bear  the  burden.  A  great 
deal  of  good,  of  course,  can  be  done  by  the  professional 
adviser — one  skilled  in  psychology,  etc.  But  it  is  pos- 
sible that  the  more  intimate  ac(|uaintance  which  comes 
to  the  less  skilled  and  less  technical  advisers  may  per- 
haps secure  even  better  results  often — especially  if 
they,  realize  their  limitations. 

This  is  somewhat  at  variance  with  the  apparent 
ideas  of  those  recognized  as  leaders  in  vocational 
guidance,  who  rely  on  well  equipped  bureaus,  etc. 
However,  nothing'  has  been  brought  to  the  writer's 
attention  that  changes  his  view  (and  he  has  been  more 
or  less  in  touch  with  the  movement  since  its  inception, 
having  made  some  independent  attem])ts  about  the 
time  of  the  pioneer  workers).  Nothing  has  developed 
that  has  ruled  out  the  parent  and  teacher,  for  only  the 
broad  classitications  of  aptitude  are  possible  anyway 
with  schoolboys,  and  intimate  acquaintance  and  long 
continued  observation  olTset  si)eeial  training  and  bur- 
eau eciui])ment.  The  bents  themselves  are  not  always 
sufificiently  developed  to  be  recognizable  but  it  will 
be  a  great  benefit  to  pick  out  such  budding  attributes 
as  will  enable  one  to  say  with  confidence  that  this  boy 
will  i)robahlv  do  better  in  some  literary  pursuit  than 
in  a  scientific,  or  that  the  other  boy  has  a  combination 
of  in<|nisitiveness  and  memory  with  skill  of  hand  and 
quickness  of  mind  to  make  a  possible  doctor  of  medi- 
cine. It  may  be  possible  to  go  so  far  as  to  detect 
the  one  who  will  make  an  engineering  designer  and 
the  one  who  should  be  a  constructor  or  operator.  Real 
business  (buving  and  selling)  ability  can  be  detected. 
Beyond  such'  generalizations  in  boys  up  to  18  years 


old,  there  are  some  doui)ts  about  going.  Rut  it  is 
well  to  go  so  far  and  direct  their  studies  into  channels 
where  greatest  success  is  probable. 

Much  of  the  vocational-bureau  work  ..  ,..>.,..t ,  ,i.^ 
off  from  the  placement  of  boys  in  proper  fields  of  life 
work  into  seeing  that  certain*  working  boys  do  not 
get  into  "blind-alley"  occupations.  This  is  an  econ- 
omic and  socialogical  side  of  the  guidance  work  which, 
of  course,  should  not  be  neglected.  Its  present  em- 
phasis is  natural  since  the  people  who  are  in  the  van 
(jf  the  movement  seem  to  be  socialogists.  'iherc  is 
one  great  exception,  I'rof.  Hugo  Mucnstcrbcrg,  who 
has  contributed  most  helpfully  with  his  great  cxi>cri- 
ence  in  experimental  psychology. 

Any  such  movement  as  vocational  selections,  of 
course,  attracts  fakers.  We  hear  of  people  who  pre- 
tend to  great  success  in  securing  proper  employees 
for  various  industries  by  studying  the  color  of  the  hair, 
the  length  of  the  cars,  the  shape  of  the  nose,  the  tilt 
of  eyebrows  and  other  superficial  features.  Their 
mental  tests  are  practically  nothing,  and  their  whole 
schemes  savor  very  much  of  the  old  phantasies  of 
phrenology.  In  fact  such  work  has  been  specifically 
and  pointedly  criticised  by  real  psychologists  like  Prof. 
Muensterberg. 

No  attempt  has  been  made  to  give  these  passing 
comments  logical  form  or  arrangement.  Nor  is  there 
really  anything  presented  beyond  what  Mr.  Schreiber 
has  written  about,  though  many  of  the  ideas  are  ap- 
proached from  a  diflfcrent  point  of  view  and  from  dif- 
ferent experience. 


The    Ventilation   of    Industrial    Plants 

By  C   T.  Graham-Rogers,  M.D.,  Director,  and 

William  T     Doyle,  Mechanical  Enfiinerr, 

Division  of  Industrial   Hygiene.   New 

York  State    Department  of  Labor 

WE  have  conclusively  proven  the  necessity  for 
constant  air  changing  in  industrial  estab- 
lishments, and  have  noticed  beneficial  ef- 
fects upon  the  workers,  also  we  have  shown 
the  necessity  for  efficient  removal  of  dust,  fumes, 
gases  or  vapors.  The  solving  of  these  jjroblems  is  not 
merely  one  of  ordinary  public  health,  but  also  of  eco- 
nomics, for  there  is  financial  gain  in  many  ways.  The 
employer  secures  efficiency  which  enhances  his  finan- 
cial returns,  the  worker  secures  better  health  with  its 
financial  returns,  and  the  State  secures  healthier  citi 
zens  which  add  to  its  prosperity. 

In  the  list  of  paj)ers  presented  at  this  convention 
for  discussion,  heating,  lighting,  and  ventilating  are 
treated  from  many  specialized  viewjK>ints.  and  much 
valuable  knowledge  and  cxi>erience  have  been  dis- 
seminated ;  yet  in  all  the  list  there  is  not  included 
a  tieatisc  on  any  one  phase  of  industrial  ventilation 
or  lighting.  Surely  the  reason  is  not  bccau.sc  this 
field  is  not  sufficiently  extensive  to  warrant  attention: 
1,200,000  in  this  State  alone  are  employed  in  the  field 
of  manufacturing  on  an  average  of  nine  hours  each 
working  day,  representing  a  far  higher  number  of  man- 
hours  occupancy  of  work  rotmis  than  any  class  of 
structures  except  tenements. 

Neither  may  the  omission  he  attributed  to  the 
ideal  conditions  generally  prevalent  in  factory  build- 
ings with  regar<l  to  the  factors  un<ler  discussion.  A 
very  limited  examination  of  conditions  will  dissipate 
any  idea  of  this  being  a  fact.  In  no  place  other  than 
manufacturing  establishments  will  the  ventilation  prob- 

•  lh.p«r  •i>rp«'nl«l  at  the  rmot  ABBoa)  MmUbc  «»  tk*  Aamiean 
Sarictjr  of  HMittngiknd  VentiUUnc  BnctBaer*. 
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lems  present  so  many  complexities  and  in  no  other 
class  of  structures  will  the  solution  thereof  be  found 
so  primitive,  if  perchance  any  attempt  at  solution  has 
been  made.  Aside  from  questions  of  temperature  and 
air  movement,  the  theatre,  scTiool  or  hospital  furnishes 
no  problems.  These  questions  are  of  as  great  import- 
ance in  manufacturing  establishments,  and  in  many 
of  them  there  is  added  the  problem  of  caring  for  in- 
jurious gases,  fumes,  vapors  and  dusts  generated  by 
the  appliances  and  materials  of  manufacture. 

In  the  matter  of  heating  and  ventilation  of  factory 
buildings  the  architectural  profession  is  primarily  at 
fault.  In  designing  such  structures  the  craft  has  been 
servient  to  the  ideas  of  production  superintendents 
and  has  depended  on  this  latter  class  for  guidance  in 
matters  of  interior  arrangement,  professional  ingenu- 
ity being  exercised  only  in  minor  details  aside  from 
the  exterior  elevations.  It  has  not  consulted  experts, 
as  a  class  on  the  problems  of  ventilation,  heating  or 
lighting,  because  it  has  never  understood  the  necessity 
of  doing  so,  and  the  existence  of  the  necessity  has 
never  been  brought  home  in  a  way  as  impressive,  to 
cite  an  instance,  as  the  necessity  of  obtaining  expert 
structural  advice  when  the  fashion  in  office  buildings 
changed  from  the  five-storey  to  the  twenty-five  storey 
type.  No  better  evidence  is  required  of  the  lack  of  co- 
operation between  architects  and  ventilating  special- 
ists in  the  design  of  factory  buildings  than  the  ab- 
sence of  a  set  paper  at  this  conference,  relating  to  the 
problems  peculiar  to  this  class  of  structure. 

It  is  seldom  that  a  complete  set  of  plans  covering 
the  proposed  activities  to  be  carried  on  in  the  differ- 
ent parts  of  a  factory  reaches  the  State  Department  of 
Labor.  However,  one  such  set  was  received  not  long 
since,  and  in  checking  the  exhaust  system  shown  on 
same,  attention  was  drawn  to  the  fact  that  there  were 
soldering  rooms,  lacquering  rooms  and  even  buffing 
rooms  in  which  no  provision  was  made  for  caring  for 
the  fumes  or  dust  generated.  The  attention  of  the 
designing  engineer  was  called  to  these  apparent  omis- 
sions, and  he  explained  that  he  had  proposed  a  very 
comprehensive  system  of  mechanical  ventilation 
throughout  the  plant,  only  to  have  it  blue-pencilled  in- 
discriminately by  the  owner.  The  indiscriminate  pen- 
cilling was  all  too  apparent,  as  refinements  had  been 
allowed  to  remain,  whereas  essentials  were  excluded. 
There  is  a  surprise  coming  to  that  owner  on  the  occa- 
sion of  the  first  visit  to  the  plant  of  a  department  in- 
spector. 

It  is  necessary  that  an  educational  campaign  be 
planned  and  carried  to  the  notice  of  factory  owners. 
They  are  generally  of  the  type  described  by  one  au- 
thor as  not  seeing  beyond  the  penny  of  today;  but 
who  when  convinced  that  better  working  conditions 
mean  more  money  to  his  credit,  is  your  convert.  In 
planning  his  factory,  he  has  left  all  the  details  which 
he  considers  unimportant  to  his  architect,  depending 
on  the  architect  to  provide  facilities  of  heat,  light  and 
ventilation,  which  he  appreciates  vaguely,  but  whose 
importance  he  does  not  understand.  It  is  a  duty  of 
great  importance  to  show  the  architectural  brethren, 
and  through  them  the  owners,  that  expert  advice 
in  these  matters  will  repay  them  many  times  over,  in 
better  workmanship,  increased  output,  decreased  time 
lost  per  employee  through  illness,  decreased  cost  of 
illumination  and  in  numerous  other  ways.  It  is  a 
duty  to  the  ccnmtry  to  see  to  it  that  the  next  genera- 
tion and  the  next  after  that  are  not  sprung  from  starvl- 
ings,  for  while  we,  as  a  nation,  have  heretofore  had 


the  brawn  of  Europe  from  which  to  draw  our  manu- 
facturing labor,  we  may  well  look  to  the  day  in  our 
own  land  when  the  conditions  so  aptly  described  by 
Professor  Arnold  may  obtain. 


Development   in    Heating    and    Ventilating 
Industrial  Buildings* 

By  E.  L.  Hogan 

THE  industrial  building  of  to-day  is  heated  by 
one  of  three  methods :  direct  steam ;  direct 
hot  water;  or  by  forced  circulation  -of  air 
which  is  heated  by  heaters,  supplied  by  steam 
or  hot  water,  and  centrally  located.  The  greater  num- 
ber are  heated  by  direct  steam  because  it  can  be  in- 
stalled by  any  steam  litter  and  frequently  the  super- 
intendent with  his  millwright  and  other  help  can  do 
the  work.  They  know  more  about  this  system  than 
any  other  and  are  not  keen  for  methods  they  do  not 
fully  understand. 

In  certain  lines  of  industry  where  moisture  from 
some  drying  process  or  otherwise,  must  be  absorbed 
by  the  air  within,  the  blower  or  hot  blast  system  is 
most  efficient  because  by  means  of  it  the  moisture  is 
remoxed  by  the  circulation  of  the  air  that  heats  the 
building.  Also  in  buildings  where  smoke  or  gases 
must  be  removed,  the  forced  circulation  is  desirable. 

In  order  to  study  the  movement  of  air  currents 
let  us  assume  a  building  as  illustrated  in  Fig.  1.  This 
could  be  used  as  a  foundry,  machine  shop,  car  shop, 
structural  steel  plant  or  forge.  The  side  walls  are  of 
concrete  blocks  and  glass  set  in  steel  sash ;  the  frame 
work  is  of  steel,  the  floor  of  concrete ;  the  roof  of  rein- 
forced concrete  with  composition  roofing  cover.     • 

The  natural  air  currents  in  the  structure  would  be 
as  indicated  by,  small  arrows  in  the  illustration.  This 
movement  is  caused  by  the  difference  in  temperature 
of  the  air  within ;  that  coming  in  contact  with  the 
cold  roof,  monitors  and  outside  wall  becomes  cooler 
and  heavier,  and  consequently  falls.  The  warmer  air 
in  contact  with  the  floor  rises  and  circulation  is  set 
up  tending  to  equalize  the  inside  and  outside  tempera- 
ture. 

From  a  heating  standpoint  we  are  interested  in  a 
strata  covering  the  lower  eight  feet  of  the  interior. 
This  must  be  kept  comfortable  and  fairly  uniform.  It 
can  be  accomplished  by  creating  currents  in  the  upper 
portion  of  the  building  so  that  no  cold  air  will  reach 
the  floor,  taking  care  of  the  outside  walls  by  radiant 
heat  from  radiators  placed  above  and  out  from  the 
walls,  or  below  and  on  or  near  the  walls,  and  taking 
care  of  the  lower  strata  of  air  by  heat  from  the  hot 
strata  above.  This  method  is  practically  keeping  the 
exposed  surface  of  the  structure  warm  so  that  there 
will  be  no  cold  currents  in  the  working  portion. 

In  structures  of  this  kind  where  the  peak  of  the 
roof  is  40  feet  or  50  feet  above  the  floor  and  a  work- 
ing temperature  of  65  degrees  near  the  floor  is  main- 
tained, the  temperature  near  the  peak  will  be  approxi- 
mately 90  degrees.  While  it  is  apparent  that  by  keep- 
ing the  exposed  surface  warm  or  keeping  a  layer  of 
warm  air  next  to  it,  that  the  inside  of  the  structure 
will  be  warm,  nevertheless,  it  would  seem  a.s  though 
it  would  be  better  to  keep  the  working  strata  warm 
and  do  so  in  such  a  way  as  to  prevent  the  cold  cur- 
rents from  entering  this  strata.  This  would  reduce 
the  temperature  of  the  air  in  proximity  to  the  cold 

'  Paper  presented  at  the  recent  Annual  Meeting  of  tlie  Anicricen 
Society  of  Heating  and  Ventilating  Engineers. 


February  3,  1915 


THE    CONTRACT     RECORD 


127 


exposed  surface  and  decrease  the  heat  loss  from  the 
building. 

In  order  to  pnjduce  results  like  this  it  would  be 
necessary  to  continually  mix  hot  air  with  the  air  in  the 
working  strata  in  order  to  maintain  a  working  tem- 
perature. In  this  system  the  hotter  jwrtion  of  the 
building  is  the  lower,  and  the  radiant  heat  is  up  and 
toward  the  exposed  surfaces.  Air  mixes  or  diffuses 
very  rapidly  and  sufficient  air  must  be  circulated  in 
the  lower  working  strata  to  maintain  a  uniform  tem- 
perature. Such  a  system  is  what  is  aimed  at  with 
hot  blast  and  what  is  frequently  obtained.  It  is  sur- 
prising how  well  and  with  what  a  little  heating  sur- 
face and  conse([uent  small  steam  consumption  you 
can  heat  a  building  in  this  way. 

A  distributing  system  which  would  approximate 
these  results  is  indicated  on  this  plate  in   Fig.  2. 

Fre(|ucntly  it  is  attemi)ted  to  heat  a  structure  like 
this  with  a  hot  blast  system  by  simply  having  outlets 
in  the  mains  and  no  drop  pipes.  In  this  case  it  would 
be  necessary  to  direct  air  toward  the  outside  walls 
and  downward  at  various  angles  in  order  to  produce 
a  distribution  and  the  heating  would  revert  to  a  con- 
dition where  you  would  have  to  warm  or  produce  a 
layer  of  warm  air  next  to  the  radiation  system.  The 
ex])osure  in  this  case  would  be  larger  and  the  usual 
method  of  figuring  would  not  suFtice. 

In  figuring  the  heat  losses  from  a  building  you 
should  first  determine  how  you  are  going  to  heat  it 


FU-l 

and  then  it  will  be  possible  to  determine  what  the  dif- 
ference in  temperature  may  be  between  the  inside  and 
outside  of  the  various  parts,  such  as  outside  wall, 
glass,  roof,  monitors,  etc.  As  it  is  now,  we  take  the 
temperature  desired  and  assume  that  this  is  the  in- 
side temperature  all  over  and  with  all  methods  of 
heating.  The  heat  losses  from  the  building  shown  in 
l""igs.  1,  2  and  3  would  ])robably  be  determined  as 
follows :  inside  temi)erature,  assume  65  degrees ;  out- 
side temi)erature,  corresponding  0  degrees,  lixposures 
would  be  as  follows :  exposed  wall  surface ;  exposed 
wall  glass  surface;  exposed  roof;  exposed  monitor 
wall ;  exposed  monitor  glass ;  exposed  floor. 

Using  constants  for  radiation  losses  our  table  of 
losses  would  be  as  follows : 


Kiiiil 

No. 
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Con.  X 
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of 

of 

in 

con- 

Temp. 

in 

Surface 

8fl.  ft. 
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at.u. 

Outside    wall    .... 
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C.l 

.33 

21.45 

194.000 

Outside  glass    .... 

10,760 

65 

1.2 

78. 

838,000 

Outside    roof    .... 

;i8,400 

65 

.3 

19.50 

711,000 

Monitor    Wall    . .  . 

3,600 

65 

.4 

26. 

93,600 

Monitor   glass    . . . 

4,800 

65 

1.35 

87.8 

422.000 

Monitor  floor   .... 

36,000 

35 

.31 

10.85 

391,000 

2,649,600 

Tolal  lu'at  U)ss 

oiuals    . 

2,649,600 

B.t.u. 

iicated   (lay   time,   only 

add    107e    ... 

264,900 

B.t.u. 

For  inlillration 

of  air  on 

windy  days 

add    10% 

264,900 

B.t.u. 

With  a  condensation  of  %  per  sq.  ft.  of  direct  radiation, 
this  structure  would  require  13,200  sq.  ft.  or  1  fq.  ft.  for  every 

With  direct  radiation  placed  along  the  outside 
walls  or  suspended  from  the  roof  trusses  the  average 
temperature  between  the  inside  and  outside  of  the  ex- 
loosed  surface  would  be  greater,  the  heat  loss  approxi- 
mately 3,663,000,  and  the  radiation  required  would 
l)robably  be  approximately  15,250  or  1  sq,  ft.  to  77.4 
cu.  ft.,  providing  for  the  same  extra  10  per  cent,  to 
heat  up  quickly  in  the  morning  where  the  building 
is  used  during  the  day  time  only  and  also  for  loss  due 
to  infiltration  of  air  on  windy  days. 

Now  if  a  hot  air  system  were  used  with  drop  pipes 
so  as  to  distribute  the  air  over  the  working  strata,  the 


Fig.  2 

average  loss  from  the  building  would  in  all  probability 
be  approximately  2,6iSO,000  allowing  for  the  same  ex- 
tra amounts  under  similar  conditions.  However,  to 
])artially  offset  this,  is  the  loss  in  temperature  of  the 
air  due  to  radiation  from  the  distributing  ducts.  This 
amounts  to  approximately  8  per  cent.,  varying  with 
the  shape  of  building  or  the  extent  of  the  distributing 
ducts.  This  would  be  equivalent  to  increasing  the 
radiation  loss  by  8  per  cent.,  which  would  bring  it  up 
to  2,900,000  B.t.u.  Thus  it  would  seem  that  by  ap- 
plying the  heat  to  the  area  where  it  is  required,  we 
would  save  approximately  21  per  cent,  of  steam  re- 
quired. This  would  only  be  possible  with  a  blower 
system  and  with  distribution  to  the  strata  required  as 
indicated  in  Fig.  2. 

If  the  drop  pipes  or  ducts  were  stopped  within  3 
feet  of  the  main  duct  and  the  air  directed  out  toward 
the  outside  walls  and  down,  the  problem  would  become 


3.171>,400   B.t.u, 
Total  cubical  contents  of  structure  =  1,180,000  cu.  ft. 


Fig.  3 

similar  to  the  direct  radiation  installation  and  the 
losses  would  be  between  3,179,400  and  3.663,000  which 
would  be  more  nearly  correct,  and  in  this  event  the 
saving  due  to  the  use  of  a  properly  designed  hot  blast 
system  would  be  approximately  between  9  per  cent, 
and  21  per  cent. 

Owing  to  the  fact  that  a  hot  blast  system  can  be 
overloaded  and  is  also  capable  of  forcing  the  heat  to 
all  parts  of  a  structure  under  adverse  conditions,  the 
average  purchaser  exjH'Cts  a  great  deal  more  from  it 
than  from  direct  radiation  and  our  ex|>eriencc  has  been 
that  a  hot  blast  system  has  to  do  about  20  j>er  cent, 
better  work  than  wtntld  be  exiK<cted  from  a  direct  job. 
A  great  deal  more  is  expected  of  something  which  is 
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more  conspicuous  and  which  has  a  moving  or  operat- 
ing part. 

There  is  one  thing  which  should  be  kept  in  mind 
and  that  is  that  as  the.  outside  temperature  rises  and 
the  requirements  become  less,  the  temperature  of  the 
air  or  the  quantity  of  the  same,  may  be  reduced,  and 
in  practice  this  is  done  so  that  the  average  amount 
of  steam  used  for  a  season  is  much  lower  than  the 
maximum  requirements. 

With  a  direct  radiation  installation  the  tempera- 
ture of  the  steam  cannot  be  lowered  because  generally 
exhaust  or  low  pressure  steam  is  used  and  hence  the 
only  way  to  cut  down  the  quantity  is  to  cut  off  certain 
parts  of  the  radiating  surface.  This  does  not  distri- 
Ijute  the  heat  as  well  as  before  and  therefore  is  not 
generally  done.  The  method  pursued  is  to  open  the 
windows  and  increase  the  radiation  loss  to  a  point 
where  it  will  maintain  a  comfortable  temperature  and 
while  the  average  outside  temperature  is  higher  than 
the  maximum  requirements  the  quantity  of  steam  is 
not  reduced  materially. 

Now  as  regards  cost  of  installations.  The  design 
and  manner  of  fan  blast  application  is  something  that 
can  always  be  worked  out  to  good  advantage  though 
the  method  of  application  must  necessarily  depend  up- 
on the  character  of  the  building  and  its  uses. 

The  ordinary  industrial  building  presents  the 
simplest  of  all  problems.  As  a  rule  the  per  capita 
space  for  the  workmen  is  large  and  the  heating  only 
is  of  paramount  importance  while  ventilation  is,  in  a 
way,  incidental.  As  a  rule  ventilation  can  be  secured 
by  allowing  the  fan  to  draw  its  air  from  the  build- 
ing, thereby  turning  the  air  over  and  over,  merely 
adding  to  the  heat  necessary  to  offset  the  leakage  and 
radiation  losses.  To  this  end  it  is  desirable  that  appa- 
ratus be  placed  as  near  to  the  centre  of  the  building 
as  possible  so  the  circulation  is  nearly  uniform  from 
all  sides.  Such  a  location  very  much  simplifies  the 
distributing  arrangement  and  materially  reduces  the 
cost. 

From  the  apparatus  the  air  is  discharged  into  un- 
derground or  overhead  pipes  to  get  to  its  proper  des- 
tination. It  follows  from  the  above,  however,  that  the 
best  results  are  obtained  by  discharging  the  heated  air 
near  the  floor  and  outward  so  as  to  distribute  it  as 
nearly  uniform  as  possible.  It  is  usually  most  con- 
venient to  carry  the  piping  overhead  in  the  manner 
shown  in  Fig.  2. 

The  average  class  of  industrial  buildings  can  very 
often  be  heated  satisfactorily  with  a  limited  niniiber 
of  ducts  by  discharging  the  air  at  high  velocity  and 
thus  compelling  it  to  continue  its  direction  of  move- 
ment for  a  considerable  distance  without  the  use  of 
conducting  pipes.  This  simple  construction  must  be 
ada]3ted  to  the  character  of  the  work  carried  on  in 
the  building,  extra  refinement  in  the  manner  of  distri- 
bution being  unnecessary  where  the  workmen  are 
actively  employed.  However,  great  care  should  be 
used  in  such  a  distribution  not  to  have  the  air  cur- 
rents strike  the  occupants,  as  many  systems  have  been 
condemned  for  this  reason — no  fault  of  the  heating 
but  of  the  distribution. 

In  other  cases,  when  obstructions  interfere,  the  air 
can  be  forced  only  a  short  distance  and  local  distribu- 
tion is  necessary.  This  is  common  jn  the  ordinary 
car  paint  shop.  There  the  air  is  generally  discharged 
downward  toward  the  floor  through  ])ipes  extending 
down  between  the  cars.  This  not  only  heats  the 
building  but  the  time  of  drying  is  very  materially  de- 
creased. 

A  similar  problem  is  the  case  of  a  locomotive  round- 


house where  a  blower  system  can  be  made  to  serve  a 
double  purpose.  The  general  heating  can  be  accom- 
plished by  discharging  the  air  from  overhead  pipes  to- 
ward the  walls  on  either  side  or  it  may  be  utilized  as 
a  means  of  rapidly  melting  the  snow  and  ice  from  the 
running  gear  of  the  engines  by  discharging  all  or  a 
part  of  the  warm  air  into  the  pits. 

Industrial  buildings  two  storeys  and  higher  can 
very  often  be  equipped  and  satisfactorily  heated  with- 
out any  distributing  pipe  connections  by  having  verti- 
cal flues  built  in  the  walls  from  which  the  air  is  dis- 
charged toward  the  opposite  side  through  openings 
from  8  to  10  feet  above  the  floor  line.  These  flues  and 
but  little  to  the  cost  of  the  building  if  the  same  are 
taken  care  of  in  the  architectural  design. 

Whenever  the  flues  can  be  built  in  the  walls  and 
the  distributing  ducts  are  of  moderate  extent  the  sys- 
tem will  figure  less  in  first  cost  than  any  other  capable 
of  attaining  the  same  results. 

From  the  standpoint  of  equivalent  results  a  blower 
system  of  heating  can  be  installed  at  not  greater  ex- 
pense and  with  as  much  profit  to  the  contractor  as  a 
system  of  direct  radiation.  It  can  be  overloaded  or 
can  be  operated  as  conditions  require.  In  this  way  the 
steam  consumed  is  minimum.  If  motors  are  used  it 
might  cost  more  to  operate  the  fan  but  the  saving 
in  steam  would  more  than  offset  this.  There  is  the 
added  advantage  that  ventilation  is  possible  and  where 
moisture  is  to  be  removed  there  is  no  comparison,  as 
circulating  air  is  the  universal  absorbing  medium.  In 
many  cases,  for  no  greater  expense  during  the  year, 
ventilation  and  heating  can  be  produced  for  what  heat- 
ing formerly  cost. 

One  feature  of  hot  blast  heating  that  is  particu- 
larly apparent  to  us  is  that  most  contractors  do  not 
have  the  confidence  in  their  ability  to  make  the  in- 
stallation a  success  that  they  do  with  direct  radiation. 
As  a  result,  very  often  direct  radiation  is  resorted  to 
where  a  fan  system  would  be  more  satisfactory  and 
economical.  We  think  this  is  due  possibly  to  the 
feeling  in  general  that  a  fan  system  is  more  or  less 
guess-work.  Nothing  is  further  from  the  truth,  for 
the  science  of  hot  blast  heating  has  been  developed 
until  absolute  results  can  be  guaranteed  by  the  leading 
concerns. 


When  concrete  surfaces  are  discolored  as  a  result 
of  smoke,  soot  and  similar  impurities,  it  is  sometimes 
possible  to  remove  the  accumulation  by  applying 
naphtha.  If  this  fails,  a  light  application  of  sand- 
blast will  entirely  remove  the  discolored  surface. 


The  serious  loss  of  life  attending  fires  in  com- 
bustible buildings  occupied  by  large  numbers  of  per- 
sons is  usually  due  to  the  loss  of  presence  of  mind  and 
consequent  panic.  On  the  other  hand,  buildings  con- 
structed and  equipped  in  accordance  with  approved 
fire-resisting  methods  impart  confidence  to  their  oc- 
cupants, and  in  the  event  of  fire  the  process  of  evacu- 
ating the  building  takes  the  form  of  an  orderly  pro- 
cession instead  of  a  wild  stampede.  An  instance  is 
recorded  in  the  columns  of  our  contemporary,  Con- 
crete-Cement Age,  where  it  is  stated  that  on  the  out- 
break of  fire  in  a  tall  building  in  New  York,  some  600 
nien  and  women  escaped  with  perfect  safety.  The 
building  was  constructed  with  concrete  floors,  con- 
venient fire  escapes,  and  insulated  lift  shafts,  the  re- 
sult being  that  the  strength  and  durability  of  the  floors 
gave  confidence  to  the  workers,  who  found  their  way 
down  the  insulated  shafts  with  order  and  safety. 
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^Specifications  Covering  the  Rolling   of   Road 
P  Crusts  of  Various  Types 


By  W.  W.  Crosbyt 


BlCEORli  jjrocccdiiig  t(j  details,  it  seems  neces- 
sary, for  the  sal<e  of  clearness,  to  state  cer- 
tain general  jirinciples  in  regard  to  specifica- 
tions.     Recognition    of    them    may    be    more 
general  than  the  speaker  is  aware,  but  it  seems  to  him 
their  emphasis  at  the  ex])ense  of  reiteration  is  demand- 
ed by  the  apparent  frequency  of  their  neglect. 

In  the  iirst  pl^cc,  while  it  may  be  necessary  some- 
times to  restrict  in  details  the  methods  to  be  follow- 
ed, generally  it  will  be  found  more  satisfactory  to 
specify  the  results  to  be  obtained  rather  than  one  ex- 
act method  for  reaching  the  result.  Elasticity  for  meet- 
ing variations  in  conditions  encountered  will  then  not 
be  wanting.  This  is  especially  true  as  regards  rolling. 
Secondly :  where  necessary  the  methods  of  produc- 
ing the  result  may  be  limited  by  specific  description 
but  this  should  be  done  onl}-  when  unavoidable  for  the 
insurance  of  proper  results  and  for  preventing  the  pro- 
duction of  a  result  which  will  be  ofiered  for  acceptance 
as  "just  as  good." 

Thirdly :  for  economic  reasons  as  much  elasticity 
as  is  practicable  should  be  given  in  the  provisions  for 
limits,  in  the  descriptions  of  the  machinery  or  tools 
allowed  for  use. 

Eourthly :  the  specification  of  the  result  to  be  se- 
cured should  be  absolutely  definite,  clear,  and  as  brief 
as  may  be  consistent.  The  specification  should  so  des- 
cribe the  product  that  no  more  room  for  argument  as 
to  the  fulfillment  of  the  specification  will  exist  than 
will  be  occupied  by  a  few  questions  whose  answers 
can  and  nuist  be  determined  by  scientific  methods,  such 
as  physical  or  chemical  analyses  and  arithmetical  cal- 
culations or  measurements. 

With  specifications  drawn  on  the  basis  of  the  fore- 
going, most  of  the  difiiculties  complained  of  in  many 
specifications  would  be  obviated.  The  ever-recurrent 
question  of  the  interpretation  of  the  clauses  would 
have  eliminated  from  it  such  extremely  annoying  and 
indefinite  factors  as  the  meaning  of  many  phrases,  the 
permitting  of  substitute  methods,  the  personal  equa- 
tion in  interpretations  under  varied  conditions,  and 
resolved  itself  into  simply.  What  will  be  the  maximum 
allowance  of  variation  from  the  specified  results  with- 
out making  the  actual  result  secured  unacceptable? 

Assuming  now  that  the  specifications  in  regard  to 
the  road  crust  have  been  drawn  in  all  other  points  on 
the  basis  outlined,  the  clauses  regarding  the  rolling  will 
be  considered. 

As  a  horrible  example  of  what  not  to  do,  the  follow- 
may  be  cited : — 

"Imiiiodiati-ly  al'ttr  the  application  of  the  refined  tar,  a 
layer  of  dry  No.  1  broken  stone,  not  to  exceed  tliree-eightlis 
of  an  incli  in  tliickness,  sh.tll  be  spread  and  broomed,  as 
directed  by  tlie  Engineer,  over  the  surface  of  tlie  refined  tar, 
and  shall  be  at  once  rolled  as  directed  by  the  Engineer  with 
a  roller  weighing  between  eight  and  fifteen  tons." 

This  is  not  a  "creature  of  the  imagination"  ol  the 
writer,  but  really  a  verbatim  extract  from  a  set  of  speci- 
fications recently  adopted  as  "standard"  (,save  the 
mark!)  by  a  national  society  of  considerable  preten- 
sions.   It  is  not  the  intention  of  the  writer  to  digress 
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into  a  discussion  of  cither  the  syntax  of  the  clause  or 
the  propriety 'of  the  cxj)ression  "as  directed  by  the 
engineer."  Eamiliarity  of  his  readers  with  such  dis- 
cussion will  be  assumed.  Jle  merely  wishes  to  illus- 
trate by  the  quotations  his  remarks  here.  Take  the 
foregoing  as  the  "Before"  picture.  Let  us  see  how  an 
"After"  looks. 

Immediately  after  the  application  of  the  refined  tar. 
No.  1  broken  stone  shall  be  spread  and  broomed  into  an 
even  layer  that  will  not  be  over  three-eighths  of  an  inch  in 
thickness  over  the  surface  of  the  refined  tar,  and  this  layer 
shall  be  at  once  rolled  with  a  roller  of  not  less  than  eight 
nor  more  than  fifteen  tons  in  weight.  The  rolling  shall  be 
continued  until  the  surface  shall  be  compact  and  even. 

Which  form  of  the  clause  is  more  definitely  inter- 
jjreted  ?  Under  which  are  opportunities  for  the  dis- 
play of  idiosyncracies  of  engineer  and  contractor 
greater?  Under  which  form  is  it  more  easily  possible 
to  estimate  the  cost  of  doing  the  work  and  then  to 
name  a  definite  price  for  it? 

For  further  illustration  of  the  theme,  let  us  con- 
sider for  a  moment  a  clause  from  the  printed  specifica- 
tions for  macadam  used  by  a  large  English  city: 

"The  second  coat  (of  metal)  shall  then  be  uniformly 
applied  and  the  whole  surface  shall  receive  a  thin  coating  of 
fine  granite  chippings  or  other  binding  material,  approved 
by  the  City  Surveyor,  not  exceeding  one  inch  in  size,  whicli 
shall  be  well  rolled  again  three  times." 

Now  regardless  of  whether  this  city  surveyor,  who 
it  may  be  supposed  is  at  least  not  expected  to  be  of 
extraordinarily  small  size  in  any  particular,  would  lose 
his  job  and  be  supplanted  (by  what?)  if  the  commas 
were  lost,  is  not  the  inelasticity  or  unnecessary  and  in- 
convenient rigidity  of  the  clause  as  it  stands  apparent? 
Again,  from  a  large  city's  (in  this  country)  speci- 
fications : 

"When  the  grading  has  been  completed,  the  entire  sur- 
face shall  be  rolled  not  less  than  three  times  with  a  steam 
roller  weighing  not  less  than  3.".0  pounds  per  lineal  inch  of 
roller;  or,  if  in  the  opinion  of  the  Engineer,  the  use  of  a 
steam  roller  is  impracticable,  he  may  permit  the  use  of  a 
horse-roller  weighing  not  less  than  250  pounds  per  inch." 

Will  any  two  contractors  estimate  the  cost  of  the 
rolling  under  this  clause  at  the  same  figures? 

One  more  illustration,  this  time  from  sp  ns 

of  one  of  the  so-called  progressive  cities  of  i.  iry. 

(It  has  now  a  City  Manager  who  seems  to  be  doing 
good  work,  and  perhaps  it  should  be  presumed  that 
the  city's  specifications  have  since  been  brought  be- 
yond criticism.  Nevertheless  the  counterpart  of  the 
clause  may  also  be  found  elsewhere). 

"The  surface  must  be  made  perfectly  even  by  healed 
smoothers  and  be  rolled  with  a  steam  roller  weighing  not  less 
than  850  lbs.  to  the  inch  run,  the  rolling  must  be  continued 
for  not  less  than  five  hours  for  each  1,000  square  yards  of 
-iirface." 

Does  this  mean  that  the  roller  must  be  constantiv 
moving  and,  if  so,  at  what  rate  of  speed  ?  Will  rolling 
part  of  the  1,000  square  yards  of  surface  once,  and  the 
rest  of  it  as  many  more  times  as  may  be  necessary  to 
occup  the  period,  fulfill  the  s|)ccihcation? 

\arious  other  questions  are  easily  framed,  and  it 
is  necessary  to  consider  the  jxissibili'ties  for  all  such 
questions  as  have  been  suggested,  because  of  the  con- 
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ditions  usually  present  in  connection  with  public  work 
—the  great  bulk  of  highway  work.  It  is  futile  to  argue 
that  the  clauses  as  they  stand  should  be  readily  under- 
stood to  mean  this  or  that  by  all  competent  highway 
engineers  and  contractors,  and  that  the  questions  above 
suggested  are  merely  captious  criticisms.  But  con- 
tractors for  public  work  of  this  character  are  not  yet 
usually  selected  and  invited  to  bid.  The  bidding  is 
open  to  all — experienced  or  inexperienced,  intelligent 
or  stupid,  straight  or  crooked,  who  can  fulfil  certain 
requirements  (generally  financial  ones)  and  the  diffi- 
culties in  the  way  of  rejecting  the  low  bid  are  well 
known.  Many  green  contractors  have  to  be  educated ; 
many  would-be  sharp  ones  held  in  the  narrow  path; 
and  competition  in  bidding  must  be  encouraged.  Again, 
the  supply  of  inspectors,  as  well  as  of  contractors, 
must  be  examined  through  the  same  glasses,  and  pro- 
visions made  for  using  that  material  also  to  the  best 
advantage,  considering  its  likely  qualities.  Frict'on 
as  well  as  lawsuits  must  be  avoided. 

As  far  as  possible,  there  should  be  left  no  oppor- 
tunity for  such  questions  as  are  indicated  above,  and 
the  specifications  may,  to  this  end,  even  express  (to 
a  certain  extent  and  as  before  suggested)  definite 
methods  to  be  followed  in  the  production  of  results, 
and  contain  an  exact  description  of  the  results  them- 
selves. 

Having  criticized  what  has  been  done,  it  is  but 
fair  that  the  writer  should  specifically  propose  some- 
thing to  be  done  in  this  line  and  illustrate  his  proposi- 
tion also.  To  attempt  to  cover  here  every  case  of  roll- 
ing the  road  crust  would  be  probably  as  unnecessary 
as  it  would  be  uninteresting  to  the  reader.  Hence  the 
writer  will  limit  his  suggestions  to  what  he  considers 
a  few,  but  perhaps  typical,  exhibits. 

He  thinks  the  "Rolling"  clauses  should  be  as  fol- 
lows: 

FOR  "VVATERBOUND   M.A.CADAM" 

Sub-Grade 

"The  portion  of  the  road-bed  prepared  for  the  crust  shall 
be  —  feet  wide,  be  brought  to  the  grades  and  cross  sections 
shown  on  the  plans,  and  be  rolled  with  a  self-propelled 
roller  until  firm  and  solid.  All  depressions  that  may  appear 
during  the  rolling  shall  be  filled  with  approved  earth  and  re- 
rolled  until  a  firm,  even  surface  with  a  proper  grade  and 
cross-section  shall  be  obtained." 

First  Course 

"After  the  layer  of  broken  stone,  slag,  gravel,  shells,  or 
other  metal  for  the  first  course  shall  have  been  spread  uni- 
formly to  the  proper  cross  section,  it  shall  be  rolled  with 
a  three-wheeled,  self-propelled  roller,  weighing  not  less  than 
ten  tons,  until  the  layer  shall  be  compacted  to  form  a"  firm, 
even  surface.  Should  any  serious  difficulty  in  connecting 
such  metal  as  certain  granite  rocks  be  experienced  while  roll- 
ing, lightly  spreading  the  layer  with  sand  or  other  material 
or  sprinkling  it  with  water,  all  as  may  be  approved  by  the 
Engineer,  shall  be  employed.  The  rolling  shall  begin  at  the 
sides  and  work  toward  the  centre  of  the  roadway,  thoroughly 
covering  the  space  with  the  rear  wheels  of  the  roller.  The 
rolling  shall  be  discontinued  before  the  pieces  of  metal  lose 
their  angular  character. 

"Should  any  unevenness  or  depressions  appear  during  or 
after  the  rolling  of  the  first  course,  they  shall  be  remedied 
with  fresh  metal  of  the  same  kind  as  previously  used  and 
the  rolling  shall  thereupon  be  resumed  and  continued  until 
a  firm,  uniform  and  even  surface  shall  be  obtained.  Should 
sub-grade  material  appear  at  any  time  to  have  churned  up 
into  or  mixed  with  the  metal  of  the  first  course,  the  contrac- 
tor shall,  at  his  own  expense  and  without  extra  compensa- 
tion, dig  out  and  remove  the  mixture  of  sul)-grade  material 


and  metal  and  replace  the  same  with  clean,  fresh  metal  of  the 
same  kind  as  previously  used  in  this  course,  thoroughly  re- 
rolling  and  compacting  the  fresh  metal  so  that  the  first 
course  shall  finally  be  firm,  uniform  and  even  on  its  surface 
with  the  latter  at  the  proper  grades  and  cross  sections." 

Second  Course 

"After  the  metal  for  the  second  course  shall  have  been 
spread  to  the  proper  thickness  and  cross-sections,  it  shall 
be  rolled  as  hereinbefore  provided  under  the  head  of  "First 
Course,"  except  that  water,  in  connection  with  the  rolling, 
shall  be  used  as  follows: — When  the  rolling  shall  have  been 
carried  on  to  the  point  where  the  metal  of  the  second  course 
will  not  push  or  "weave"  ahead  of  the  roller  and  any  de- 
pressions or  unevennesses  have  been  properly  remedied  as 
provided,  the  rolling  shall  be  interrupted  and  a  thin  layer 
of  sand,  screenings,  or  other  approved  binding  material,  shall 
be  evenly  spread  over  the  surface  of  the  second  course  metal 
with  as  little  disturbance  of  the  latter  as  possible.  The 
quantity  of  fine  material  so  applied  shall  be  just  sufficient 
to  cover  the  metal  and  care  shall  be  e.xcrcised  to  avoid  its 
use  in  excess.  Water  shall  then  be  sprinkled  on  the  road- 
way surface  and  the  rolling  at  the  same  time  resumed,  the 
quantity  of  water  used  being  such  as  will  prevent  the  fine 
material  from  sticking  to  the  wheels  of  the  roller.  The  com- 
bined watering  and  rolling  shall  be  continued  until  the  voids 
of  the  metal  shall  become  so  filled  with  the  finer  particles 
as  to  result  in  a  wave  of  water  being  pushed  along  the  road- 
way surface  ahead  of  the  roller  wheel.  The  watering  and 
rolling  shall  then  be  discontinued  until  the  macadam  shall 
have  dried  out.  If  then  the  metal  shall  begin  to  loosen  and 
to  appear  on  the  roadway  surface,  or  if  the  voids  in  the 
metal  shall  appear  to  be  not  properly  filled,  the  watering 
and  rolling  shall  be  resumed  with  the  application  of  only 
as  much  additional  fine  material  as  may  be  necessary.  Any 
depressions  or  movements  appearing  during  the  above  opera- 
tions shall  be  remedied  by  the  contractor  as  hereinbefore  pro- 
vided and  when  completed,  the  macadam  shall  be  uniform, 
firm,  compact  and  of  at  least  the  thickness  required  and 
shall  have  an  even  surface  nowhere  departing  by  more  than 
one  inch  from  the  grades  and  cross  sections  shown  on  the 
plans." 

BRICK  PAVEMENTS 
Sub-Grade 

"The   portion    of   the    road-bed   prepared    for    the    crust 

shall  be  feet  wide,  be  brought  to  the  grades  and  cross 

sections  shown  on  the  plans,  and  be  rolled  with  a  self-pro- 
pelled roller  until  firm  and  solid.  All  depressions  that  may 
appear  during  the  rolling  shall  be  filled  with  approved  earth 
and  re-rolled  until  a  firm,  even  surface  with  a  proper  grade 
and  cross-section  shall  be  obtained." 

Cushion 

"After  the  material  for  the  cushion  shall  have  been  even- 
ly distributed  to  the  proper  thickness  and  spread  to  the  pro- 
per grades  and  cross  sections,  it  shall  be  thoroughly,  firmly 
and  evenly  compacted  by  rolling.  The  roller  shall  weigh  not 
less  than  ten  pounds  per  inch  in  length,  should  approximate 
twenty-four  niches  in  diameter,  and  shall  not  be  more  than 
thirty  inches  in  length.  After  rolling  until  the  cushion  shall 
be  properly  compacted  as  above  prescribed,  the  template  shall 
be  applied,  and  if  the  surface  6t  the  cushion  shall  be  found 
to  be  not  uniformly  parallel  to  the  surface  required  for  the 
finished  pavement  nor  at  the  proper  grades,  the  defects  shall 
be  remedied  and  the  rolling  shall  then  be  repeated." 
Rolling  the  Brick 

"After  the  brick  for  the  pavement  shall  have  been  laid 
as  provided  and  the  surface  of  the  roadway  swept  clean,  the 
brick  shall  be  rolled  with  a  self-propelled  tandem  roller, 
having  a  weight  of  not  less  than  three  nor  of  more  than  five 
tons.  The  first  passage  of  the  roller  over  the  brick  shall  be 
at  a  slow  pace,  shall  be  begun  at  the  curb,  and  the  rolling 
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shall,  by  means  of  overlapping  passages  parallel  to  the  curb, 
proceed  to  the  centre  of  the  street.  The  rolling  shall  then 
proceed  from  the  other  curb  to  the  centre  in  the  same  man- 
ner. The  roadway  shall  thereafter  be  rolled  transversely  by 
parallel  overlapping  passages  from  curb  to  curb  at  each  angle 
of  forty-five  degrees,  with  the  curbs,  and  finally  by  passages 
of  the  roller  parallel  to  the  curbs  as  at  first  above  described. 
When  the  rolling  shall  have  been  completed,  as  above  des- 
cribed, the  surface  shall  be  even  at  the  proper  grades  and 
cross-sections.  Any  depression  exceeding  one-quarter  of  an 
inch  in  depth  under  a  ten  foot  straight  edge  laid  on  the  sur- 
face of  the  brick  parallel  with  the  curb  shall  be  properly 
remedied  by  the  contractor,  at  his  own  expense  and  without 
extra  compensation." 


Personal  Mention 

Mr.  J.  1!.  K.  Fisken,  architect,  has  opened  an  office  in 
Room  201,  2',i  Scott  street,  Toronto. 

Mr.  F.  W.  W.  Doane,  City  Engineer  of  Halifax,  X  S  ,  is 
on  niililury  service  on  the  outposts  near  Halifax. 

Mr.  K.  S.  Fraser,  Town  Engineer  of  New  Glasgow,  X.S., 
has  submitted  a  comprehensive  report  on  permanent  paving 
work  in  the  city. 

Mr.  J.  !•'.  Armstrong,  C.E..  luis  been  a|<|>oinled  eiigintir 
of  the  water  and  sewerage  department  at  St.  John,  N.B.,  un- 
der City  Engineer  Murdoch.  Mr.  Armstrong  graduated  from 
the  University  of  New  Brunswick  in  llilO  and 'took  a  post- 
graduate course  in  hydraulics  at  McGill  I'niversity  where  he 
made  a  special  study  of  city  water  supply  systems.  He  has 
had  considerable  experience  in  the  installation  of  water  and 
sewerage  systems  in  the  province  of  Alberta. 

Medicine  Hat  to  Lose  City  Engineer  Grimmer 

Mr.  A.  K.  Grimmer,  City  Engineer  of  Medicine  Hat,  is 
resigning  on  March  1  owing  to  ill  health  and  is  returning  to 
his  old  home  at  St.  Andrews,  N.B.,  for  an  extended  rest. 

Mr.  Grimmer  is  a  native  of  St.  Andrews  and  a  graduate; 
of  the  University  of  New  Brunswick.  After  an  extended  ex- 
perience in  all  branches  of  engineering  work*  he  went  to 
Medicine  Hat  as  City  Engineer,  in  March,  lUlO,  since  which 
time  the  city  has  increased  in  population  from  4,000  to  15,000. 

It  goes  without  saying  that  during  Mr.  Grinimer's  ad- 
ministration iniblic  work  at  Medicine  Hat  has  developed 
rapidly.  The  original  water  plant  was  found  inadequate  and 
abandoned.  A  new  combined  electric  power  and  water  plant, 
having  an  electrical  capacity  of  4,300  h.p.,  was  constructed. 
The  water  plant  has  a  pumping  capacity  of  nine  millions  gal- 
lons per  24  hours  and  a  mechanical  filtration  capacity  of  six 
inillion  gallons.  It  is  equipped  with  the  most  modern  ap- 
pliances for  eflicient  and  economical  operation.  The  cost  of 
its  construction  was  $500,000.  In  addition  to  this,  the  distri- 
bution system  was  extended  twenty-six  miles  at  a  cost  of 
some  $250,000  and  a  reinforced  concrete  reservoir,  having  a 
capacity  of  2,750,000  gallons,  was  built  at  a  cost  of  $52..">00. 
The  whole  plant  is  designed  for  a  population  of  :i0.000. 

A  complete  system  of  domestic  sewers  was  developed  by 
Mr.  Grimmer  and  twenty-five  miles  have  been  constructed. 
Two  sewage  pumping  stations  have  been  built  at  a  cost  of 
approximately  $400,000.  A  complete  system  of  surface  sew- 
ers was  laid  out  and  eight  miles  have  been  constructed  ,it  i 
cost  of  $100,000. 

Twenty-one  miles  of  sidewalk  and  eleven  miles  of  curb 
and  gutter  have  been  constructed  at  an  outlay  of  $255,000. 

The  natural  gas  distribution  system  has  been  extended 
thirty-five  miles  and  fifteen  gas  v?ells  have  been  completed 
at  an  expenditure  of  $150,000. 

Over  and  above  these  works,  which,  in  themselves,  arc 
noteworthy  in-  a  city  like  Medicine  Hat.  there  has  been  pro- 

•DotallKOf  this  experience  were  given  In  our  Ann>i»l  Nnniber  of  April 
VM.  1912,  under  llio  fcftture.  "  Tlio  City  Knglneers  of  the  Dominion. 


portionate  development  in  other  branches  of  municipal  activ- 
ity, such  as  stream  diversion;  the  development  of  a  stores  and 
purchasing  department  for  the  control  of  all  city  purchases; 
the  macadamizing  of  streets;  the  construction  of  retaining 
walls;  the  lightinfi;  of  streets,  and  so  on. 

During  Mr.  Grimmer's  administration,  practically  all  con- 
struction work  has  been  done  by  day  labor,  with  the  excep- 
tion of  the  drilling  of  gas  wells.  The  deduction  is  that  Mr. 
Grimmer's  exceptional  efficiency  as  a  supervisor  justified  the 
Council  in  continuing  the  system. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


WESTERN  CANADA 

The  ratepayers  of  South  Vancouver  have  passed  a  by- 
law to  raise  $400,000  for  the  construction  of  sewers. 

Mr.  T.  /Xird  Murray  has  prepared  plans  for  the  proposed 
sewerage  system  and  sewage  disposal  plant  at  Canora,  Sask., 
for  which  the  ratepayers  of  that  town  have  passed  a  by-law  to 
raise  $.100,000.  The  work  is  not  likely  to  be  put  in  hand  for 
some  time. 

From  New  Westminster,  B.C.,  comes  the  report  that  the 
Laminated  Materials  Company,  of  Boston,  are  making  ar- 
rangements with  the  Dominion  Match  Company  to  lease 
their  factory  at  Brunette  River  with  a  view  to  establishing  a 
branch  for  the  manufacture  of  laminated  wood. 

The  power  house  which  the  Provincial  Government  of 
Manitoba  has  been  building  on  Broadway  .Avenue,  Winnipeg, 
at  a  cost  of  $150,000,  is  practically  completed.  The  work  was 
carried  out  under  the  supervision  of  the  Provincial  architect. 
Mr.  V.  W.  Horwood,  by  the  National  Construction  Com- 
pany. Winnipeg. 


EASTERN  CANADA 

The  Mechanical  Engineering  Company,  Limited,  have 
moved  the  office  and  works  from  129  Mill  street,  Montreal,  to 
55  Cote  street. 

The  foundation  work  has  been  completed  for  an  addition 
to  the  Regal  Road  school,  Toronto,  which  is  estimated  to 
cost  $100,000.  Messrs.  Chalkley  &  Son  have  the  masonry 
contract. 

Mr.  Paul  Seurot,  consulting  engineer,  Montreal,  has  been 
retained  by  the  City  Council  to  draw  up  plans  and  specifica- 
tions and  make  <"itMn:(t<'e  for  the  proposed  tunnel  under  the 
Lachinc  Canal. 

The  Oglivic  llour  Mills  Company.  Limited,  have  given 
Messrs.  Barnett  &  McQueen  Company.  Limited,  the  contract 
for  a  $200,000  addition  to  the  elevator  at  Fort  William.  The 
addition  will  have  a  capacity  of  750.000  bushels. 

Exterior  work  in  advancing  rapidly  on  the  Loyola  Col- 
lege at  Montreal,  and  the  walls  arc  now  up.  The  general 
contractors  arc  Messrs.  .\nglins.  Limited,  and  the  architects 
.ire  Messrs.  Pcden  &  McLaren,  both  Montreal  firms. 

.\t  Three  Rivers.  Que.,  work  has  started  on  the  steel 
frame  work  of  the  proposed  post  office  and  customs  house. 
The  general  contractors  for  the  new  building  are  Messrs. 
F.  A.  V'errctte  &  Company.     The  estimated  cost  is  $SS5.000. 

In  connection  with  the  erection  of  the  post  office  and 
customs  house  at  St.  John.  N.B..  it  is  interesting  to  note  that 
sub-tenders  are  being  received  for  the  electric  wiring  and  fix- 
tures. The  building  is  to  be  two  storeys  high.  SOO  x  180  ft. 
in    dimensions,    of    artificial    stone    construction.      The    esri- 
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mated  cost  is  $500,000.  Mr.  G.  E.  Fairweather,  of  St.  John, 
is  the  architect  and  Messrs.  Rhodes  Curry  Company,  of  Am- 
herst, are  the  general  contractors. 

At  North  Toronto  work  has  started  on  the  installation 
of  the  water  main  system,  which  is  estimated  to  cost  $600,- 
000.  Mr.  R.  C.  Harris,  Commissioner  of  Works  for  the  City 
of  Toronto,  is  superintending  the  undertaking.  The  work  is 
being  carried  out  by  day  labor. 

Good  progress  is  being  made  on  the  customs  house  which 
is  being  erected  at  Fort  William,  Ont.,  at  a  cost  of  $175,000. 
The  building  is  to  be  three  storeys  high,  100  x  80  ft.  in  dimen- 
sion, of  steel,  stone  and  reinforced  concrete  construction. 
The  general  contractor  is  Mr.  W.  Braden,  of  Fort  William. 

At  Hamilton,  Ont.,  work  is  in  progress  on  the  new  $1,- 
000,000  factory  for  the  Proctor  Gamble  Compeny,  of  Ivory- 
dale,  Ohio.  At  the  present  stage,  No.  1  Factory  is  completed, 
and  the  steel  work  for  No.  2  is  finished.  The  new  buildings 
are  to  be  three  storeys  high,  of  reinforced  concrete,  hollow 
tile  and  brick  construction. 

It  has  been  decided  to  go  ahead  with  an  addition  to  No.  1 
Elevator  of  the  Montreal  Harbour  Commissioners.  This 
makes  the  second  addition  to  the  elevator,  rendered  necessary 
by  the  large  increase  of  the  grain  traffic  of  the  port.  The 
work  will  be  commenced  early  in  the  spring,  the  addition  be- 
ing made  to  the  west  end  of  the  structure.  It  involves  the  re- 
moval of  the  wharf  office  building. 


Mr.  Charles  Sharp,  contractor  of  Hamilton,  Ont.,  fell 
down  an  elevator  shaft  recently  and  is  reported  to  have  been 
severely  injured. 


Mr.  Horatio  F.  Forrest,  a  prominent  Canadian  civil  en- 
gineer, died  at  Winnipeg  on  January  19th  at  the  age  of  76. 
He  was  one  of  the  engineers  who  located  the  Canadian  Paci- 
fic tracks  between  Winnipeg  and  Kenora.  Subsequently  he 
filled  the  position  of  District  Engineer  for  the  Canadian 
Northern  Railway. 


Mr.  H.  M.  White,  the  City  Manager  of  Dayton,  Ohio,  of 
whom  so  much  has  been  heard  lately  on  account  of  his  ap- 
pointment having  been  practically  the  first  of  its  kind,  is 
forty-five  years  of  age.  He  is  a  qualified  civil  engineer  with 
a  long  experience  in  practical  and  executive  engineering. 
Before  going  to  Dayton  he  was  City  Engineer  of  Cincinnatti. 
His  present  post  carries  with  it  a  salary  of  $12,500  a  year. 


'  Outside  the  new  parliament  buildings  by  far  the  greatest 
work  of  construction  under  way  in  Winnipeg  is  that  under- 
taken by  the  Canadian  Pacific  Railway  in  improvements  to 
its  Winnipeg  terminals  and  to  the  Royal  Alexandra  hotel. 
This  work,  when  completed,  will  cost  $1,500,000.  The  addi- 
tion to  the  Royal  Alexandra  hotel,  which  has  just  been  finish- 
ed, cost  over  eight  hundred  thousand  dollars.  In  all,  247 
rooms  were  added,  giving  the  hotel  a  total  accommodation 
of  650  rooms.  Included  in  the  new  wing  are  ten  private  din- 
ing rooms,  one  new  grill  room,  and  magnificent  assembly 
and  ball  rooms.  The  hotel  also  has  what  is  reputed  to  be 
the  largest  kitchen  in  Canada,  measuring  50  x  239  feet. 


The  Privy  Council  has  decided  against  the  City  of  To- 
ronto in  the  appeal  of  the  Toronto  Suburban  Railway  Com- 
pany against  an  order  of  the  Ontario  Railway  Board  direct- 
ing the  company  to  relay  and  pave  its  tracks  on  Davenport 
road,  Bathurst  street,  etc.  The  Privy  Council  rules  that  the 
Railway  Board  and  the  Ontario  Courts  plapced  a  wrong  in- 
terpretation on  the  word  "tracks";  that  under  the  terms  of 
the  company's  agreement  with  the  city  it  is  only  required  to 
repair  and  not  to  reconstruct.  It  is  stated  that  the  financial 
loss  to  the  city  as  a  result  of  the  adverse  decision  will  be 
approximately  $50,000. 


Contractors'  Half-Million-Dollar  Claim 

AT  Vancouver,  in  the  Supreme  Court,  an  action  has 
been  brought  by  James  Mcllwee  &  Sons  against 
Messrs.  Foley  Bros.,  Welch  &  Stewart,  for  the 
recovery  of  damages  amounting  to  no  less  than 
$527,000,  which  they  claim  to  have  sustained  through  the 
cancellation  of  an  agreement  in  connection  with  the  boring 
of  the  Rogers  Pass  Tunnel  in  the  Selkirks  for  the  C.  P.  R. 
Experts  called  in  on  the  case  are  Mr.  James  Macdonell,  the 
well-known  railroad  contractor,  and  Mr.  Alex.  R.  McKenzie, 
consulting  civil  engineer.  The  plaintiffs,  who  are  the  largest 
tunnel  contractors  on  the  continent,  were  sub-contractors 
under  defendants  by  virtue  of  a  contract  in  which  they  agreed 
to  bore  the  pioneer  tunnel,  7x8  feet,  to  the  side  of  the  main 
tunnel,  as  at  varied  intervals  transverse  tunnels  were  run 
to  the  main  bore. 

They  were  also  to  bore  the  main  tunnel  core,  8  x  11  feet, 
the  defendants  to  enlarge  the  bore  to  the  size  required  for 
the  completed  tunnel. 

The  pioneer  tunnel  and  centre  core  were  of  solid  rock, 
and  the  scale  agreed  to  for  the  pioneer  tunnel  was  $20  pet 
foot,  the  centre  core  to  be  paid  for  at  $22.50  per  foot,  with  a 
bonus  allowed  of  $1,000  per  foot  for  every  foot  bored  in 
excess  of  900  feet  per  month. 

No  bonus  was  to  be  paid  on  the  centre  heading,  but 
plaintiffs  claim  big  profits  were  made  on  this,  while  in  the 
pioneer  bore^they  created  a  record  by  boring  1,115  feet  in 
one  month,  a  total  which  has  never  before  been  accomplished 
even  when  boring  from  two  faces.  Plaintiffs  claim  that  the 
profits  on  the  centre  bore  and  also  the  distance,  are  settled 
quantities,  as  the  defendants  were  paying  the  plaintiffs'  men 
and  providing  the  powder  and  other  materials  free,  by  agree- 
ment. 

Plaintiffs  allege  that  after  the  contract  had  been  in  "force 
for  some  five  months,  defendants,  seeing  the  progress  made 
by  plaintiffs  by  their  improved  methods,  cancelled  the  con- 
tract. 

The  reason  put  forward  by  defendants  for  this  step  was 
to  the  effect  that  plaintiffs  had  run  the  ventilating  fans  for  a 
few  minutes  longer  per  day  than  was  absolutely  necessary 
and  had  thereby  robbed  other  contractors  of  their  share  of 
the  air  and  hindered  their  work. 

Plaintiffs'  reply  to  this  allegation  is  that  the  loss  to  the 
defendants  was  approximately  $1  per  day,  a  minor  detail  in 
a  two-million-dollar  contract,  and  further  that  the  ventilat- 
ing fans  were  not  run  long  enough,  also  that  the  ventilating 
pipe  supplied  by  defendants  was  admittedly  of  an  inferior 
quality,  and  that  they  would  not  keep  it  tight. 

Messrs.  Mcllwee  claim  their  profits  were  $30,000  per 
month,  and  that  there  was  no  valid  reason  for  the  concella- 
tion  of  the  agreement,  the  excuse  given  by  defendants  being 
a  subterfuge,  and  they  are  therefore  suing  for  profits  due 
under  the  contract  and  the  bonus. 

Defendants'  reply  to  the  action  is  that  it  was  impossible 
for  plaintiffs  to  claim  bonuses  for  rapid  work,  as  the  nature 
of  the  rock  to  be  encountered  as  the  bore  progressed  through 
the  mountain  was  such  that  the  work  would  of  necessity  be- 
come slower,  and  a  bonus  could  not  be  figured  out  until 
the  work  was  completed,  their  argument  being  that  at  the 
completion  of  the  boring  the  plaintiffs  would  in  all  prol)- 
ability  have  no  bonus  due  to  them. 

Geological  experts  and  experts  in  tunnel  work  from  all 
over  the  world  have  been  taken  to  Vancouver  to  testify. 


Mr.  D.  J.  Clark,  a  St.  John  (N.B.)  contractor,  has  been 
presented  with  a  complete  modern  set  of  office  furniture  by 
his  employees.  The  address  was  read  by  Mr.  R.  H.  Gushing, 
C.E,,  chief  of  staff. 


I'ClinKiry   :;,    I'.H.'i 
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Montreal  Builders'  Exchange  Annual 
Meeting 


III'    aiHiiial    iiici-ting   of    the    Montreal    Uuildcrs'    Ex- • 
change  was  held  on  January  2."»  at  their  offices,  Vic- 


T 

M  toria  S<iiiare.  Mr,    I.  (jihiay.  i)resi(lcnt,  heiny   in  the 

chair. 
In  the  course  of  his  report,  the  {'resident  stated:  "In 
suliniitting  to  ycni  the  seventeenth  annual  presidential  re- 
port of  the  Montreal  Huildcrs'  Exchange  1  am  pleased  to 
say  that  notwithstanding  the  husiness  depression  and  linan- 
cial  strinKcncy  consequent  upon  the  war,  and  the  ups  and 
downs  of  one  ol  the  most  eventful  years  in  the  history  of 
this  Exchange,  we  have  come  through  in  a  very  creditable 
manner. 

"We  began  the  year  w-ith  a  very  considerable  deficit  and 
this  was  increased  during  the  first  four  months  of  the  year 
owing  to  the  fact  that  we  had  so  much  unrentable  space  in 
the  Exhibit  Hall,  which  also  was  the  cause  of  the  original 
deficit.  In  May  we  moved  to  our  present  premises  whic!i 
have  been  fitted  up  very  conveniently  and  at  comparatively 
small  expense. 

"The  decision  to  do  away  with  the  Exhibit  Hall  and  to 
dispose  of  the  Bulletin  has  resulted  in  a  greate  decrease  both 
in  revenue  and  expenditure.  The  total  receipts  in  191 1 
amounted  to  $1.'!„')98.1.'),  being  over  a  thousand  dollars  more 
than  the  income  of  any  previous  year  in  the  history  of  the 
Exchange.  The  receipts  in  I'M 4  were  $H,0.')H.2L'.  and  disburse- 
ments $7.'.)Uf).l(),  leaving  a  balance  in  the  bank  account  of 
$(>2,()(i. 

"The  statement  of  assets  and  liabilities  shows  a  nom- 
inal surplus  of  .$!)0.yB.  Allowing  for  doubtful  accounts  we 
may  consider  ourselves  about  square  with  the  world,  with 
prospects  of  a  still  better  position  in  IHl.').  The  thanks  of  the 
membership  at  large  are  due  those  devoted  members  who 
have  contributed,  iit  addition  to  their  regular  fees,  the  sum 
of  .$1, ()()()  to  keep  the  Exchange  going  while  awaiting  pay- 
ment of  arrears. 

"in  June  last,  several  important  amendments  to  the  by- 
laws of  the  Exchange  were  passed  defining  diflferent  classi- 
fications of  members,  increasing  the  annual  fee  for  ordinary 
members  from  $20  to  $:!()  and  authorizing  a  small  emergency 
assessment,  all  of  which,  the  committee  having  the  matter  in 
hand  believe,  will  ensure  the  ['"xchange  being  maintained  on 
a  self-supporting  basis.  It  is  evident  that  if  it  costs  JO.tMlO  a 
year  to  run  the  Exchange  and  there  is  no  revenue  outside  of 
fees,  it  will  take  200  memj)ers  at  $20  each  to  contribute  the 
necessary  funds.  With  :«)0  members  the  fee  could  be  reduced 
to  $20  each  while  with  aiUlitional  members  or  outside  revenue 
the  Exchange  could  undertake  extra  work  for  the  benefit  of 
its  members. 

"The  h'xchange  was  disappointed  when  it  was  found 
that  the  I'ederal  Government  had  decided  not  to  bring  in 
improved  legislation  on  Insolvency  which  we.  and  several 
other  important  public  bodies,  had  asked  for.  The  agitation 
for  this  should  be  continued  and  vigorously  prosecuted. 

"On  the  other  hand,  the  (iovernment  passed  a  statute  in- 
creasing the  duty  on  imported  dressed  stone  which  was  peti- 
tioned for  by  this  and  other  Exchanges,  and  which  law  has 
proved  very  beneficial  to  Canadian  cut  stone  contractors. 

"The  Workmen's  Compensation  .Vet  will  require  your  at- 
tention at  no  distant  date,  and  it  would  api)ear  that  the  sys- 
tem recently  inaugurated  in  Ontario  deserved  favorable  con- 
sideration. 

"Some  of  our  members  have  been  making  a  study  oi  the 
subject  of  Quantity  Surveying  and  the  ICxchangc  was  asked, 
in  the  fall,  by  a  committee  of  the  Province  of  Quebec  .Archi- 
tects' Association  to  hold  a  conference  with  them  in  regard  to 
the  establishment  of  such  a  system  in  Montreal.  The  ques- 
tion is  one  involving  possibilities  of  great  benefit  to  builders 
if  a  feasible  arrangement  can  be  devised." 


1  he  secretary  s  report  stated  that  the  year  hau  necii 
c  imparativcly  quiet  as  regards  labour  matters.  Threats  of 
strikes  were  made,  but  the  bad  times,  industrially,  had  made  it 
impossible  for  labor  to  successfully  maintain  the  high  wages 
demanded.  At  the  same  time  the  Exchange  had  suffered 
considerably  owing  to  a  few  contractors  making  agreements 
with  the  Unions  which  were  strongly  opposed  by  the  major- 
ity of  the  members  of  the  Exchange  interested  in  the  same 
lines  of  business.  .At  the  present  time  the  Exchange  wa* 
officially  maintaining  the  f)pen  Shop  principle  in  all  depart 
tnents  of  the  building  trade,  while  its  members  were  at  the 
same  time  paying  a  little  better  than  the  actual  market  value 
of  labor. 

The  membership,  and  consequently  the  revenue,  of  the 
Exchange  has  been  somewhat  affected  and  doubtless  will  be 
in  the  future  if  the  conflict  is  prolonged.  There  was,  how- 
ever, a  great  field  of  usefulness  for  the  Exchange  during 
these  troublous  times;  with  wise  direction  and  loyal  co-opera- 
tion this  organization  could  be  of  incalculable  bcnelit  to  its 
members  and  the  building  trade  in  general.  The  Builders' 
Exchange  was  never  a  more  vital  necessity  for  contractors 
than  it  is  to-day. 

Mr.  John  Quinlan,  of  the  firm  of  John  Quinlan  C«impany, 
was  elected  president,  the  other  officers  being:  1st  vice-presi- 
dent, E.  W.  Saycr;  2nd  vice-president,  MA.  J.  B.  Barbeau; 
directors,  John  Allan,  general  contractor;  K.  V.  Dykes,  stone 
contractor:  J.  H.  Hand,  building  contractor:  W.  M.  Irving, 
brick  and  masonry:  J.  J.  Koberts.  carpentry  and  millwork; 
W.  lionnell.  brick  contractor:  J.  E.  Walsh,  contractor;  H.  S. 
Muir,  mantel  and  tile;  W.  E.  F'otter.  master  painters  and 
decorators;  R.  J.  McCaulcy,  master  plumbers;  Alex.  Bremner. 
Jr.,  builders'  supplies.  Of  last  year's  directors  five  were  re- 
elected, the  slate  of  the  nomination  committee  being  elected 
unanimously. 

Mr.  Gilday,  the  retiring  president,  installed  his  successor 
and  congratulate<l  him  on  his  election.  He  also  congratulated 
the  Exchange  in  having  such  a  man  as  Mr.  Quinlan  to  put 
into  the  presidency.  Mr.  Quinlan's  long  experience  as  a 
director  and  his  intimate  and  practical  knowledge  of  the  vari- 
ous branches  of  the  building  trade  eminently  lilted  him  for 
the  responsible  position  which  his  fellow  members  had  called 
him  to  fill. 

Mr.  Quinlan,  in  acknowledging  his  willingness  to  accept 
ollice  took  occasion  to  say  a  few  words  about  the  value  of 
the  Exchange  to  crmtractors.  He  believed  the  Exchange  was 
worth  .'>00  per  cent,  more  to  every  contractor  than  the  annual 
membershii)  fee.  The  uniform  contract  form  alone  was  worth 
more  to  a  builder  than  could  be  estimated.  The  benefits  ot 
association  with  fellow  craftsmen,  not  to  speak  of  legislation 
in  which  builders  were  interested,  would  far  more  than  repay 
the  contractors  who  took  advantage  of  membership  in  this 
organization.  The  Exchange  was  a  big  institution  whether 
viewed  from  its  actual  benefits  or  its  possibilities  and  he 
lioiH'd  more  builders  would  join  its  rank  during  the  current 
year. 

Mr.  1).  K.  Trotter,  the  new  secretary-treasurer,  was  in- 
troduced to  several  members,  who  met  him  for  the  first  time. 


The  (."eresit  Waterproofing  Company,  of  Chicago.  ha\e 
established  their  New  York  office  at  101  I'ark  .\venue.  in 
the  .Architects*  Building.  Space  has  also  been  taken  with 
the  .Architects'  Samples  Company  where  the  products  mad*? 
by  the  Ccresit  Waterproofing  Company  are  exhibited  in  a 
way  tending  to  demonstrate  their  merits  and  with  a  view 
to  giving  the  architect  and  his  client  the  information  re- 
quired in  deciding  upon  the  proper  materials  to  use.  Mr. 
K.  E.  Clarke,  the  New  York  manager,  is  a  graduate  of  Co- 
lumbia University.  He  is  a  capable  and  experienced  water- 
prooling  engineer. 


Contracts   Department 

News     of    Special    Interest    to    Contractors,    En^neers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Brampton,  Ont. 

The  City  Council  propose  to  construct 
water  mains  on  fifteen  streets  this  sum- 
mer. The  Engineer  is  Mr.  Wm.  Tread- 
gold. 

Brantford,   Ont. 

The  City  Engineer  is  preparing  a  re- 
port on  oiling  of  streets.  This  will  in- 
volve the  purchase  of  25,000  gallons  of 
oil,  probably  40  per  cent,  asphaltum. 

The  City  Council  are  considering  the 
purchase  of  a  wagon  for  oiling  the 
streets.  The  City  Engineer  is  Mr.  T. 
Harry  Jones. 

Broadview,  Sask. 

The  C.  P.  R.  has  signed  an  agreement 
with  the  Town  of  Broadview  to  con- 
struct reinforced  concrete  subway  at 
Ninth  Avenue  and  Front  Street.  Work 
will  be  started  early  in  April.  The  head 
office  of  the  company  is  at   Montreal. 

Dorval,  Que. 

The  town  council  will  invite  tenders 
in  March  next  for  the  construction  of  bi- 
tuminous macadam  pavement  on  Main 
Road.  Estimated  cost  $:i0,000.  The 
Assistant  Secretary  is   Mr.   Sullivan. 

Hamilton,  Ont. 

Work  win  be  started  next  spring  on 
the  construction  of  a  $50,000  subway  on 
Kendworth  Avenue  for  the  Board  of 
Control  and  the  Grand  Trunk  Railway. 
Mr.  A.  F.  Macallum  is  the  Engineer. 
Mr.  S.  H.  Kent  is  the  City  Clerk. 

Huntsville,  Ont. 

The  carrying  out  of  necessary  improve- 
ments to  reservoir  this  year  at  an  esti- 
mated cost  of  about  ,$3,000  is  contemp- 
lated by  the  town  council. 

Mimico,  Ont. 

A  by-law  for  the  construction  of  side- 
walks on  Station  Road  and  Abbott  Ave- 
nue, at  a  cost  of  $2,500.  has  been  passed 
by  the  Village  Council.  Mr.  Andrew 
Dods  is  the  Town  Clerk. 

Niagara  Falls,  Ont. 

Tenders  will  be  received  by  the  Clerk 
to  the  City  Council,  Mr.  B.  ("arr.  until 
4  p.m.  February  11th,  for  trenching  and 
back  filling  for  service  water  mains,  etc., 
for  year  1915.  Plans  and  specifications 
at  office  of  Engineer,  Mr.  F.  J.  Ander- 
son. 

The  City  Council  has  in  contemplation 
the  laying  of  additional  water  mains  in 
the  north  and  east  sections  of  the  city. 
Mr.  F.  J.  .Anderson,  City  Hall,  is  the  En- 
gineer, Mr.  W.  J.  Seymour  is  the  City 
Clerk. 

Oak  Bay,  B.  C. 

The  Municipal  C'ouncil  has  decided  to 
submit  a  by-law  to  authorize  the  ex- 
penditure of  $26,000  in  drainage  work  to 
consist  of  laying  concrete  pipes  to  drain 
streets.    Mr.  F.  W.  Clayton  is  the  Clerk. 


The  necessary  funds  have  been  raised 
for  the  expenditure  of  $30,000  on  sewer- 
age construction  here.  Work  will  be 
started   as   soon   as   possible. 

Ottawa,  Ont. 

The  City  Water  Works  Department 
is  calling  for  tenders  for  the  supply  of 
the  following  materials  for  1915: — Cast 
,  iron  pipe,  special  pipe,  castings,  valves, 
hydrants,  lead  pipe,  pig  lead,  and  brass 
goods.  Tenders  will  be  received  from 
February  10th  to  23rd.  Specifications, 
etc.,  may  be  seen  after  February  10th  at 
the  office  of  the  MacLean  Daily  Re- 
ports, 25  Charlotte  Street,  Toronto.  The 
Water-Works  Engineer  is  Mr.  R.  L. 
Haycock. 

Royal  Oak,  B.C. 

The  Municipality  of  Saanich  is  call- 
ing for  tenders  for  the  supply  of  ma- 
terial, including  cast  iron  pipes,  special 
castings,  valves,  hydrants,  etc.,  for  the 
Water-Works  System,  estimated  to  cost 
$375,000.  Tenders  will  be  received  by 
the  Town  Clerk,  Mr.  Hector  S.  Cowper, 
Municipal  Hall,  Royal  Oak,  B.C.,  until 
noon,  March  13th.  Specifications  at  the 
office  of  the  Municipal  Engineer.  Work 
will  be  done  by  day  labor. 

South  Vancouver,  B.C. 

The  voters  of  the  municipality  have 
approved  a  by-law  to  authorize  the  con- 
struction of  sewers  at  a  cost  of  $400,000. 
Mr.  S.  Barlow  Bennett  is  City  Engineer. 

Stratford,  Ont. 

The  Provincial  Board  of  Health  has 
recommended  that  a  by-law  be  submit- 
ted to  the  ratepayers  to  authorize  the 
expenditure  of  $72,000  on  the  construc- 
tion of  a  main  sewer  in  the  city.  The 
date  for  the  voting  has  not  yet  been 
fixed.  Mr.  A.  B.  Manson  is  the  Engineer. 
Mr.   R.   R.   Lang,  City  Clerk. 

Toronto,  Ont. 

The  Board  of  Control  call  for  tenders, 
which  will  close  March  2nd,  for  24-in., 
30-in.,  36-in.  stop  valves,  and  one  36-in. 
check  valve.  Specifications,  etc.,  at 
Room  9,  City  Hall,  Water  Main  Exten- 
sion Section. 

Trois  Pistoles,   Que. 

The  Parish  of  Trois  Pistoles  ccju- 
tcmplates  the  construction  of  Muni- 
cipal water-works  and  drainage  system, 
and  are  authorized  to  raise  money  by 
Legislature  of  Quebec  for  the  construc- 
tion. 

Watford,  Ont. 

The  ratepayers  here  have  defeated  a 
by-law  for  the  construction  of  drainage 
work  at   an   estimated   cost  of  $5,000. 


Railroads,  Bridges  and  Wharves 

Hamilton,  Ont. 

A  special  committee  of  the  City  Conn- 
ed will  request  the  Hamilton  Street 
Railway    Company    to    build    two    cross 


town    lines    and    also    relay    new    tracks 
on  several  streets. 

Kingston,   Ont. 

Repairs  are  contemplated  to  the  break- 
water. It  is  estimated  to  spend  about 
$1,000  on  same  The  City  Engineer  is 
Mr.  R.  J.  McClelland. 

Malton,  Ont. 

The  Toronto  Gore  Township  Council 
propose  constructing  a  large  concrete 
bridge  this  summer.  The  plans  have  not 
yet  been  prepared.  Mr.  N.  Harrison, 
R.  R.   No.  3,  Malton,  Ont.,  is  the  Clerk. 

McLennan,  Alta. 

Plans  are  drawn  for  the  construction 
of  a  round  house  to  accommodate  four 
engines    for    Edmonton,    Dunvegan    and 

B.  C.    Railway    Coinpany,    St.    Albert's 
Trail,   Edmonton. 

Onondaga,  Ont. 

The  Township  Council  has  in  con- 
templation the  construction  of  steel 
bridge,  50  ft.  span,  with  concrete  abut- 
ments and  ooring.  The  question  will 
be  discussed  at  the  next  meeting  to  be 
held  on  March  1st.  Mr.  Alfred -Burrill, 
R.  R.  No.  2,  Cainsville,  is  the  Town- 
ship  Clerk. 

Ottawa,  Ont. 

The  Ottawa  and  St.  Lawrence  lUec- 
tric  Railway,  Union  Bank  Building,  are 
starting  work  next  spring  on  the  Perth 
to  Smiths  Falls  section  of  electric  rail- 
road which  is  making  a  belt  300  miles 
in  length  in  Eastern  Ontario.  Mr.  E. 
Malone  is  chief  engineer. 

Toronto,    Ont. 

The  Temiskaming  and  Northern  On- 
tario Railway  Commission  has  decided 
to  establish  a  number  of  plants  for  ross- 
ing  settler  pulpwood  in  Northern  On- 
tario. Mr.  j.  L.  Englehart,  25  Toronto 
Street,   is   Chairman. 

The  Toronto  &  York  Radial  Railway 
Company,  King  and  Church  Streets,  will 
apply  at  next  session  of  the  Ontario 
I^egislature  for  power  to  construct 
double  track  line  on  Yonge  Street,  from 

C.  P.  R.  to  North  City  Limits. 

I 
CONTRACTS  AWARDED 

Ottawa,  Ont. 

Contract  has  been  awarded  to  the  Do- 
minion Bridge  Company,  Limited,  Carle- 
ton  Chambers,  to  supply  a  number  of 
Travelling  Cranes  for  the  National 
Trans-continental  Railway  Locomotive 
and  Car  shops  at  Quebec.  The  Secre- 
tary is  Mr.   P.   E.  Ryan,  Ottawa. 

Province  of  New  Brunswick 

\  contract  has  l>cen  awarded  to  Mr. 
Luther  B.  Smith.  St.  John  W..  for  the 
rebuilding  of  the  Great  Salmon  River 
Bridge  in  the  Parish  of  St.  Martins,  St. 
John  County,  N.B.  The  structure  will  be 
of  concrete  construction. 
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Specifying  Local  Material 

GO.Ml'L.MXr  iia.s  l>ccn  heard  in  .>.i>iiic  quarters 
that  arciiitects  and  en);inecrs  specify  the 
purchase  of  common  articles  of  use  from  a 
particular  firm.  There  is  a  .savour  of  arrangc- 
nieiil  and  commission  about  this  procedure  which  will 
not  appeal  tt)  the  professions  at  large.  Of  course, 
there  is  no  objection  to  the  specifying,'  of  a  pai^iculat 
linn  or  factory  when  the  article  to  be  used  is  a  special 
production  of  that  tirm  or  factory.  The  objection  is 
when  the  materials  are  common  products  of  a  number 
of  firms  and  factories.  Our  criticisms  might  be  ex- 
tended, but  the  sample  hinted  at  will  serve  the  pur- 
pose. 

The  contractor,  in  tendering,  is  a  competitor,  and 
the  aim  of  a  Council  or  buyer  is  to  benefit  by  such 
competition.  When,  then,  it  is  stipulated  that  the  par- 
chases  shall  be  from  a  particular  person,  the  whole 
object  of  free  competition  is  removed  and  no  benefit 
from  it  can  accrue.  Every  architect  and  engineer  of 
repute  knows  this  and  leaves  the  contractor  a  free 
hand.  Our  remarks  are  directed  to  a  few  less  experi- 
enced men  who,  in  their  eagerness  to  make  friends,  go 
to  the  length  of  giving  names  of  those  from  whom  pur- 
chases must  be  made.  This  method  may  be  perfectly 
right,  but  it  may  be  otherwise — even  though  men  arc 
found  who  accept  the  conditions  without  protest.  . 

•  The  aim  of  a  few  architects  and  engineers  is  to  make 
the  contractor  merely  a  glorified  foreman  to  act  under 
cast-iron  rules.  Work  carried  out  under  their  specifi- 
cation cannot  be  termed  contracting,  for  they  would 
go  so  far  as  to  leave  the  contractor  no  initiation  in  the 
selection  of  the  men  he  employed,  wages  he  paid,  or 
materials  used,  or  where  the  materials  were  to  be  ob- 
tained. 


Standardization  in  Road  Making 

IT  is  asserted  truly  that  the  cost  of  a  road  is  not 
limited  to  its  construction  and  maintenance,  but 
that  it  extends  to  its  destructive  or  preserving 
action   upon   traffic.      Bearing  directly   upon   this 
question  of  all-round  service  and  efficiency  is  the  mat- 
ter of  cxi^erimental  work  and  standardi;?ation. 

Hitherto,  experimental  work  in  road  ciinstruction 
has  not  been  carried  out  in  Canada  to  any  great  ex- 
tent, although  it  is  generally  admitted  that  it  is  neces- 
sary, in  order  to  determine  the  particular  conditions 
obtaining  in  a  particular  locality.  Our  attainments  in 
all  classes  of  road  work  leave  scope  for  much  future 
crt'ort  and  initiative.  This  need  for  initiative  is  em- 
phasized in  rather  a  hard  cut  by  the  t.\>ntractors' 
Record  (London,  l""ng. )  which  consists  in  part  of  the 
following: — "It  seems  to  be  the  bias  of  a  cult  in  Can- 
ade  to  preach  standardization,  hence  we  find  long 
articles  and  papers  preaching  the  text  of  the  cult.  In 
our  opinion  the  text  is  the  text  of  a  race  of  incapable 
iubeciles.  a  race  incapable  of  seeing  that  almost  every 
road  exists  imder  different  conditions.  Differing  con- 
ditions require  different  methods  and  materials  of  con- 
struction, but  these  tuUhinking  men  would  tar  every 
mile  with  the  same  brush.  In  nineteen  cases  out  of 
twenty  the  i)hrase  in  a  specification,  'according  to 
standard,"  means  the  clause  or  sentence  to  be  that  of 
a  man  absolutely  ignorant  of  his  business — a  man  who 
merely  follows  and  who  is  incapable  of  appraising  the 
true  value  of  the  factors  in  a  particular  case  The 
bellwether  has  gone  before,  cried  'Baa.  baa.'  and  he 
meekly  follows  behind  crying  "Baa.  baa."     Our  diflfi- 
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culty  in  discussing  standardization  is  that  under  cer- 
tain circumstances  a  standard  may  be  imposed,  but 
the  circumstances  must  be  alike  with  those  for  which 
our  standard  was  first  designed.  Imitation  may  be  the 
sincerest  form  of  flattery,  but  the  imitation  by  one  road 
engineer  of  the  methods  and  materials  of  another  when 
the  conditions  are  unlike  is  a  proof  of  ignorance  and 
not  of  flattery." 

With  the  general  principle  of  opposition  raised  by 
our  contemporary  we  are  in  agreement,  but  we  are  in- 
clined to  regard  the  actual  criticism  as  an  exaggerated 
one,  to  say  the  least.  Road  construction  is  in  its  in- 
fancy in  Canada,  so  far  as  age  is  concerned,  but  the 
pioneer  work  which  has  been  carried  out  in  the  last 
decade,  particularly  in  Ontario  and  Quebec,  could 
hardly  have  been  achieved  by  "incapable  imbeciles." 


In  the  cities  and  their  suburbs,  the  tendency  to  stan- 
dardization may  have  kept  us  backward,  but  the  work 
done  in  the  new  districts,  such  as  Northern  Ontario, 
has  reflected  initiative  and  energy  in  special  methods 
of  handling  equipment  and  machinery  and  the 
adaptation  of  local  supplies. 

Traffic  and  more  especiall}'  climatic  conditions  in 
Canada  are  radically  different  from  those  in  the  Old 
Country  and  for  some  years  it  may  be  well  to  follow 
along  the  lines  of  established  practice,  although  not 
adhering  to  any  slavish  standardization.  We  have 
yet  to  be  provided  with  specific  evidence  of  where 
Canadian  road  engineers  have  copied  the  methods  and 
materials  of  others  in  face  of  varying  traffic  and  cli- 
matic conditions — and  in  road  work  these  are  funda- 
mental. 


New  Bridge  at  Saskatoon 

THE  work  in  connection  with  the  Twenty-Fiftli  150  ft.  arches  are  notable  as  being  longer  in  span  than 

Street  bridge,  Saskatoon,  which  was  begun  on  any  other  in  the  Dominion  of  Canada  constructed  of 

September  2nd,  1913,  is  now  well  advanced,  concrete. 

the  last  arch  having  been  completed.    The  ex-  Particular  care  has  been  exercised  in  making  allow- 

trcnie  congestion  of  traffic  on  the  existing  bridge,  es-  ance  for  expansion  and  contraction  consequent  upon 


The  Twenty-Fifth  Street  Bridge,  Sasltaloon. 


pecially  since  the  construction  of  the  municipal  street 
railway,  for  a  long  time  convinced  the  city  authorities 
that  another  bridge  over  the  river  was  an  absolute 
necessity.  Realizing  this,  the  importance  of  a  new 
bridge  was  urged  upon  the  Government.  The  Gov- 
ernment acted  promptly  in  the  matter,  and  the  Pro- 
vincial Highway  Commis,sioners  investigated  the 
question,  with  the  result  that  a  meeting  took  place 
with  the  niunicii)al  authorities  in  January,  1912.  The 
construction  of  a  bridge  of  sufficient  width,  fully  ade- 
quate for  future  requirements,  was  the  outcome  of  the 
conference,  and  after  consideration  of  several  sites  the 
present  one  was  chosen.  It  was  not,  however,  with- 
out its  engineering  difficulties,  but  these  have  since 
been  surmounted. 

The  plans  prej^ared  by  instruction  of  the  I'rovin- 
cial  Highway  Commissioners  called  for  a  bridge  con- 
sisting of  a  series  of  arches  with  a  floor  on  a  prac- 
tically 3  per  cent,  grade,  in  order  to  meet  the  rise  of 
.^0  feet  from  the  west  to  the  east  side  of  the  river.  The 
bridge  is  the  longest  in  the  city,  the  total  length  being 
about  1,490  feet,  the  river  at  high  water  mark  being 
1,100  feet  wide  at  this  point.  It  consists  of  a  series  ai 
eight,  arches— one  arch  of  25  ft.  span,  one  of  66  ft 
span,  one  of  92  ft.  span,  one  of  136  ft.  span,  four  of  150 
ft.  span,  and  one  irregular  arch  of  95  ft.  span.       The 


variation  in  temperature.  The  bridge  was  designed 
for  a  temperature  variation  ranging  from  50  degrees  1"'. 
below  zero  to  90  degrees  F.  above,  and  possilily  this 
range  of  temperature  is  larger  than  that  contemplated 
for  any  other  concrete  bridge  ever  built  on  the  North 
.-\mericaii  continent. 

The  total  width  of  the  structure  is  65  ft.  Two 
eight-foot  sidewalks  are  to  be  cantilevered  from  the 
roadway,  provision  is  made  for  two  street  car  tracks, 
and  there  are  two  14  ft.  roadways.  The  fencing  on 
either  side  of  the  bridge  when  completed  will  be  a 
concrete  fence  of  a  spindle  and  pedestal  type  design. 

In  the  construction  of  the  bridge  a  pneumatic  con- 
crete mixer  and  conveying  machine  have  been  employ- 
ed in  pouring  the  concrete,  thus  dispensing  with  all  un- 
necessary trackage  and  cars,  the  concrete  being  con- 
veyed into  the  arches  through  pipes.  The  foundations 
of  the  structure  are  carried  down  to  a  depth  of  16  ft. 
below  water  level.  Up  to  the  present  time  about  725 
tons  of  reinforcing  steel  rods  have  been  used  in  the 
construction  of  the  bridge,  and  for  the  centering  of  the 
arches  600,000  ft.  of  lumber  have  been  employed.  For 
the  support  of  this  false  work  700  piles  have  been 
driven  into  the  river  bed.  The  workmen  are  now  en- 
gaged in  taking  down  the  false  work,  and  the  work  of 
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l)iilliiij;   lip  the  piles  will  bej^iii  as  soon  as  the  ice  is 
thick  eiioii};h. 

'Ihe  cement  used  in  tiic  construction  lias  been  sup- 
plied by  the  Canada  Cement  Company  and  the  Jidmou- 
ton  Cement  Company,  and  the  largest  proportion  of 
the  steel  has  been  procured  from  Sydney,  C.ll  Dur- 
iii),'  last  winter  as  many  as  300  men  were  employed  on 
the  work  at  once,  but  during  the  summer  this  number 
was  reduced  to  about  120,  who  were  kept  on  until  the 
work  was  so  far  completed. 

The  principal  contractors  for  the  work  are  R.  J. 
Lecky  &  Company,  of  Regina  and  Saskatoon,  Mr. 
Fred  Saynor  being  resident  engineer.  The  work  is 
under  the  siii)ervision  of  the  City  Juigineer,  Mr.  Geo. 
S.  Archibald.  Work  yet  remaining  to  be  carried  out, 
and  which  will  in  all  probability  be  commenced  in  the 
early  spring,  consist  of  the  upper  superstructure,  in- 
cluding the  spandrel  walls  and  balustrades,  the  fence, 
and  the  foundation  for  the  roadway,  which  will  be  all 
nf  reinforced  c(jncrete. 

The  total  cost  of  the  bridge  will  be  about  $400,000, 
the  I'rovincial  (jovernment  [jaying  two-thirds  and  the 
city  the  remaining  one-third. 


The  Human  Element  in  Contracting 

A  Factor  Sometimes  of  Paramount  Importance  in  Its 

Relation  to  Owner,  Engineer  and  Architect 

By  L.  C.  Wasont 

Al'l'l'.  1\  learning  that  there  is  a  jirospective  job, 
a    member   of   the   company    investigates    its 
ciiaracter  a'lcl  k)catioii,  to  determine  whether 
it   is  within  the  company's  sjiecialized  work, 
and  wlKther  it  is  desirable.     He  then  meets  the  owner, 
if  i)ossil)le,  to  interest  him  and  to  si/e  up  hi-;  tenipera- 

meiit  and  business  methods. 

I 

The  Owner 

j\s  sometimes  the  owner  takes  an  active  interest  in 
tile  execution  of  the  work,  although  he  dcfals  through 
his  engineer  or  architect,  it  is  of  considerable  import- 
ance to  know  his  temperament  and  point  of  view. 
(ireater  harmony  will  thus  be  obtained.  The  engineer 
will  do  well  to  bring  both  parties  together  early  and 
often.  There  is  the  owner  who  has  not  been  seen  at 
the  lime  of  final  payment,  and  the  cme  who  is  in  evi- 
dence every  day— the  one  who  has  a  technical  train- 
ing and  knows,  and  the  one  who  does  not  know  about 
construction,  but  thinks  he  does,  and  personally  mi.xes 
into  the  work  commonly  considered  as  the  engineer's. 
If  the  engineer  is  weak-kneed,  with  the  last  named 
type  of  owner,  expense  and  misunderstanding  are  al- 
most certain  to  result,  primarily  because  no  man  can 
serve  two  masters,  and  secondarily  because  an  ignor- 
ant master,  the  owner,  is  never  satisfied.  If  there  is 
a  \ery  strong,  fair-minded  engineer  who  commands 
the  respect  of  his  client,  there  is  little  trouble  with  any 
type  of  owner. 

The  worst  combination  is  a  fus.sy  owner,  and  an 
engineer  who  has  obtained  his  commission  by  hard 
chasing,  instead  of  through  the  owner's  going  to  him. 
lie  is  the  hardest  to  control,  and  makes  trouble  for 
tlic  contractor  that  affects  the  cost  of  the  work.  The 
contractor,  therefore,  seeks  to  learn  the  pn^bahle  con- 
ditions before  submitting  a   bid. 

■Phen  it  is  necessary  to  study  the  engineer  or  archi- 
tect, and  consider  his  method  of  handling  and  super- 


vising w<»rk.  The  methods  of  some  engineers  are 
radically  different  from  those  of  others;  this  has  a 
marked  bearing  npcjn  the  cost  of  the  work  and  some- 
times on  its  desirability  to  the  contractor.  The  con- 
tractor must  determine  what  sort  of  treatment  he  will 
receive.  Nothing  adds  to  the  price  of  a  hid  like  un- 
certainty, whether  it  be  in  the  temperament  of  engi- 
neer and  owner  or  in  unknown  construction  prolilems. 

In  one  case  where  a  number  of  local  lirms  were 
invited  to  bid  on  a  certain  large  building  for  an  archi- 
tect who  was  well  known  always  t<j  rule  in  favor  of 
his  client,  irrespective  of  the  merits  of  the  case,  the 
successful  bidder,  after  figuring  full  measure  on  all 
quantities,  added  this  item — "Humor  architect;"  the 
item  was  10  per  cent,  of  the  contract.  It  is  safe  to 
presume  that  all  other  ccjmpetitors  placed  this  con- 
tingency at  a  higher  figure.  Such  a  man  could  not  get 
a  rea.sonable  bid  from  anyone  who  knew  him.  and  he 
certainly  could  not  expect  to  let  work  advantageously 
to  guileless  strangers.  An  engineer  in  a  distant  city. 
whose  reputation  has  reached  beyond  the  limits  of  his 
activities,  has  a  personal  equation  of  25  per  cent.  plus. 
The  best  information  available  indicates  that  these 
men  do  not  personally  profit  in  any  way  improperly  in 
this  excess  cost.  Instead  of  being  wi.se  and  just  judges 
between  the  two  contracting  parties,  they  are  simply 
over-zealous  partisans.  Fortunately  this  class  of 
architect  and  engineer  is  very  small,  and  their  influ- 
ence on  industry  still  smaller. 

The  largest  class  is  that  in  which  the  engineer  or 
architect  intends  always  to  be  just,  but  on  rare  occa- 
sions allows  his  judgment  to  be  influenced  by  the  atti- 
tude of  the  owner;  or,  where  two  different  .solutions 
may  l)e  possible,  for  policy's  sake  or  for  hope  of  per- 
sonal advancement,  makes  the  second  best  decision. 
This  increased  expense  which  is  entailed  can  never  be 
foreseen,  although  it  certainly  exists,  and  has  to  be 
paid  for  as  a  contingent  item  of  cost.  The  reputation 
of  the  engineer  who  is  always  fair  spreads  far  and 
wide,  and  he  is  sought  out  by  many  responsible  con- 
tractors who  desire  to  do  his  work.  This  results  in 
work  being  done  at  the  lowest  legitimate  cost  by  com- 
petest  firms;  the  owner  gets  a  square  deal,  continues 
liimself,  and  also  recommends  his  friends,  to  employ 
this  engineer,  who  in  the  long  run  prospers  more  than 
he  could  bj-  other  methods.  Meanwhile,  he  maintain^ 
his  self-respect  and  is  justly  proud  of  work  well  <! 

Contractors  talk  rather  freely  among  them  . 
jibout  their  experiences  and  their  opinion  of  those  tor 
whom  they  have  worked,  and,  perhaps  oftener  than  is 
imagined,  are  asked  by  owners  whom  they  would 
I  ecommend  to  design  new  work.  They  certainly  exert 
an  inlhicnce  on  the  reputation  and  also  on  the  bu.siness 
of  the  engineer. 


.  •  Extract  from  a  paper  road  before  the  Boaton   Society  of  Clrtt  Kn- 
Eineers. 

t  President  .\bertha\v  ConatrucUon  Company.  Boiton.  Maw. 


\'ery  frequently  persons  who  are  following  danger- 
ous vocations  are  careful  that  their  apparel  shall  in  no  ^ 
wise  increase  the  risk  they  are  taking.  Yet  many  men 
engaged  in  handling  high-tension  wires  wear  a  black 
stiff'  hat.  not  having  observed  that  there  is  an  electrical 
conductor  embedded  in  the  rim  of  the  hat.  .\  fatal  ac- 
cident resulting  from  this  type  of  hat  has  rather  forci- 
bly called  attention  to  the  fact  that  each  hat  of  this 
kind  is  made  with  a  steel  wire  as  the  reinforcing 
element  of  the  rim.  A  sub-station  foreman  on  an 
electric  line  in  Xorthem  Indiana  was  explaining  de- 
tails of  some  work  to  his  men  in  a  recently  completed 
sub-station.  In  pointing  out  a  joint  in  the  high-tension 
wiring,  hat  in  hand,  the  rim  of  the  hat  came  into  con- 
tact with  the  wiring.    The  circuit  was  completed  from 
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the  high-tension  line  through  the  small  steel  wire  and  might  be  well  for  men'  in  the  electrical  industry  to 
the  man's  body  to  the  ground,  thereby  causing  a  shock  specify  hats  with  non-conducting  reinforcment  in  their 
which  proved  fatal.     In  view  of  the  above  accident,  it     future  purchases. 


The  Value  and   Application   of   Unit 

Labor  Constants 

Specially  Contributed  by  R.  O.  Wynne-Roberts,  M.  Inst.  C  E..  M.  Can.  See.  C.E., 
F.R.  San.  Inst.,  Consulting  Engineer.  Regina 


ONE  of  the  most  interesting  and'  instructive 
studies  in  connection  with  public  works  is  that 
of  working  out  the  estimated  unit  costs  of  the 
work  proposed  to  be  carried  out,  and  after- 
wards comparing  them  with  the  actual  unit  costs  when 
the  work  is  completed.  Such  a  study  warrants  the  ex- 
pense, for  it  is  by  such  method  that  the  engineer  and 
contractor  can  prepare  rehable  estimates. 

If  one  item  alone  is  considered — cement  concrete 
for  example — it  will  be  acknowledged  that  the  method 
of  estimating  the  cost  per  cubic  yard,  or  cubic  foot, 
or  any  other  unit  of  measurement,  is  often  a  rough 


Mr.  R.  O.  Wynne-Roberts. 

guess,  more  or  less  approximate.  If,  however,  each 
item  which  goes  to  make  the  concrete  is  carefully  con- 
sidered and  its  cost  analyzed,  the  result  will  be  more 
reliable. 

The  same  remark  often  applies  to  other  work,  such 
as  excavation  in  different  soils  and  rock,  brickwork  of 
different  qualities,  steel  work,  reinforced  concrete, 
forms,  and  so  on. 

Some  engineers  and  contractors  keep  a  carefully- 
prepared  analysis  of  the  costs  of  different  works  and 
when  called  upon  to  estimate  for  similar  work  they 
have  the  nece,sary  data  to  guide  them. 

The  cost  of  materials  is  regulated  by  the  ordinary 
law  of  supply  and  demand.  The  cost  of  lumber,  for 
instance,  varies  from  time  to  time ;  it  also  differs  from 
place  to  place,  more  or  less  in  proportion  to  the  dis- 
tance from  the  sources  of  supply.  The  cost  of  the  ma- 
terials is  affected  in  a  similar  manner.  Consequently 
it  will  be  seen  how  difficult  it  is  to  compare  the  cost  of 
work  done  in  the  east  with  that  in  the  west,  or  even 
one  work  executed  in  Winnipeg  with  another  in  Cal- 


gary, although  the  jobs  may  be  similar.  Unless  the 
actual  cost  of  the  materials  on  the  ground  is  known  in 
both  cases,  it  is  of  little  service  for  the  engineer  or 
contractor  to  know  that  concrete  of  a  specified  quality 
cost  $9.00  in  one  place  and  $6.00  in  another. 

The  cost  of  material  is  also  influenced  by  the  waste 
that  occurs.  Cement  is  a  commodity  which  can  be 
easily  wasted,  whereas  fabricated  steel  is  not  so,  to 
the  same  extent,  although  both  are  products  of  fac- 
tories. 

General  and  incidental  expenses  of  an  engineer's 
office  or  of  the  contractor's  staff  and  plant  are  items 
of  importance,  yet  how  often  do  we  find  it  stated  that 
the  concrete,  brickwork,  steel  work,  etc.,  have  cost  so 
much  per  unit  in  place;  but  no  mention  is  made  as  to 
whether  the  costs  include  superintenrence,  use  of  plant, 
rent,  etc.  The  erection  and  use  of  plant,  waste  in  lum- 
ber, and  items  of  like  nature  should  be  included,  of 
course,  or  the  omission  should  be  stated,  otherwise  the 
costs  are  very  misleading. 

The  contractor's  profit  is  next  added.  This  repre- 
sents his  remuneration  for  services  rendered,  for  risks 
■  undertaken,  interest  on  capital  invested  and  for  use 
of  capital  between  certificate  periods,  and  to  cover  con- 
tingencies which  owing  to  the  nature  of  the  work  can- 
not be  always  foreseen. 

The  information  which  is  published  in  the  technical 
press  would  be  most  useful  if  the  items  were  stated 
clearly,  and  if  what  is  included  in  the  prices  were  set 
out  more  definitely.  This  failure  is  not  peculiar  to  the 
technical  press,  for  we  find  the  same  indefiniteness  in 
books,  which  are  professedly  written  for  contractors' 
use.  The  cost  of  concrete  in  Chicago  or  Pittsburg  is 
practically  useless  information  to  persons  living  in 
Canada,  although,  were  the  prices  of  cement,  sand, 
stone  and  labor  mentioned,  it  would  be  possible  to  ap- 
ply the  information. 

In  preparing  an  estimate  the  engineer  or  contrac- 
tor can  easily  compute  the  net  quantity  of  lumber 
necessarv  for  a  building,  the  number  of  bricks  required, 
the  quantity  of  excavation,  and  so  on.  Lumber  will 
cost  so  much  per  1,000  B.M.  and  brick  so  much  per 
1,000  delivered  on  the  site.  The  total  cost  of  these  and 
other  items  is  fixed  by  the  size  of  the  job.  The  labcir 
recjuired  to  execute  the  work  is  not  a  fixed  quantity;  it 
varies  with  the  materia.ls  handled,  the  quality  of  the 
work,  the  season,  and  other  contingencies.  The  author 
is  fully  aware  that  the  cost  of  labor  for  different  jobs 
is  estimated  by  competent  engineers  and  contractors 
with  considerable  exactitude,  which  doubtless  suffices 
for  the  purpose.  It  is  interesting  and  useful,  never- 
theless, to  gather  data  on  the  subject.  Such  data  to  be 
of  any  use,  should  be  prepared  on  a  recognized  prin- 
ciple. 

Several  authors  have  given  an  elaborate  list  of  items 
of  work  and  have  stated  the  cost  of  labor  per  cubic 
yard,  cubic  foot,  squai-e,  square  yard,  etc.,  without  giv- 


February   10,   lUi: 


THE    CONTRACT     RECORD 


U9 


iiig  any  idea  as  to  the  local  i)rice  of  labor,  and  conse- 
quently such  information  is  difficult  or  even  impossible 
to  use.  For  instance,  one  author  writes  "Brick  in  lime 
mortar  in  rectangular  chimney  shaft  up  to  say  30  ft.  in 
height  per  superficial  yard  IJ/2  brick  thick" — (price 
given).  Another  item  is  "trench  excavation,  including 
timbering  to  sides,  keeping  excavation  clear  of  water, 
depositing  and  roughly  levelling  soil  from  the  surface 
to  six  feet  below,  per  cubic  yard" — (price  given).  The 
price  of  labor  is  not  stated.  The  excavation  may  be  in 
clay  or  sand.  The  depositing  of  soil  may  be  10  or  50 
yards  away.  The  cost  of  removing  tht  surplus  spoil 
may  or  may  not  be  included.  Such  is  the  ambiguity 
of  many  items. 

Each  engineer  and  contractor  can  easily  keep  parti- 
culars of  unit  labor  costs.  Hurst,  many  years  ago, 
))ointed  out  the  need  for  an  improved  method  of  analyz- 
ing the  cost  of  lal)or  c)n  various  jobs,  and  recommended 
computing  what  he  called  "Constants  of  Labor"  which 
represent  "the  amount  of  work  a  workman  will  per- 
form in  a  given  time." 

A  laborer  can  excavate  as  much  earth  of  a  given 
class  in  one  part  of  a  country  as  another;  he  can  mix 
as  much  concrete  as  another  man.  A  bricklayer  can  lay 
as  much  brick  of  any  kind  as  another,  provided  condi- 
tions arc  alike.  If  we  know  how  many  hours  an  aver- 
age laborer  requires  to  excavate  one  cubic  yard  of  earth 
or  to  mix  one  cubic  yard  of  concrete,  then  we  have  some 
data  of  a  definite  character.  Suppose  a  laborer  can  dig 
one  cubic  yard  of  earth  in  45  minutes,  then  the  labor 
constant  is  0.7S  hour  per  cubic  yard,  and  if  the  wages 
l)aid  are  $2.2.5  i^er  day  of  10  hours,  which  equals  22J-2 
cents  an  hour,  then  one  cubic  yard  will  cost  for  labor 
0.75  x  22.5  =  16.875  cents.  Suppose  six  men  can  mix 
by  hand  10  cubic  j'ards  of  concrete  in  eight  hours,  then 
'6x8 

the  labor  constant  is =  4.8  hours  per  cubic  yard  ; 

10 
and  if  the  wages  per  hour  are  22.5  cents,  then  one  cubic 
yard  costs  4.8  x  22.5  =  $1.08  for  labor.  Say  a  brick- 
layer and  a  laborer  can  lay  1.000  bricks  in  nine  hours, 
then  the  labor  constant  will  be  nine  hours  per  1,000 
brick.  If  the  bricklayer  receives  45  cents  and  the  labor- 
er 22 J/'  cents  an  hour,  then  the  labor  cost  per  1,000 
bricks  laid  will  be 

9    X    45       =   4.o.> 


22^ 


2.025 


6.075  per  M. 

The  reader  can  extend  these  examples  ad  lib.  The 
labor  constants  are  appliable  to  all  parts,  whereas  the 
wages  paid  mav  vary  greatly.  The  unit  may  be  any- 
thing, either  ciibic  yard,  cubic  foot,  square  yard,  per 
1,006,  per  square,  or  any  other  standard  of  measure- 
ment is  stated. 

By  means  of  unit  labor  constants  arrived  at  after 
careful  observations  over  more  or  less  extensive  periods 
it  will  be  possible  to  compare  the  amount  of  work  under 
similar  conditions  on  difl'erent  jobs  and  at  different 
places.  .'\s  already  explained,  the  published  labor  costs 
o{  work  done  in  Minneapolis  or  Chicago,  Vancouver, 
Toronto,  or  Liverpool,  are  of  very  little  relative  value, 
although  the  work  done  may  be  very  similar,  because 
the  wages  paid  are  different  in  each  case;  yet  if  the 
unit  labor  constants  were  published,  we  could  utilize 
the  information  to  much  advantage. 

Having  described  a  method  which  is  applicable  to 
all  classes  of  work,  it  may  be  interesting  to  give  a  few 


examples  of  unit  labor  constants  extracted  from  vari- 
ous publications  and  rci)orts. 

Hoanpat 
eoMcrd. 

Excavation   in  ordinary   earth    1   ft.   clee|)  0.5'1 

Excavation  in  ordinary  earth   4  ft.  dee|>  1.00 

Excavation  in  ordinary  earth  and  wheel,  2U<i   ::  1*.  SO 

Mixing  concrete  by  hand 2 .  TO 

Machine  mixing  of  concrete    ..  ') 

Machine  mixing  and  placing  cdhi-ku    m   im.in.i 

27  to  10  ft.  below  surface  ...        

Machine  mixing  and  placing  concrete  in  excavation, 

10  to  C  ft.  below  surface 

Off  loading  gravel  and  cement  . 

Building  forms  in  tunnel 

Erecting  forms  in  tunnel   ....  !    :  . 

Stripping  forms  in  tunnel U...0 

Rubble  masonry  on  slope,  12  ins.  thick  . .  10.00 

Rubble  masonry  wall,  mason  and  labor,  each  C  60 


Jiricklaying  in  tliick  wall   . 
Bricklaying  in  average  wait 
Bricklaying,   pressed   brick   fact 
Bricklaying,   veneering    


Fixing  wood  lath- 

2  coats  plaster,  plaatcrirs'   tini' 

a  coats  plaster,  helpers'  time   . 

I'inish,   plasterers'   time    

I'inish,  helpers'  time 

fainting  large  surface 

Painting  small  surface 

Painting  head  rail  plain  walls  . 

Painting  floors 

(jrainiiig 

Varnishing,  plain 
Varnishing,  floor 
Varnishing,  old  oak    ...    . 


Carpenters,  frame  building 

Carpenters,  3  x  12  in.  joints    

Carpenters,   Howe  truss,  60  ft.  span 

Carpenters,    joints  and  sheeting.  I.  2  and  3  floors 

Ciirpcnters.  joists  an(!  sheetings.  4  and  5  fl'""-" 


Hoars  par 

1000  brick 

0.00 

10.00 

25.00 

20.00 


Hoan  p«r 

I '  ■ '  iq.  jrd*- 
M.OO 

6.00 

4.00 

0.50 

6.30 

.'.    4M 
'.I   nil 

!U  .  IMI 

6.00 
32.00 
16.00 
10.00 
25.00 


Bonn  par 
IMaqoare 

2.00 
1.10 

11.60 


.Shingles.  4''  in    ui:iili 
Siding    . 

I'Moors,  4  111:-.  >>  I'll 
Floors.  2  ins.  thick 
S(iuarc  edge  maple  . . . 
Maple  2J' 


face  and  smoothc 


Wainscotting 

Tar  and  sravel  roof 


Drilling  l^^-in.  holes  in  concrete  . 

Team  work ■.. 

Hnd   rivctting    .  . 

Pneumatic  rivettin.: 

Laying  ^4-in.   galvanized  iron  pipe 

Unloading  cement 

It  is  desirable  to  state  that  the  foregoing  unit  labor 
constants  arc  not  submitted  as  authentic  results  of  the 
writer's  experience,  but  at  tentative  constants  to  illus- 
trate the  value  of  data  prepared  on  this  principle. 


r  1  .  r 

1  .  MJ 

4.00 
4. SO 
4.50 
3.80 
4.50 
5.00 
1.3S 
Hours 

1.00    per    tt. 
0.7S  per  load  mile 
16.00  per  100  rivets 
6.00  per  100  rivets 
10.00  |>er  100  ft. 
3.00  per  100  bags 
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A  Reinforced  Concrete  Highway  Trestle 

Areinforced-concrete  trestle  with  16j4-ft.  spans 
combining  economy  and  simplicity  of  out- 
line with  strength  and  light  dimensions  has 
been  designed  by  the  writer  under  the  direc- 
tion of  T.  F.  Nichols,  office  engineer  in  the  Engineer- 
ing Department  of  the  State  of  Arizona.  The  dimen- 
sions of  the  trestle  are  shown  in  the  accompanying 
drawing.  The  pier  web,  or  wall  between  supporting 
columns  of  bents,  is  to  be  carried  2  ft.  above  high 
water  when  the  stream  is  subject  to  high  floods  and 
carries  much  drift,  or  as  high  as  the  prevailing  condi- 
tions may  suggest. 

Assumed  Loadings 
For  the  design  the  following  live  and  dead  loads 
were  assumed  :  Live  loads,  20-ton  road  roller  with  two- 
fifths  of  its  weight  on  the  front  axle  and  three-fifths 
on  the  rear,  axles  11  ft.  on  centres,  front  wheel  4  ft. 
wide,  rear  wheels  2  ft.  wide  and  5  ft.  on  centres ;  no 
impact  allowance;  dead  load,  applicable  weight  of 
structure  assuming  a  unit  weight  of  150  lb.  per  cubic 
foot  for  reinforced  concrete  and  100  lbs.  per  cubic  foot 
for  surfacing. 

The  positions  of  the  roller  giving  maximum  bend- 
ing moments  on  the  structure  were  determined.  The 
dead  weight  was  assumed  as  being  uniformly  distri- 
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j           --' 
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'      JJ 

Molf  Transverse  Sect'on  Lonqitudlnol  Section  on  Center  Line 

Details  of  fixed  ends  and  expansion  joints  of  standard  trestle  spans. 

buted  with  one  exception.  l<"or  the  central  beam  the 
maximum  bending  moment  was  found  to  occur  when 
the  rear  wheels  of, the  roller  were  placed  at  its  centre 
equidistant  from  it  on  either  side,  with  the  load  as- 
sumed to  be  distributed  over  4j/4  ft.  longitudinally ;  for 
the  curb  beams,  when  one  rear  wheel  was  alongside 
of  it  at  its  centre  and  its  weight  acted  as  a  concentrat- 
ed load ;  for  the  cross  beams,  when  the  maximum  roller 
load  was  concentrated  at  its  centre.  The  position  of 
the  roller  giving  the  maximum  shear  was  also  deter- 
mined for  all  cases. 

Assumptions  of  Design 

Because  of  the  lightness  of  superstructure  and 
piers,  it  was  necessary  that  in  general  not  less  than 
three  spans  be  considered  as  a  unit,  the  centre  span  be- 
ing fixed,  thereby  securing  the  required  longitudinal 
rigidity.  This  centre  span  is  fixed  by  rods  from  the 
])osts  and  stirrups  from  the  cross  beam ;  the  other 
spans  have  one  end  free.  Because  of  the  indetermin- 
ate degree  of  fixity,  the  lightness  of  the  structure  and 
uiikrown  construction  factors,  all  members  afifected 
were  designed  both  as  fixed  beams  and  as  beams  freely 
supported,  thereby  securing  the  maximum  possible 
bending  moments  for  all  possible  conditions. 

Slabs. — -The  slabs  were  designed  as  beams  fixed  at 
the  curb  and  at  the  centre  beams.     They  were  rein- 

*  By  S.  M.  Gotten,  in  The  Engineering  Record. 


forced  for  equal  positive  moment  and  negative  mo- 
ment throughout  because  of  possible  action  as  con- 
tinuous beams. 

Curb  Beams. — The  minimum  dimensions  of  the 
curb  beams  were  fixed  as  shown.  They  were  rein- 
forced throughout  for  maximum  negative  moments, 
regarded  as  fixed  beams,  and  for  maximum  positive 
moments  regarded  as  freely  supported.  The  slabs 
were  not  considered  effective. 

Centre  Beams. — The  centre  beam  was  reinforced 
on  the  same  principle  as  the  crub  beams,  but  the  de- 
sign was  based  on  T-beam  action  with  a  36-in.  flange. 
For  the  required  end  depth  it  was  considered  as  a 
rectangular  beam  measured  from  the  top  of  the  slab. 

Provisions  were  made  in  both  centre  and  curb 
beams  for  a  negative  moment  throughout,  due  to  pos- 
sible continuity  of  spans. 

Cross  Beams. — The  cross  beams  were  designed  as 
fixed  beams.  The  bottom  of  the  centre  beam  is  above 
the  neutral  axis  on  the  compression  side,  and  the  beam 
is  deeper  than  required  in  order  to  give  bearing  for  the 
slab. 

The  columns  are  much  in  excess  of  requirements, 
as  are  the  footings,  for  all  except  the  most  difficult 
foundation  conditions. 

Unit  stresses  were  f'  =  650  and  f.  =  16.000  lb.  per 
square  inch,  with  p  =  0.0078. 

Notes  on  Construction 

Posts,  web  and  cross  beam  are  to  be  poured  as  a 
unit.  Slab,  curb  beams  and  centre  beam  are  to  be 
poured  as  a  unit  continuously  between  expansion 
joints.  Expansion  joints  are  to  be  placed  at  least  as 
often  as  every  third'span;  they  are  to  be  yi,  in.  wide, 
filled  with  asphalt,  pitch  or  other  suitable  plastic  ma- 
terial. Bearing  at  expansion  joints  is  to  be  on  tar 
paper.  All  corners  are  to  be  finished  with  a  ^-in. 
triangular  bevel. 

It  will  be  understood  that  this  design  is  applicable 
only  to  comparatively  low  crossings,  not  being  econ- 
omical for  high  structures.  Bearing  in  mind  the  de- 
sign assumptions,  it  is  evident  that  merely  by  making 
slight  modifications  in  the  arrangement  and  quantity 
of  steel  this  design  can  be  made  applicable  to  one-span 
or  two-span  units  without  requiring  any  computation, 
])rovided  that  longitudinal  rigidity  of  the  structure  be 
maintained. 

While  this  bridge  is  designed  to  withstand  all  pos- 
sible contingencies  of  action,  some  of  which  are  un- 
likely, and  is  considerably  over-strong  for  its  require- 
ments, the  dimensions  are  still  as  small  as  practice 
would  recommend.  The  quantity  of  steel  required  by 
these  combined  assumptions  is  very  little  in  excess  of 
that  required  by  any  one  of  the  assumptions,  since  it 
takes  the  place  of  special  shear  reinforcement  which 
would  otherwise  have  to  be  provided. 


A  Bill  to  register  architects  in  Xew  York  was  intro- 
duced in  the  Senate  on  January  14  and  referred  to  the 
Committee  on  Judiciary.  The  bill  provides  that  every 
pers(jn,  before  being  known  as  an  architect,  must  se- 
cure a  state  certificate  of  his  qualification  to  practice 
under  that  title.  A  board  of  examiners  is  provided  for, 
to  be  appointed  by  the  Regents  of  the  University  of 
New  York.  Candidates  in  order  to  take  the  examina- 
tion before  the  board  must  have  had  an  education 
equivalent  to  an  approved  high  school  course,  and,  in 
addition,  such  courses  in  mathematics,  historv  and  one 
modern  language  as  are  given  in  the  first  two  years  oi 
a  college  course.    The  candidate  must  in  addition  have 
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liafl  five  years'  |)ratlical  expcTiciuc;  in  an  architect's 
(jflice.  Persons  en>;aj;e(l  in  tlie  practice  i)f  architecture 
when  the  law  takes  effect  arc  jiiven  a  certificate  with- 
out an  examination.  A  fee  of  $25  is  fixed  for  tlie  issue 
of  a  certificate,  and  practice  without  a  certificate  is 
made  a  misdemeanor  punishable  by  fine  or  im|)rison- 
ment. 


Costs  Reduced  by  Monolithic  Curb, 
Gutter  and  Pavement 

BY  castinjj  concrete  curbs,  flutters  and  pavements 
as  monoliths  the  cost  of  highway  and  subur- 
ban road  construction  in  the  Middle  West  has 
been  considerably  reduced.  Typical  cross- 
sections  of  the  various  designs  are  shown  herewith. 
The  reason  usually  given  for  including  the  curb  with 
the  pavement  is  the  greater  economy  over  the  usual 
type  of  curb  and  gutter,  the  cost  of  which  runs  from 
$3,500  to  $5,000  per  mile.  The  bid  cost  on  curbs  often 
bears  little  or  no  relation  to  the  actual  cost,  but  is 


Drainage  provisions  and  details, 
showing  variation  in  practice  in 
tliree  Illinois  cities. 
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largely  a  matter  of  custom.  Integral  curbs  add  but  a 
small  amount  in  yardage  of  concrete,  and  the  cost,  de- 
pending on  the  type,  should  not  be  more  than  one- 
tifth  to  one-tenth' of  the  above  figures  Distributed 
over  the  total  area  of  the  pavement  there  is  added 
but  a  few  cents  per  st|uare  yard  to  the  pavement  cost. 
Of  the  various  types  those  used  in  (ilencoe  and 
in  Highland  Park  seen>  tt>  be  the  ones  more  generally 
favored  for  suburban  i)avements.  Where  a  former 
macadam  road  existed  and  the  parking  was  sloped 
down  to  meet  the  i)avement  at  the  lowest  iu>int,  the 
Winnetka  type  has  worked  out  well.  With  reinforc- 
ing in  the  slab  it  is  usual  to  jilace  the  concrete  in  two 
lavers.  adding  the  curb  with  the  second  coat.  Car- 
penter braces  are  used  to  hold  a  form  board  against 


spacers.    <  )n  flat  grades  the  curb  height  varies  between 
inlets  from  2  to  8  inches. 

Where  the  pavement  is  laid  in  one  course  some 
form  of  curve  gutter  is  used,  as  exemplified  in  the 
Cieneseo  and  Winnetka  sections.  The  strike  board 
is  then  cut  away  to  give  the  proper  shape.  In  the 
High  wood  job  the  cinders  were  rolled  into  a  rather 
soft  subgrade  to  stabilize  the  foundation.  Engineer- 
ing Record. 


The  Operation  of  Small  Sewage  Treatment 

Plants 

THE  following  suggestions  for  the  proper  opera- 
tion of  small  sewage  disjKJsal  plants,  where 
expert  supervision  cannot    be    afforded,    are 
from  the  report  of  the  Committee  on  Sewer- 
age of  the  Indiana  Engineering  Society: 

Plain  Septic  and  Imhoff  Tanks. — As  the  purpose 
of  such  tanks  is  mainly  for  the  separation  and  renten- 
tion  of  the  suspended  matter  to  as  great  a  degree  as 
possible,  the  tanks  should  be  kept  in  such  condition 
that  this  will  be  accomplished,  otherwise  efficiency 
will  be  impaired.  To  get  the  best  results  large  accum- 
ulations of  septic  sludge  should  be  avoided  when  they 
cause  violent  ebulition  and  a  consequent  carrying  over 
of  the  sludge  to  the  filters.  The  sludge  should  be  re- 
moved when  necessary. 

In  using  Imhoff  tanks  the  sludge  should  not  be  al- 
lowed to  get  above  the  depositing  slots  at  the  bot- 
tom of  the  settling  chamber. 

Large  and  unusual  flows  through  the  tank,  such  as 
storm  water  flows,  shouhf  be  diverted,  especially  in 
plain  septic  or  sedimentation  tanks.  The  removal  of 
suspended  matter  should  be  as  comj)lete  as  possible, 
as  the  less  of  this  matter  reaches  the  filter  beds  the  less 
trouble  there  will  be  in  operation.  Sludge  should  be 
blown  off  when  possible  at  regular  intervals,  or  at  time 
of  high  water,  unless  provision  is  made  for  sludge 
drying. 

In  the  event  that  there  is  no  stream  large  enough 
to  carry  off  the  sludge  at  high  water  then  a  sludge 
bed,  well  underdrained,  should  be  constructed  and  the 
sludge  run  on  to  this  bed,  allowed  to  drain  and  then 
renewed  afterward.  Settling  chambers  of  Imhoff 
tanks  should  be  kept  free  of  sludge,  and  in  some  cases 
^vherc  the  slope  of  the  hopper  bottom  is  not  steep 
enough  the  sludge  should  be  pushed  down  through  the 
slots  or  otherwise  removed. 

In  some  Imhoff  tanks  sludge  mats  are  likely  to 
form  on  the  top  surface  of  settling  chambers  and  it  will 
usually  be  found  better  to  clean  this  mat  off  at  in- 
tervals. 

The  effluent  from  tanks  of  any  kind  should  be  ex- 
amined at  regular  intervals.  If  solids  are  carried  over 
it  is  likely  to  cause  trouble  in  the  syphons,  and  in  the 
case  of  contact  beds  the  sludge,  if  carried  over  in  quan- 
tities, will  clog  the  bed  in  time. 

Contact  Filters. — The  main  trouble  with  contact 
beds  is  the  tendency  toward  clogging.  Contact  beds 
should  not  be  overworked  and  should  have  stated  per- 
iods of  rest.  It  is  impossible  not  to  get  some  matter 
carried  over  frinn  the  tank,  but  this  can  be  taken  care 
of  in  a  way  to  cause  the  least  trouble,  and  to  catch 
most  of  the  material  before  it  works  into  the  beds. 
l'ro|)er  and  complete  underdrainage  will  assist  greatly 
in  getting  rid  of  accumulations,  but  it  is  safe  to  say 
that  few  contact  beds  are  very  thoroughly  under- 
drained.     Too  little  regard  is  usually  given  to  good 
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underdrainage  and  proper  bottom  construction  to  con- 
tact filters. 

In  operating  contact  filters  they  should  be  filled  by 
dosing;  the  sewage  should  then  stand  for  several 
hours,  usually  about  two  hours.  At  the  end  of  the 
contact  period  they  should  be  automatically  dis- 
charged and  should  have  a  suitable  resting  period  of 
at  least  six  to  eight  hours.  Should  the  beds  become 
clogged  the  stone  must  be  removed  and  cleaned  or 
new  stone  placed. 

Sand  Filters. — The  sand  filter  is  not  so  liable  to 
trouble  as  the  contact  bed,  but  it  goes  without  saying 
it  should  be  kept  as  free  as  possible  from  material  that 
will  clog.  When  ponding  occurs  the  bed  should  be 
raked  about  ^  in.  deep.  The  bed  can  be  allowed  to 
dry  and  the  top  skin  will  peel  easily  and  can  then  be 
raked  oft'.  Slopes  around  filters  should  be  sodded  so 
that  clay  or  dirt  will  not  get  into  the  sand  and  clog  it. 

Where  the  sewage  is  discharged  by  distributors 
into  the  bed  it  will  be  found  advantageous  to  place 
large  gravel  or  broken  stone  at  such  points,  so  that 
the  sand  will  not  be  washed  out  or  scoured. 

Low  spots  on  the.  sand  area  should  be  kept  filled 
so  that  the  sewage  will  flow  level  and  all  parts  worked 
as  uniformly  as  possible.  In  freezing  weather  the  sur- 
face of  the  filter  should  be  furrowed. 

In  conclusion  operators  who  are  not  getting  proper 
results  out  of  their  plants,  or  if  they  notice  unusual 
conditions,  should  notify  the  State  Board  of  Health, 
with  a  view  toward  getting  things  in  proper  shape. 


The  Selection  of  Deep  Well  Pumping 
Machinery 

A    discussion  of  the  comparative  merits  of  various 
types  of  pumping  machinery  for  deep  wells 
was  given  at  the  recent  annual  meeting  of 
the  Illinois  Societ}'  of  Engineers  and  Survey- 
ors, by  Douglas  A.  Graham,  Chicago,  and  is  reported 
by  Engineering  News. 

The  three  principal  types  of  machinery  available 
for  dee])-well  pumping  are,  first,  the  air  lift,  second,  re- 
ciprocating or  plunger  pumps,  and,  third,  rotary 
pumps,  including  both  turbine  and  propeller  type.  The 
rotary  turbine  pump  is  usually  the  most  expensive  in 
first  cost  and  the  air  lift  the  cheapest,  the  reciprocating 
and  propeller  pumps  coming  in  between  the  two.  In 
efficiency,  the  plunger  pump  ranks  first,  the  rotary 
pump  second,  while  the  air  lift  is  generally  a  poor 
third.  From  the  point  of  view  of  reliability,  however, 
the  air  lift,  which  has  all  its  moving  parts  above 
ground  and  easily  accessible  for  inspection  and  re- 
pairs is  well  in  the  lead,  with  the  reciprocating  pump 
second,  and  the  rotary  pump  third. 

Other  conditions,  however,  must  be  considered  in 
connection  with  the  installation  of  pumps.  For  ex- 
ample, a  turbine  rotary  jjump  could  not  be  successfully 
used  in  a  well  smaller  than  12  in.  diameter.  A  crooked 
well,  making  necessary  a  bend  in  the  rods  of  a  plunger 
pump  or  the  shafting  of  a  rotary  pump,  is  bound  to 
cause  breakdowns  and  repairs  if  such  pumps  are  in- 
stalled, while  the  air  lift  is  admirably  adapted  to  such 
places.  The  air  lift  is  also  well  suited  to  water  high 
in  sulphuric  acid  or  carrying  large  amounts  of  sand, 
both  of  vvhich  cause  serious  injury  to  rotary  or  re- 
ciprocating pumps. 

Variations  of  water  level  in  the  well  have  an  im- 
portant relation  to  the  service  given  by  the  pump ;  and 
it  must  be  remembered  that  the  water  level  drops 
rapidly  as  the  rate  of  pumping  increases.    The  air-lift 


pump  requires  submergence  of  the  air  pipe  of  about 
60  per  cent,  to  give  best  results.  Air-lift  installations 
should  be  thoroughly  tested  while  the  erecting  force 
is  on  the  ground  by  continuous  heavy  pumping  to  de- 
termine the  minimum  water  level,  so  that  the  sub- 
mergence of  the  pipe  in  the  well  can  be  increased  if 
necessary.  Many  tests  of  old  air-lift  plants  show 
efficiencies  as  low  as  10  per  cent.,  partly  due  to  chang- 
ing water  levels  and  partly  to  improvements  in  design. 
Manufacturers'  guarantees  on  air-lift  pumps  at  the 
present  day  are  as  high  as  30  to  40  per  cent 

A  ])lungcr  pump  must  have  its  barrel  as  low  as  the 
lowest  water  level  to  be  expected  or  there  will  be 
liability  of  the  pump  sucking  air  with  danger  of  break- 
age. The  turbine,  pump  has  the  same  limitations  as 
the  plunger  pump,  and  in  addition  its  efficiency  and 
capacity  are  at  a  maximum  for  a  very  limited  range  of 
head  fluctuation.  Some  forms  of  rotary  pumps  are 
free  from  this  objection. 

The  efficiency  and  reliability  of  any  pumping  plant 
may  be  greatly  aft'ected  by  the  manner  in  which  it  is 
erected.  Preferably  a  pump  should  be  installed  by  its 
makers  or  their  representatives  who  can  be  held  re- 
sponsible for  the  machinery  and  the  manner  in  which 
it  is  placed.  The  air-lift  pump  is  least  likely  to  serious 
injury  by  careless  or  incompetent  operations,  although 
its  efficiency  under  such  conditions  may  fall  ofl:'  ma- 
terially. 

Inasmuch  as  the  selection  of  the  machinery  to  be 
used  depends  upon  the  character  of  the  well,  it  is  im- 
l)ortant  to  determine  this  in  advance  of  the  purchase 
of  machinery.  Unfortunately,  this  is  not  always  easy. 
If  the  well  is  a  new  one,  then  departures  from  straight- 
ness  in  its  bore  can  be  determined  and  a  test  of  the 
water  level  can  be  made  if  sufficient  funds  are  avail- 
able to  pay  for  the  necessary  pumping  tests.  Pump- 
ing installations  are  most  frequently  made  in  the 
smaller  towns  and  villages,  where  the  engineer,  if  there 
is  one,-  is  generally  closely  limited  in  the  expenditure 
permissible.  Nevertheless,  apparatus  which  will  show 
the  water  level  in  a  well  should  be  a  part  of  every  well- 
pumping  plant.  Such  apparatus  costs  but  a  few  dol- 
lars, and  the  knowledge  of  a  falling  water  level  gained 
in  advance  may  save  the  wrecking  of  costly  machinery. 

In  order  that  concrete  may  be  poured  simultaneous- 
ly on  both  sides  of  expansion  joints  in  pavements,  thus 
obviating  all  delay  occasioned  by  placing  the  joint,  a 
template  form  has  been  devised.  This'form  consists  of 
a  2-in.  plank,  framed  on  the  bottom  edge  to  the  crown 
of  the  roadway  and  flanked  along  each  side  by  pairs  of 
ys  X  2-in.  plates,  6  ins.  long.  The  material  for  the  ex- 
pansion joint,  Elastite,  is  inserted  between  these  plates, 
which  hold  it  in  shape.  The  device  is  fastened  across 
the  roadway  at  the  expansion  joint  by  means  of  the 
I)lank,  and  concrete  poured  on  both  sides  of  it.  While 
the  concrete  it  still  green,  the  plank  and  the  plates  at- 
tached to  it  are  pulled  out,  leaving  the  finished  joint. 
This  way  of  placing  expan.sion  joints  is  in  use  by  the 
Illinois  State  Highways  Commission  on  work  near 
Harvey. 


In  our  report  of  the  29th  Annual  Meeting  of  the 
Canadian  Society  of  Civil  Engineers,  published  in 


our 


last  issue,  we  referred  briefly  to  the  address  delivered 
at  the  Banquet  by  the  Hon"  Sir  George  Foster,  Min- 
ister of  Trade  and  Commerce,  stating  that  points  there- 
from vyould  be  published  in  this  issue.  Instead  we  are 
reserving  the  address  for  editorial  comment  in  our 
next  issue  (February  17)  which  will  be  a  special 
British  Empire  Number. 
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An  Electric  Sewage-Pumping  Station 

IN  laying  out  the  sewers  at  Audubon,  N.J.,  it  was 
found  necessary  to  lift  the  sewage  from  one  drain- 
age area  to  a  high-level  gravity  sewer.     The  ac- 
companying drawings,  which,   with   the   details, 
are  given  by  courtesy  of  Juigineering  News,  show  the 
general   arrangement   of   the   sumps,   screens,   motors 
and  pumps  found  advisable. 

There  are  two  centrifugal  pumps  with  5-in.  suction 
and  4-in.  delivery  ojienings.  The  pumps  are  especially 
designed  for  handling  sewage  and  to  pass  solids  up  to 
1  cu.  in.  They  have  single-suction  castings,  on  lower 
side,  flared  for  easy  entrance  and  carrying  water  di- 
rectly to  the  imi>cller.     I'lach  pump  has  a  capacity  of 


cast-iron  force  main  which  enters  the  gravity  sewer 
at  a  distance  of  800  ft. 


Fhor  stand 
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Plan  and  .section&l  elevallon  of  electric  sewage  pumpinfl  Xation  at  Auduton.  N.  J. 

200  gal.  jier  min.,  against  a  head  of  50  ft.,  including 
friction,  when  operating  at  a  speed  of  1200  r.p.m.  The 
\olute  is  cast  iron,  one  piece  with  oi)enings  in  the  sides 
.slightly  larger  than  the  impeller  to  permit  easy  re- 
moval of  the  latter.  The  impellers  are  of  cast  bronze 
of  the  open  type  with  canes  and  web  to  hub.  Tiie 
shaft  is  of  'J'obin  bronze  extended  through  the  pump 
bearing,  fitted  with  a  rigid  coupling,  and  a  stuffing- 
bo.\  at  the  top  of  the  pumi)  bearing.  The  shafts  are 
directly  connected  through  flexible  couplings  to  ver- 
tical ib-h.p.  motors.  The  specifications  called  for  an 
efficiency  of  52  per  cent,  for  the  combined  unit. 

The  intake  well  is  divided  into  two  parts  atul  the 
1  lumps  may  draw  from  either  or  both  sections  at  the 
--ame   time.      The   two   pumps   discharge   into  a  6-Jn. 


Protecting  Newly-Paved  Streets 

TIfE  City  of  Baltimore,  Md.,  is  spending  many 
millions  of  dollars  repaving  its  streets,  and  in 
order  to  give  these  pavements  a  fair  chance  of 
long  and  useful  life,  the  city  paving  commis- 
sion is  making  a  direct  appeal  to  property  owners.  The 
following  notice  is  served  on  all  property  owners  be- 
fore paving  operations  are  begun.  It  is  proposed  to 
serve  the  latter  half  of  the  notice  again,  when  the 
pavement  is  complete<l : 

Before  Paving  Operations  are  Begun 
You   are   hereby   notified   that   the    street    fronting   this 
property  is  to  be  paved  with  improved  pavement,  and  that 
the  work  will  commence  after  six  weeks  subsequent  to  the 
date  of  this  notice. 

Ail  necessary  underground  construction  for  installing  or 
repairing  gas,  water,  electric  and  other  subway  structures 
must  be  done  before  the  street  is  paved.  After  the  new  pave- 
ment is  laid,  no  permits  to  uct  trenches  or  to  disturb  the 
pavement  will  be  issued.  Notice  to  the  above  cfFcrt  has 
been   giveh   by   public   advertisement. 

During  Paving  Operations 
In    order   to   assist    this    department    in    obtaining   good 
work,   and   assisting   the   contractor   in   every   way,   the   fol- 
lowing suggestions  arc  offered. 

Do  not  allow  unnecessary  waste  water  to  flow  upon  the 
streets,  which  interferes  with  and  delays  the  work,  and 
causes  unnecessary  expense. 

Do  not  persist  in  passing  "STREET  CLOSED"  signs, 

as  they  are  put  up  to  protect  the  work  and  should  be  obeyed. 

Do  not  use  a  hose  on  a  newly  laid  street,  as  the  force 

of  the  water  tends  to  tear  out  the  filler  Krinr.M,  tl,,.  M,w-l:c 

before  it  has  become  hardened. 

If  you  have  a  complaint  to  make,  do  not  argtie  wiiii  mc 
foreman  on  the  work;  call  up  the  Paving  Commission's  oflice. 
After  Paving  Operations  are  Completed 
In  order  to  assist  in  the  proper  care  of  improved  pave- 
ments, in  which  every  property  owner  and  leaseholder  should 
be  interested,   the   following  suggestions  are  made: 

Do  not  allow  your  servants  to  throw  soapy  or  polluted 
water  on  the  streets.  Have  this  emptied  into  a  sink,  so  that 
it  will  be  carried  into  a  sewer. 

Do  not  throw  paper,  trash,  etc.,  in  gutters,  as  it  is  not 
only  unsightly,  but  it  dams  the  water  flow  in  the  gutters, 
causing  it  to  spread  out  over  a  large  area  of  the  street. 

Do  not  allow  oils,  gasoline,  etc..  to  drop  \iii.>n  iiiii>r.>vc<l 
pavements,   especially   asphalt. 

Do  not  chop  ice  off  of  improved  pavemviii^  »iiii  .>i>arp- 
edged  tools,  which  penetrate  the  ice  and  injure  the  pave- 
ment  below. 

If  you  are  a  builder,  pile  your  building  materials  on  a 
platform;  not  directly  on  the  street. 

There  is  a  law  relating  to  the  above  suggestions.  Be  a 
law-abiding  citizen. 


The  railways  interested  in  the  new  $65,000,000 
I'nion  Station  Project  at  Chicago  have  formally  ac- 
cepted the  city  ordinance  for  the  undertaking  and  have 
turned  over  to  the  municipal  officials  the  sum  of  $825. 
S()5  as  compensation  for  the  closing  of  cei^ain  streets 
and  alleys  needed  for  the  new  terminals.  This  com- 
pletes the  legal  formalities  as  far  as  the  city  is  con- 
cerned. The  commencement  of  construction.'  it  is  an- 
nounced, depends  upon  the  development  in  the  finan- 
cial situation.  As  soon  as  the  necessary  financing  can 
be  done  at  reasonable  cost  the  work  will  be  started. 
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Hints  to  Contractors  on  Hiring  and  Keeping 

Good  Men 


IT  is  always  a  comparatively  easy  matter  to  criti- 
cize and  find  fault  with  people,  conditions,  and 
methods,  and  quite  difficult  to  do  better  or  advise 
how  improvements  can  be  made.  This  is  very 
true  of  handling  men  on  construction  work.  It  is  not 
possible  to  give  exact  rules  and  regulations  that  can 
be  followed  in  every  case,  for  men  themselves,  both 
those  to  be  managed  and  those  doing  the  managing, 
are  strikingly  different,  and  the  conditions  under  which 
men  must  be  worked  vary  greatly ;  but  some  general 
principles  can  be  laid  down  and  advice  given  that  can 
be  applied  by  discerning  contractors  and  managers. 

First,  is  the  employment  of  men.  Laborers  can- 
not be  employed  with  the  same  care  and  scrutiny  that 
should  be  used  with  foremen,  clerks,  bookkeepers  and 
mechanics,  but  some  discretion  should  be  exercised. 
It  is  a  poor  way,  generally  bringing  bad  results,  to  al- 
low foremen  to  hire  the  men.  Few  foremen  seem  to 
have  much  judgment  in  selecting  men,  and  it  is  not 
within  the  province  of  foremen  who  have  to  work  the 
men  to  hire  them.  This  sometimes  leads  to  serious 
abuses.  The  writer  knows  of  one  contractor  who  al- 
lows a  stable  foreman  to  hire  all  of  his  teamsters.  This 
boss  soon  found  that  he  could  make  money  by  charg- 
ing the  men  a  fee  for  giving  them  a  job.  Thus  the 
engaging  of  men  became  so  profitable  that  many  of 
them  were  discharged  so  that  the  foreman  could  hire 
new  ones,  making  more  money.  Then  men  began, to 
pay  him  to  hold  their  jobs  until  the  system  of  monthly 
payments  was  developed.  It  is  evident  that  this  con- 
tractor does  not  really  control  his  work,  although  he 
may  think  he  does.  This  teaming  is  controlled  by  his 
foreman,  who  is  grafting  on  his  men,  but  the  cost  of  all 
this  is  coming  from  the  contractor.  Many  similar 
cases  could  be  mentioned  from  the  writer's  own  know- 
ledge. The  easiest  way  to  prevent  such  grafting  is  to 
cut  off  such  power  from  foremen. 

If  the  contractor  is  carrying  on  small  operations,  he 
should  employ  his  own  men ;  but  few  contractors  can 
do  this,  so  it  is  well  to  have  one  man  on  each  job  to 
do  the  hiring  of  men  for  the  construction  work.  In 
most  cases  this  man  will  be  the  general  manager  or 
superintendent,  but  on  some  large  jobs  he,  too,  may 
be  too  busy  to  give  time  to  this  important  detail.  Then 
another  man  must  be  selected.  The  man  who  is  allow- 
ed to  do  it  must  not  be  taken  up  with  his  own  import- 
ance, which  is  a  common  failing  of  too  many  men  who 
are  given  some  authority  that  can  be  exercised  before 
the  public.  This  kind  of  man  is  as  apt  to  employ  the 
worst  men  applying,  as  he  is  the  best,  for  he  will  be 
attempting  to  impress  the  men,  instead  of  forming  a 
fair  estimate  of  their  ability. 

It  is  a  difficult  matter  to  judge  a  man  for  both  phy- 
sical and  mental  work.  For  a  common  laborer  at  the 
usual  wages  paid  it  is  not  expected  to  obtain  a  man 
of  great  mental  ability,  nor  is  it  always  a  requisite ; 
yet  the  greater  the  intelligence  up  to  a  certain  point, 
the  quicker  the  man  is  likely  to  learn  and  the  better 
his  work  will  be.  However,  a  man  of  great  mental 
ability,  even  if  he  has  the  necessary  physical  strength, 
is  not  as  likely  to  do  monotonous  physical  work  as- 
well  as  a  man  of  less  intelligence.  The  thinking  man 
will  soon  become  dissatisfied,  for  instead  of  having  his 
mind  on  his  work,  he  is  apt  to  be  thinking  of  other 


things  and  planning  for  himself.  A  strong  man  of  fair 
intelligence  makes  the  best  manual  worker.  These  re- 
marks do  not  apply  to  mechanics. 

To  get  physical  endurance  does  not  mean  to  select 
large  men.  They  are  frequently  strong  and  able  to 
put  forth  great  exertion  for  a  short  time,  but  the  man 
for  endurance  is  the  average  sized  man  of  stocky  build. 
He  is  apt  to  be  quicker  in  his  movements  than  the 
large,  heavy  man,  will  size  up  easier  with  other  work- 
men and  can  keep  up  a  regular  pace  much  longer.  The 
stout  man  is  often  very  strong  and  answers  for  many 
different  kinds  of  work,  but  he  is  not  suited  for  all 
kinds  of  laboring.  The  under-sized. man  is  to  be  pre- 
ferred to  the  large  man  as  a  general  thing. 

The  short  man  has  many  advantages  in  stooping 
over  and  working  close  to  the  ground  over  the  large 
man.  The  man  with  broad  shoulders  and  well  de- 
veloped arms  and  with  a  tapering  body  is  well  suited 
for  such  work  as  picking,  using  an  axe,  or  striking 
hammer  or  maul.  The  stout  heavy  man  is  suited  for 
work  with  a  bar,  dumping  carts  and  scrapers,  tilting 
mixers  and  other  work  where  weight  and  great 
strength  are  needed  for  a  short  time.  The  man  with 
a  muscular  back,  broad  hips  and  stout  legs  is  suited 
for  heavy  work  that  needs  endurance.  These  and 
other  physical  characteristics  should  be  studied  in  se- 
lecting and  hiring  men. 

Under  many  circumstances  nearly  all  men  applying 
for  work  will  be  hired ;  then  the  selecting  of  men  for 
different  kinds  of  work  will  depend  upon  their  physical 
appearance,  and  this  should  be  a  guide  even  after  the 
men  become  known  from  weeks  and  months  of  work. 
It  is  only  too  common  to  see  men  placed  at  work  for 
which  they  are  not  suited  physically. 

It  is  not  as  easy  to  select  men  for  intelligence  as 
it  is  for  physical  ability,  yet  every  employer  should 
attempt  to  get  laborers  of  fair  mental  ability,  although, 
the  man  of  low  intelligence  can  also  be  made  to  do 
efficient  work  if  intelligently  handled  and  guided. 

The  man  with  eyes  set  far  apart,  with  heavy  jaws 
and  a  stout  short  neck,  inclined  to  give  his  head  a 
drooped  appearance,  is  generally  of  low  mental  calibre. 
The  man  with  eyes  far  apart,  long  thin  neck  and  short 
pointed  features  possesses  more  intelligence  than  the 
other  and  is  generally  easily  led  and  managed.  He  is 
seldom  sure  of  himself  but  can  be  encouraged  to  do 
any  physical  work  under  a  competent  foreman.  The 
man  with  deep  set  eyes,  with  angular  features,  is  one 
that  is  sure  of  himself  and  his  ability.  He  takes  him- 
self and  his  work  seriously,  is  difficult  to  manage  for 
he  feels  he  does  not  need  a  boss,  but  if  handled  right 
can  be  worked  as  desired  and  led  to  improve  on  his 
fellow  workmen's  methods. 

The  man  with  the  close  set  piercing  eyes  and  strong 
facial  features  possesses  more  than  the  average  intelli- 
gence. He  should  make  the  best  and  most  intelligent 
workman,  but  his  mental  ability  often  makes  him  the 
shirker,  the  "slick"  one,  who  gains  the  goodwill  of  his 
incompetent  fellow  workmen  by  helping  them  to  beat 
the  boss.  He  is  the  man  who,  in  spite  of  his  intelli- 
gence, must  be  driven  and  kept  so  busy  that  he  can- 
not get  himself  into  mischief. 

The  great  mass  of  the  common  laborers  possess 
little  in  their  faces  to  show  their  mental  ability,  so 


February    10,   1U15 


THE    CONTRACT     RECORD 


1  (• 


that  such  men  can  only  Ijc  known  by  working  them. 

All  these  and  many  other  things  are  consideration* 
in  hiring  men,  especially  when  selections  can  be  made 
from  a  number  of  applicants. 

When  men  apply  for  work  there  arc  a  number  of 
things  they  should  be  told  promptly.  First,  the  wages 
paid  and  the  hours  of  work.  Also  when  pay  days  oc- 
cur, and  for  what  period  of  time  they  receive  their 
money  on  each  pay  day.  For  city  work  this  about 
covers  the  conditions ;  but  for  work  on  jobs  in  the 
country,  where  men  must  board  or  live  in  camps,  then 
more  should  be  told  them,  such  as  the  j)rice  of  board, 
or  how  they  can  get  their  supplies,  the  charge  for 
bedding  and  for  fuel,  if  one  is  made.  The  cost  for 
doctor's  attendance  and  hospital  service  should  all  be 
explained.  Machine  runners  and  mechanics  should  be 
told  the  rules  and  regulations  governing  their  work, 
the  care  that  is  to  be  taken  of  the  machines,  and  the 
periods  of  cleaning  and  overhauling  them. 
Regulations  in  Pamphlet  Form 

The  easiest  method  of  doing  this  is  to  have  these 
various  regulations  printed  in  a  small  pamphlet  and, 
when  employing  men,  to  allow  them  to  read  it.  Men 
who  cannot  read  will  find  some  one  who  will  read  to 
them.  The  applicant,  if  he  is  not  satisfied,  can  refuse 
employment,  but  if  he  accepts  a  job,  he  agrees  to  abide 
by  the  regulations.  This  prevents  a  lot  of  trouble  and 
to  some  extent  makes  a  contract  between  the  enii)loyer 
and  his  employees  If  a  man's  work  is  limited,  the 
regulations  can  be  written  on  a  typewriter  and  a  num- 
ber of  carbon  copies  made.  A  half  dozen  copies  will 
last  a  long  time,  as  they  are  kcj)t  in  the  office,  the  men 
returning  them  after  reading. 

In  emjiloying  others  than  common  laborers,  as  fore- 
men, mechanics,  machine  runners  and  clerks,  it  is 
necessary  to  ask  (ptestions  in  order  to  learn  what  ex- 
perience these  men  have  had  in  the  different  lines  of 
work.  This  only  serves  as  a  part  guide,  ior  many  of 
these  men  become  very  expert  in  telling  of  what  they 
can  do  and  have  done,  ajipropriating  to  themselves  the 
experience  of  others  upon  the  jobs  on  which  they  may 
have  been  employed.  Many  of  them  show  letters  of 
reference,  stating  they  were  employed  by  different 
contractors.  These  letters  are  of  little  value.  Natural- 
ly letters  of  reference  are  not  given  to  men  who  have 
been  discharged  in  a  fit  of  anger  by  their  emidoyers, 
of  for  breaking  up  machinery  by  ignorance  and  care- 
lessness. Nevertheless  many  men  are  put  oflf  because 
of  poor  ability  or  are  gladly  let  out  at  the  end  of  a 
job,  who  could  not  find  employment  again  from  the 
same  contractor  exccjit  in  a  pinch,  yet  letters  are  given 
them  stating  that  they  were  employed  and  possibly  re- 
commending them  t<>  others.  This  is  done  to  get  rid 
of  the  men  without  offending  them.  This  fact  makes 
the  value  of  all  letters  of  reference  or  recommendation 
held  by  such  men  questionable. 

A  contractor  carrving  on  small  opcration.-s  cannxl 
afford  to  hold  men  even  on  half  pay  from  one  job  to 
another,  or  from  sea.son  to  season,  but  a  contractor 
running  a  large  number  of  jobs  and  amounting  to  a 
large  sum  in  the  aggregate  will  find  temporary  em- 
ployment for  his  best  men  during  the  >iff  seasons  o,r 
between  jobs,  or  will  carry  his  men  on  full  or  half 
pay.  To  others,  whom  he  cannot  afford  to  take  care 
of  in  this  manner,  he  will  ])romise  re-emplopment  as 
soon  as  he  can  use  them.  Thus  his  good  men  are  cared 
for  during  slack  periods  and  few  of  them  are  looking 
for  jobs.  Fven  if  he  letsthem  go  without  ]>romises. 
he  is  glad  to  hire  the  cai)able  men  again  as  .soon  as  he 
can  use  then).     Indeed,  a  contratcor  carrying  on  large 


operations  considers  the  men  of  ability  in  his  organiza- 
tion or  those  formerly  in  his  employ,  whose  addresses 
he  endeavors  to  keep,  as  one  of  his  assets.  One 
trouble  a  man  starting  into  contracting  has  is  to  ob- 
tain and  hold  comjjetent  men.  He  is  not  able  to  pay 
large  salaries  and  the  best  men  in  the  business  have 
jobs  and  can  only  be  induced  to  leave  their  present 
employers  by  offers  of  larger  salaries  and  regular 
work. 

Thus  the  contractor  looking  for  such  men,  can 
question  applicants  and  pick  out  those  he  thinks  may 
be  competent,  but  the  only  way  to  be  certain  of  their 
ability  is  to  try  them.  A  discharged  man  may  have 
learned  a  lesson  from  his  discharge  and  thus  become 
a  valuable  employee. 

The  foregoing  remarks  have  been  based  upon  the 
assumption  that  men  are  plentiful  and  a  contractor 
is  receiving  many  applicants  from  men,  so  that  he  can 
exercise  some  choice :  but  at  times  workmen  of  all 
classes  are  scarce  and  the  contractor  is  compelled  to 
employ  anyone  that  he  can  get.  Then  he  must  work 
them,  good  or  indifferent,  until  he  can  obtain  a  better 
class  of  help. 

In  many  cases  men  are  so  scarce  that  the  contractor 
must  rely  almost  entirely  uix>n  labor  agents  to  ob- 
tain most  of  his  help.  The  mechanic  and  various  kinds 
of  union  men  can  sometimes  be  obtained  through  the 
labor  unions,  but  even  these  in  some  places  may  have 
to  be  obtained  through  labor  agents.  It  must  be  re- 
membered that  labor  agents  pay  a  license  to  do  their 
business  and  sometimes,  where  they  send  men  from 
one  state  to  another,  they  must  pay  a  large  fee  as  an 
immigrant  agent,  so  that  these  agents  must  make 
money  through  supj)lying  men.  They  have  office 
rent  to  pay,  and  must  hire  sub-agents  to  furnish  men 
from  congested  labor  markets  of  centres,  likewise  run- 
ners to  collect  men  and  deliver  them  on  jobs.  They 
must  sometimes  furnish  men  with  lodging  and  food. 
They  also  have  to  advertise  to  obtain  men,  and  like- 
wise to  place  men  with  employers.  Thus  labor  agents 
are  under  heavy  expenses,  and  they  must  do  a  large 
business  to  make  a  living.  Like  the  dealers  in  horses 
they  must  place  the  poor  ones  as  well  as  the  good 
ones,  for  all  is  grist  that  comes  to  their  mill. 
More  About  the  Labor  Agent 
.\  coiitraclor  makes  a  mistake  in  simply  t)rdering  a 
lot  of  men  from  a  labor  agent.  Me  will  obtain  in  this 
way  an  indifferent  lot,  many  of  whom  will  be  worth- 
less from  the  start.  Others,  who  may  be  competent, 
may  feel  disappointed  in  the  conditions  surrounding  the 
work,  or  feel  that  they  have  been  deceived  by  the 
agent.  They  accordingly  leave  the  work  and  carry 
many  others  with  them.  No  matter  what  results  the 
contractor  obtains  from  the  new  workmen,  the  labor 
agent  has  done  his  part  and  earned  his  fee. 

With  a  ])adrone  furnishing  men.  conditions  are 
slightly  dilTerent.  The  padrone  has  to  Itnik  after  the 
housing  of  the  men,  their  board  and  supplies.  He, 
too,  must  suffer  if  the  men  are  dissatisfied,  but  even 
witii  the  ))adrone  worthless  men  may  be  prcnrured. 

No  matter  how  the  men  are  (obtained,  either  direct 
from  a  labor  agent  or  throu.gh  a  j»a<lronc.  it  is  well, 
if  any  number  of  men  are  to  be  hired,  to  send  a  respons- 
ible man  to  see  the  new  men  before  they  start  for  the 
work,  unless  the  job  is  in  the  same  city  as  the  labor 
agent's  office.  The  rules  and  regtilations  as  to  pay. 
hours  of  work,  boarding  and  many  other  matters  of 
vital  interest  to  the  men.  previously  mentioned,  can 
be  told  to  the  laborers  before  they  leave  the  charge 
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of  the  labor  agent.  Photographs  of  the  camp  and  work 
can  be  shown  and  many  other  things  done  to  win  the 
confidence  of  the  appHcants.  Then  the  men  can  hard- 
ly be  deceived  and  the  party  of  men  after  reaching  the 
work  are  likely  to  stick,  with  the  possible  exception 
of  one  or  two.  A  shrewd  man  in  looking  over  those 
applying  for  work  will  exclude  some  that  are  likely  to 
prove  worthless  and  will  likewise  reject  any  "sea  law- 
yers," who  are  more  than  apt  to  make  trouble. 

The  labor  agent  may  object  to  some  of  these  things 
being  done,  but  if  he  is  handled  in  a  courteous  manner, 
and  given  to  understand  that  the  contractor  will  give 
him  more  business  if  he  can  obtain  satisfactory  men, 
his  objections  will  be  withdrawn.  The  chance  of  the 
contractor's  own  agent  grafting  on  the  men  with  some 
labor  agents,  who  care  little  for  their  own  reputation, 
is  considerable.     For  this  and  other  reasons  already 


mentioned  the  contractor  should  only  send  a  respons- 
ible man  on  such  a  journey,  one  whom  he  can  trust. 

These  things  show  the  necessity  of  having  at  least 
one  man,  and  sometimes  more,  on  the  job,  who  can  do 
the  hiring  of  the  men,  laborers  especially.  So  vital 
is  this  matter  to  the  contractor  that  he  should  do  his 
part  of  his  work  himself;  but  if  this  is  not  possible, 
and  he  must  rely  on  others,  then  he  should  keep  in 
touch  with  the  men  who  do  his  hiring  and  give  the 
matter  as  close  supervision  as  possible.  Such  men 
should  not  be  drinkers,  for  they  are  likely  to  bring 
more  injury  onto  the  contractor  than  would  the  labor 
agents.  The  contractor  should  make  it  convenient  to 
be  present  from  time  to  time  with  his  hiring  agents 
and  also  go  on  trips  with  them  to  engage  men.  In  all 
these  matters  it  is  the  contractor's  money  which  is  at 
stake. — The  Contractor. 


Methods  of  Patching  and  Repairing 

Concrete 


SPECIAL  inquiry  made  by  the  Committee  on  Ma- 
sonry of  the  American  Railway  Engineering 
Association,  has  brought  forth  information  as 
to  the  various  methods  practised  in  the  import- 
ant work  of  patching  and  repairing  concrete.  They 
are  summarized  as  follows : 

Wet  Method. — The  surface  of  the  old  concrete  is 
thoroughly  roughened,  cleaned,  and  drenched  with 
water,  and  covered  with  a  cement  grout.  Then  the 
new  concrete  is  mixed  to  a  sloppy  consistency  and 
applied,  being  held  in  place  till  set  by  forms,  as  re- 
quired. 

From  the  reports  received,  it  appears  that  many 
successes  and  many  failures  have  followed  this  meth- 
od. Where  it  has  been  successful,  that  result  probably 
has  been  due  to  painstaking  care  and  expense  being 
employed  in  the  preliminary  cleaning  and  thorough 
wetting  of  the  old  concrete  surfaces  before  the  new 
concrete  is  applied. 

Moderately  Dry  Method. — The  surface  of  the  old 
concrete  is  thoroughly  roughened,  cleaned,  and  drench- 
ed with  water,  and  powdered  with  cement  or  painted 
with  cement  grout,  after  which  the  new  concrete  is 
applied  and  thoroughly  tamped  against  the  old  sur- 
face. Generally,  such  patches  are  kept  moist  by  sprinkl- 
ing them  with  water  for  several  days. 

The  same  comment  applies  here  as  to  the  wet  meth- 
od. 

Dowel  Method. — This  is  a  modification  of  the  two 
preceding  methods,  and  is  generally  used  for  other 
than  horizontal  surfaces,  although  it  may  be  applied 
to  the  latter.  The  new  concrete  may  have  any  con- 
sistency to  meet  the  jjarticular  conditions  or  the  ideas 
of  the  engineer  in  charge ;  but  usually  a  fairly  wet 
concrete  is  used.  This  method  includes  drilling  holes 
and  setting  dowels  into  the  old  concrete,  with  pro- 
jecting ends  to  engage  into  the  new  concrete.  Some- 
times steel  bars  or  metal  fabric  are  connected  to  these 
dowels  to  further  ensure  permanency  of  the  pitch. 

This  method  can  be  made  uniformly  successful,  but 
cannot  always  be  applied.  Where  any  considerable 
mass  of  new  concrete  is  to  be  connected  to  old  con- 
crete, this  is  the  only  safe  method  to  pursue. 

Wedge  Method. — This  method  includes  the  cutting- 
out  of  defective  concrete  in  such  a  manner  as  to  under- 


cut the  surrounding  good  concrete  so  that  the  new 
concrete  will  be  held  in  place,  when  set,  by  the  shape 
of  the  binding  edges  of  the  old  concrete. 

The  difficulty  of  under-cutting  concrete  so  as  to 
secure  such  edges  is  too  great  to  make  this  method 
applicable  in  ordinary  cases ;  and,  except  where  a  con- 
siderable depth  of  new  concrete  is  to  be  put  in,  such 
under-cutting  could  not  be  successfully  done,  as  con- 
crete cannot  be  cut  so  as  to  leave  sharp,  clean  edges. 

Cleaning  with  Steam. — This  is  a  method  of  clean- 
ing surfaces  of  old  concrete,  preparatory  to  putting  on 
a  patch  of  new,  or  of  cleaning  the  top  of  a  rough  con- 
crete floor  before  applying  the  "finish  coat."  The  sur- 
face of  the  old  concrete  is  brushed  as  clean  as  pos- 
sible with  stifif  brushes,  and  then  gone  over  at  least 
twice  with  a  steam  jet.  An  ordinary  piece  of  ^-in. 
gas  pipe  makes  a  very  satisfactory  jet  nozzle.  This 
short  length  of  pipe  is  connected  to  a  steam  hose  so 
that  it  can  be  readily  moved  about.  The  steam  is  sup- 
plied by  the  boilers  of  the  mixer  or  hoisting  engines. 
The  steam  will  clean  and  heat  the  concrete  surface, 
leaving  it  perfectly  dry;  so  it  is  important  to  drench 
the  surface  thoroughly  with  water  after  cleaning  with 
steam.  In  cold  weather,  it  is  found  advantageous  to 
use  hot  water.  Immediately  after  the  surface  is  thor- 
oughly cleaned  and  drenched,  the  new  concrete  is  ap- 
plied. 

Excellent  results  have  followed  the  use  of  this 
method  of  cleaning;  but  it  is  essential  that  the  surface 
of  the  old  concrete  be  thoroughly  drenched  with  water 
after  using  the  steam  jet,  otherwise  the  new  concrete 
will  not  adhere  to  the  old. 

Cleaning  with  Acid. — This  method  includes  wash- 
ing of  the  surface  of  the  old  concrete  with  a  solution 
of  hydrochloric  (muriatic)  acid  (one  part  acid  to  two 
parts  water),  after  which  the  surface  must  be  carefully 
and  thoroughly  washed  to  remove  any  free  acid. 

This  is  a  very  commonly  applied  method  of  clean- 
ing old  concrete  surfaces  preparatory  to  placing  new 
concrete  against  them,  and,  by  many,  is  considered  the 
only  safe  treatment  to  use,  especially  in  cases  where 
a  "finish  coat"  is  to  be  put  on  after  the  concrete  base 
is  set. 

Conclusions. — The  following  conclusions  as  to  the 
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methods  of  repairing  defective  or  worn   surfaces  of 
concrete  are  presented : 

1.  In  all  cases,  the  surface  to  be  repaired  must  first 
be  thoroughly  cleaned  of  all  loose  material,  laitance, 
and  dust;  and  the  clean,  rough,  sound  concrete  ex- 
posed to  receive  the  patch.  Probably  the  best  method 
of  cleaning  is  by  means  of  a  steam  jet. 

2.  After  cleaning,  the  surface  to  be  repaired  must 
be  thoroughly  saturated  with  water,  not  simply  moist- 
ened, but  so  thoroughly  drenched  that  the  old  con- 
crete will  not  absorb  water  from  the  new  mortar  or 
concrete  used  in  patching.  If  possible,  the  surface 
should  be  kept  covered  with  water  for  several  hours. 

3.  If  the  repair  or  patch  is  to  be  made  on  a  verti- 
cal or  sloping  surface,  and  is  not  to  be  more  than  1  J/2 
in.  thick,  the  surface  of  the  old  concrete,  while  it  is 
still  wet,  should  be  spattered  or  splashed  with  a  ce- 
ment grout,  following  this  immediately  with  a  fairly 
stiff  plaster  coat  of  mortar  made  of  the  same  pro- 
portions of  cement  and  sand  as  used  in  the  original 
concrete,  but  not  dragged  with  a  trowel.  The  surface 
of  each  coat,  excei)t  the  final  coat,  should  be  "scratch- 
ed" to  give  a  bond  for  the  next  coat.  This  plastering 
should  preferably  begin  at  the  top  and  progress  down- 
ward, and  only  enough  time  be  allowed  to  permit  each 
coat  to  receive  its  initial  set  before  the  next  coat  is 
ai)plied.  The  final  coat  should  be  finished  with  a 
wooden  float,  and  only  enough  water  used  to  finish 
the  surface  properly.  This  patch  should  be  kept  damp 
and  protected  from  sun  or  frost  till  fully  set  up. 

4.  If  the  repair  or  patch  or  "finish  coat"  is  to  be 
made  on  a  horizontal  or  nearly  horizontal  surface,  the 
surface  of  the  old  concrete  should  be  slushed  and 
broomed  with  a  thin  cement  grout,  following  this  im- 
mediately with  a  wet  mortar  made  of  1  part  cement 
and  2y2  parts  sand  or  granite  screenings,  and  of  the 
full  thickness  retpiired  (not  less  than  y^  in.  thick,  how- 
ever). When  this  mortar  begins  to  take  its  initial  set, 
it  should  be  floated  or  troweled  to  such  a  finish  as  may 
be  desired. 

5.  If  the  repair  or  patch  is  to  be  made  on  a  vertical 
or  sloping  face  and  is  to  be  more  than  1>^  in.  thick, 
it  will  be  advisable  to  embed  dowels  in  the  old  con- 
crete as  deeply  as  the  thickness  of  the  proposed  patch, 
and  space  them  sufficiently  close  together  to  anchor 
the  patch  firmly  to  the  old  concrete.  The  dowels  must 
be  wedged  into  the  old  concrete ;  and  it  will  be  advis- 
able to  fasten  wires,  metal  fabric,  or  bars  to  the  dow- 
els, in  the  case  of  extensive  patching,  as  an  additional 
safeguard.  The  patching  may  then  be  done  with  mor- 
tar without  forms,  or  with  wet  concrete  supported  by 
forms,  depending  upon  the  thickness  and  the  extent 
of  the  patch. 

6  If  the  repair  or  patch  is  U>  be  made  on  a  hori- 
zontal or  nearly  horizontal  face  and  of  considerable 
thickness,  dowels  mav  be  used,  or  the  concrete  may 
simply  be  reinforced  bv  fabric  or  bars  without  using 
dowels— treating  the  patch  as  a  block  of  masonry. 

7  Care  must  be  taken  not  to  have  thin  edges  on 
patches.  To  avoid  this,  it  may  be  necessary  to  cut 
out  sound  concrete  around  a  place  to  be  patched,  so 
as  to  give  deep  edges  to  the  patch.  If  possible,  the 
edges  should  be  under-cut. 
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of  Gould  and  Mutual  streets  for  the  experiment,  will 
enable  snow  to  be  dumped  direct  from  carts  into  the 
manhole.  A  water  jet  has  been  fixed  in  the  manhole  to 
prevent  the  congestion  of  the  sewer.  Owing  to  sew- 
age disposal  complications  it  has  been  deemed  inadvis- 
able to  use  domestic  sewers  for  this  purpose.  If  the 
I)roposal  proves  a  success  we  have  here  an  additional 
argument  in  favor  of  the  separate  system  of  sewers. 


The  problem  of  the  removal  of  snow  from  city 
streets  proves  a  vexed  and  expensive  one.  Particular 
interest  is  now  being  centered  in  the  recent  innovation 
in  Toronto  of  utilzing  storm  sewers  for  the  disposal 
of  the  snow.     .\   sjiecial  manhole  built  at  the  corner 


Effect  of  Varying  Amount  of  Water 
in  Concrete 

IN  a  paper  read  by  K.  K.  .Skelton  before  the  Con- 
necticut Society  of  Engineers,  results  are  given  of 
a  series  of  careful  tests  made  to  determine  the 
effect  of  varying  the  percentage  of  water  in  con- 
crete. The  tests  were  made  in  the  Masonry  Materials 
i-aboratory  of  the  Sheffield  .Scientific  School,  by  Mr. 
Robinson,  under  the  direction  of  Professor  Barney  and 
with  the  assistance  of  Messrs.  Lewis  and  Sherman. 
i'ollowing,  in  summary,  are  the  conclusions  drawn: 

The  percentage  of  water  has  a  direct  bearing  upon  the 
.strength  of  concrete.  Nevertheless,  it  is  the  exception  rather 
thiin  the  rule,  that  the  engineer  concerns  himself  with  the 
<lucstion  of  mixing  beyond  seeing  that  the  proper  proportions 
of  sand,  stone,  and  cement  are  used.  Careful  tests  are  made 
of  the  cement  and  steel,  both  standard  articles  put  out  by 
firms  which  have  reputations  to  maintain;  on  rare  occasions, 
the  water  is  analyzed;  but  no  attempt  is  made  to  control  the 
mixing.  On  some  pieces  of  work,  the  contractor  is  furnish- 
cil  the  cement  so  that  there  will  be  no  temptation  to  skimp 
on  materials.  He  is  then  given  the  liberty  to  mix  these  ma- 
terials as  he  sees  fit.  He  may  aim  to  get  the  maximum 
strength  out  of  them,  but  it  is  probable  that  he  will  strive 
rather  tu  keep  the  cost  of  mixing  and  placing  at  a  minimum. 

Uf  course,  it  must  be  admitted  that  the  strongest  mix- 
ture is  not  always  the  most  desirable  or  economical.  In 
I>reparing  the  specimens  for  these  tests,  it  was  found  neces- 
sary, when  making  mixtures  containing  more  than  27.5  per 
cent,  of  water,  to  increase  the  proportions  10  per  cent,  in 
order  to  till  the  molds.  This  indicates  an  increase  in  density, 
which  was  obtained  at  a  loss  of  strength.  However,  in  some 
cases  this  is  highly  desirable.  Often  bulk  and  impermeability 
are  the  two  requisite  features.  In  reinforced  concrete  struc- 
tures a  moderately  wet  mixture  is  far  more  practical  than 
a  dry  one;  but  it  must  not  be  forgotten  that  the  use  of  wet 
mixtures  increases  the  cost  of  materials.  .\n  increase  in 
density  means  a  corresponding  increase  in  raw  materials. 
'I'he  additional  water  weakens  the  concrete,  and  therefore  a 
richer  mixture  or  lower  unit-stresses  must  he  used.  The 
former  is  preferable,  for  the  beams  and  columns  in  concrete 
building  are  always  heavier  than  the  corresponding  members 
of  steel  or  wooden  structures. 

If  a  wet  mixture  is  used,  the  engineer  should  be  cautions 
ill  permitting  the  removal  of  the  forms  at  an  early  date.  In 
.some  of  the  tests  the  wet  mixtures  were  very  slow  to  develop 
tlieir  strength.  The  use  of  such  consistencies  in  practice 
would  necessitate  extreme  care.  It  might  be  a  month  or 
more  before  the  forms  could  be  struck  with  any  feeling  of 
security. 

The  qiu-...i.  -.■•  v.-i..-..-.vi.v .  is  not  altogether  a  labora- 
tory question.  The  increased  cost  of  materials  due  to  the 
use  of  wet  mixtures  may  be  more  than  balanced  by  the  sav- 
ing in  placing;  but  the  engineer  should  bear  in  mind  that 
consistency  has  a  direct  relation  to  strength;  and,  if  he  per- 
mits a  wet  mixture,  he  should  provide  for  the  same  in  his 
design.  In  any  event  he  should  control  the  details  of  the 
mixing. 
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How  to  Erect  Small  Concrete  Buildings 

(Contributed) 

THE  present  insistent  demand  for  the  substitu- 
tion of  durable,  sanitary  and  fire-resisting  ma- 
terials for  those  not  possessed  of  these  proper- 
ties has  been  a  pronounced"  factor  in  hastening 
the  adoption  of  concrete.  The  change  means  imper- 
vious and  monolithic  structures  as  opposed  to  those 
consisting  of  the  more  familiar  types  of  masonry  with 
their  attending  wooden  features  of  combustible 
nature,  the  latter  also  affording  refuge  for  much  that 
is  noxious  and  unsanitary.  This  enduring  method  of 
construction  is  now  applied  to  all  parts  of  buildings 


Fig. 


1— A  Concrete  Poultry  House.    This  building  rests  on  concrete  piers  and  has 
concrete  floor,  partition  and  walls.    The  walls  are  only  4  inches  thick. 


in  order  that  there  may  be  a  practical  elimination  of 
maintenance  cost. 

Small  buildings  for  one  purpose  or  another  are  al- 
ways required  upon  the  farm.  These  structures  in- 
clude poultry  houses,  hog  pens,  smoke  houses,  wagon 
houses,  garages  and  buildings  designed  for  storage 
purposes.  If  they  are  built  of  masonry  or  frame,  the 
services  of  experienced  workmen  are  usually  required 
unless  the  structures  are  of  the  rudest  type.  The  pur- 
pose here  is  to  describe  briefly  a  method  of  construct- 
ing, without  the  aid  of  mechanics,  small  concrete 
))uildings  for  some  of  the  uses  specified.  Di- 
mensions may  be  increased  or  reduced  as  occa- 
sion requires.  Where  enlarged  upon  and  sup- 
plied with  proper  conveniences,  a  building  of  this 
character  would  answer  admirably  for  a  small 
residence.  H  the  natural  color  of  the  concrete  is 
objectionable,  it  may  be  coated  with  a  wash  in 
any  color  desired,  thus  making  these  small 
structures  a  picturesque  as  well  as  useful  ap- 
purtenance to  the  main  buildings  of  the  farm.  ' 

Let  it  be  assumed  that  the  building  is  to  be 
8  feet  wide  by  12  feet  long  with  a  height  to  the 
eaves  of  7  feet,  inside  dimensions.  A  building  of 
this  size  might  be  suitable  for  several  of  the  pur- 
poses mentioned  above.  The  foundation  should 
be  12  inches  wide  and  3  feet  deep,  which  will 
carry  it  below  frost  line.  Mark  on  the  ground 
a  rectangle  Zj^  feet  wide  by  llyi  feet  long.  Out- 
side of  this  rectangle  mark  a  larger  rectangle 
9>4  feet  wide  by  U'/i  feet  long.  This  will  leave  a 
space  of  one  foot  between  the  lines  all  round. 
Dig  between  these  lines  to  a  Jepth   of  3  feet. 


This  forms  the  foundation  trench.  The  concrete  for 
the  foundation  should  be  mixed  in  the  proportion  of  1 
part  Portland  cement,  2j/2  parts  sand  and  5  parts  stone 
or  gravel.  Fill  in  the  foundation  trench  with  concrete 
to  ground  level,  being  careful  to  prevent  earth  from 
.the  trench  walls  from  falling  into  the  concrete.  The 
top  of  the  foundation  should  be  brought  to  the  surface 
of  the  ground  and  made  perfectly  level.  To  insure  this 
test  it  with  a  carpenter's  spirit  level. 

The  walls  of  a  building  of  this  size  will  need  to  be 
only  6  inches  thick  and  they  should  be  erected  on  the 
centre  of  the  foundation,  leaving  3  inches  of  founda- 
tion on  both  sides.  The  forms  can  be  made  complete, 
and,  if  more  convenient,  can  be  assembled  flat  on  the 
ground  and  then  raised  into  position.  The  wall 
forms  should  be  made  of  2  x  4-inch  studding 
placed  upright  and  sjjaced  about  2  feet  apart. 
Upon  this  studding  should  be  nailed,  horizontal- 
ly, 1-inch  boards.  These  boards  will  be  next  to 
the  concrete  and  must  be  fitted  together,  .so  as  to 
insure  a  tight  joint,  and  if  it  is  desired  to  give  a 
very  smooth  surface  to  the  finished  wall,  the 
joints  should  be  carefully  matched.  The  forms, 
to  prevent  them  from  spreading,  are  tied  by 
means  of  twisted  wire  passing  between  the  1-inch 
boards  and  around  the  upright  studding,  as 
shown  in  Fig.  3.  To  provide  for  the  window 
openings  a  rough  frame  made  of  1-inch  boards,  6 
inches  wide,  should  be  set  in  the  forms  at  fhe 
proper  location.  Sometimes,  after  the  forms  have 
been  filled  with  concrete  to  the  height  of  the  win- 
dows, the  window  frame  itself  is  placed  in  the 
form  and  the  concrete  cast  around  it.  The  open- 
for  doorways  should  be  made  in  the  same  man- 
ner. As  soon  as  the  forms  for  the  walks — both 
the  inside  and  outside  forms — are  in  place  and 
made  plumb,  the  concrete  can  be  deposited  be 
tween  them.  The  top  surface  of  the  concrete 
previously  placed  in  the  foundation  should  be 
rough  but  thoroughly  clean  and  very  wet  in  order 
that  a  good  bond  between  the  concrete  in  the  founda- 
tion and  the  concrete  in  the"  wall  will  result.  To  pre- 
vent the  development  of  cracks  in  the  walls  it  is  a  very 
good  practice  to  reinforce  them  with  fence  wire  or  light 
rods,  running  in  both  directions.  This  is  not  abso- 
lutely necessary,  however,  for  a  very  small  structure, 
but  in  any  case  it  would  be  well  to'  place  in  the  cor- 
ners where  the  walls  join,  light  rods  bent  in  the  shape 


Fig.  2— Sectional  form  for  concrete  wall  construction. 
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I  if  an  "L."  'J'licsc  rods  sliotikl  ]>c  2  or  3  ft-ct  long  and 
placed  about  every  12  inches  of  lieij^lit.  Tiie  frame 
for  tlie  doorway  should  he  placed  in  i)ositi<)n  before 
the  concreting-  is  started.  It  is  sometimes  the  cnstom 
to  tack  lij^^htly  to  the  door  frame  a  strip  of  wood  taper- 
ed so  that  its  larger  side  is  in  the  concrete.  When  the 
rough  door  frame  is  removed  this  strip  remains  in  the 
side  of  the  door  and  can  be  used  for  fastening  the  door 
hinges.  Some  i)refer  to  dis])ense  with  this  strip  of 
wood.  They  drill  directly  into  the  concrete  wall  in 
providing  for  hinges. 

'I"he  concrete  for  the  walls  sliould  ije  mixed  mushy 
wet  and  in  the  proportion  of  1  part  Portland  cement,  2 
parts  sand  and  4  parts  stone  or  gravel.  In  placing  the 
concrete  spade  it  thoroughly  with  a  thin  board  paddla, 
thrusting  the  latter  ijetween  the  forms  and  the  con- 
crete in  (jrder  that  the  stone  or  gra\el  may  be  forced 
away  from  the  forms,  which  will  leave  a  snKjother  sur- 
face than  would  otherwise  result.  This  not  only  al- 
lows the  rich  mortar  to  flow  against  the  forms,  but 
prevents  the  formation  of  air  pockets  and  projecting 
stones  at  the  surface  of  the  wall.  It  will  be  ff)und 
convenient  to  place  the  concrete  until  it  reaches  the 
height  of  the  window-sill.  The  window  frames  are 
then  i)laced  and  the  concreting  continued  until  the 
height  is  about  2  inches  above  the  top  of  the  windows. 


=^f' 


Fig.  3  — Method  of  tying  forms  with  wire  to  prevent  them  from  slipping. 


riitn,  in  oitlcr  to  strengthen  the  concrete  over  the 
window  openings,  lay  two  j/j-inch  steel  rods  over  eacii 
window.  These  rods  should  be  long  enough  to  e.xtend 
about  ;i  ft)ot  on  each  side  of  the  window  sjjace.  In  a 
similar  manner  rods  should  be  laid  over  door  openings, 
these  rods  to  prevent  any  cracking  of  the  concrete  over 
the  openings.  The  balance  of  the  concrete  is  then 
deposited  until  the  height  of  the  eaves  is  reached. 

On  the  toj)  surface  of  the  wall  there  should  be  im- 
bedded vertically  in  the  fresh  concrete  '/..-inch  bolts 
with  the  iieatls  down.  These  bolts  e.xtend  about  12 
inches  into  the  concrete  and  about  6  inches  above. 
They  can  afterwards  be  used  in  fastening  down  the 
wooden  sill  to  which  the  rafters  are  attached,  if  the 
vooi  is  to  be  constructed  of  wood.  Either  a  Hat  or  a 
|)eaked  roof  can  be  used.  If  a  flat  roof,  it  is  sometimes 
the  i)ractice  to  arrange  for  rectangular  pockets  in  the 
to])  of  the  walls,  into  which  the  roof  beams  can  be  set. 
When  a  flat  roof  is  to  be  constructed  make  one  side 
of  the  building  lower  to  |)rovide  sufticient  i)itch  lor 
drainage.  'The  forms  for  the  walls  should  be  left  in 
place  about  one  week  and  no  weight  should  be  placed 
on  the  walls  for  three  weeks  or  one  month. 

If  a  concrete  floor  is  desired,  proceed  as  in  the  case 
of  sidewalk  construction,  that  is  to  say,  put  down  a 
laver  of  cinders  or  gravel  and  place  over  this  the  con- 


crete pavement.  Make  this  of  a  1  -.I'/j  :5  mixture  of 
Portland  cement,  sand  and  stone.  To  prevent  the 
concrete  jjavement  from  cracking  divide  it  into  sections 
or  slabs,  say  3  or  4  feet  scjuarc,  being  .sure  that  the 
joints  extend  entirely  through  the  concrete. 

If  a  wooden  floor  is  preferred,  the  beams  or  string- 
ers may  rest  upon  the  3-inch  projection  of  the  foun- 
dation walls. 


Bonding  Asphalt  to  Concrete 

AMONG  the  several  problems  to  be  met  in  the 
recent  construction  oi  the  concrete  reservoirs 
in  San  Francisco,  Cal.,  was  that  of  bonding 
asphalt  to  concrete.  According  to  B.  X. 
.\bbott,  in  a  letter  to  The  Engineering  Record,  after 
making  unsuccessful  attempts  to  apply  the  asphalt 
direct  to  the  concrete  in  various  ways,  the  expedient 
of  first  painting  the  surface  with  coal-tar  was  tried; 
and  it  was  found  that  when  a[)plied  in  this  way  imder 
right  conditions,  the  asphalt  would  adhere  so  firmly 
that  after  it  had  cooled  it  could  n<jt  be  broken  away 
without  bringing  pieces  of  concrete  with  it. 

Mr.  Abbott  states  that  in  order  to  secure  this  result, 
the  concrete  surface  was  first  scrubbed  clean  with  a 
bristle  brush,  and  over  this  a  thin  coating  of  hot  coal- 
tar  was  "painted."  The  coal  tar  should  be  heated  in 
small  (|uantities,  brought  ju.st  to  the  boiling  point,  and 
then  apjilied  immediately.  Heating  the  coaNtar  in 
large  quantities,  which  necessitated  .some  delay  before 
it  coidd  all  be  used,  did  not  give  such  good  results;  and 
the  gangs  were  therefore  not  allowed  to  heat  more 
at  a  time  than  they  could  apply  quickly  as  soon  as  it 
began  to  boil.  The  asphalt  was  spread  over  the  tarred 
surface  in  the  usual  manner. 


The  use  of  cement  as  an  anti-sand  blast  is  possibly 
one  that  is  little  known.  The  sand  blast  in  question, 
however,  is  not  that  which  is  so  familiar  to  all  of  us. 
but  is  quite  of  another  type.  When  locomotives  stand 
under  steel  or  iron  bridges  or  viaducts,  the  blast  from 
the  stacks  throw  out  gases  and  numerous  small  par- 
ticles of  ashes  and  coal.  This  when  continuously  pro- 
jected against  the  overhead  iron  or  steel  gradually 
causes  its  disintegration.  In  this  case  cement  was 
tried  and  not  found  wanting,  and  now  it  is  common 
practice  for  railroads  to  cover  the  bottoms  of  their 
bridges  with  wire  netting  or  metal  lath  covered  with 
a  coating  of  sand  and  cement  which  it  has  been  found 
resists  perfectly  the  attack  of  the  gases  and  also  the 
sand  bl:i>^t   iiiiin'mr  f  ii  mi  the  Ioc''"vit'>  ••< 


The  Canadian  production  of  all  kinds  of  finishe<l 
lolled  iron  and  steel  in  1''13  amounted  to  ^X>7,W7  tons, 
an  increase  of  10.^,873  tons.  an<l  also  was  the  largest  in 
the  history  of  the  industry  in  Canada.  Of  thi-;.  "5.881 
tons  were  iron  and  871216  tons  were  steel. 


Piles  of  the  "cast-in-place"  tyix;,  made  by  forming 
a  hole  in  the  ground  and  filling  it  with  concrete,  may 
be  either  plain  or  reinforced,  depending  largely  upon 
the  character  of  the  work  for  which  they  are  to  be 
used.    Thcv  arc  usuallv  without  reinforcement. 


Excess  of  water  is  detrimental  to  concrete,  as  it 
brings  a  layer  of  cement  which  has  already  set  to  the 
surface,  l\)nning  a  point  of  weakness  in  the  finished 
work,  unless  it  is  well  scraped  off  before  the  next  layer 
is  deposited. 
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Two  Noteworthy  Additions  to  Edmonton's  Business  Section 
— the  McLeod  Block  and  the  WiUiamson  Building 


WE  illustrate  herewith  two  buildings  which 
have  taken  their  place  recently  in  the  busi- 
ness section  of  the  city  of  Edmonton — the 
McLeod  Block  and  the  Williamson  Build- 
ing. The  former  is  owned  by  Mr.  K.  A.  McLeod,  and 
was  built  by  Messrs.  Olsen  &  Johnson  according  to 
plans  prepared  by  Mr.  John  K.  Dow;  the  latter  is 
owned  by  Messrs.  S.  W.  &  R.  T.  Williamson,  and  was 
built  by  Messrs.  Nesbit  &  Miller  under  the  direction  ' 
of  Mr.  E.  W.  Moorehouse,  architect. 

The  McLeod  Block 

The  McLeod  Block  is   situated  on   the  corner  of 
Rice   and   McDougall   streets.      Its    frontage   on    Mc- 
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McLeod  Block,  Edmonton,  upon  completion. 

Dougall  Street  is  118  feet  and  on  Rice  Street  100  feet. 
The  building  contains  nine  full  storeys,  including  base- 
ment and  attic.  The  height  from  McDougall  Street 
to  the  top  of  the  cornice  is  115  feet,  and  it  is  entirely 
of  fireproof  construction.  The  outside  finish  is  in 
cream  brick  and  plain  terra-cotta,  with  half  cornice 
over  the  eighth  storey  and  full  cornice  in  classic  style 
over  all.  The  entire  cost  of  the  building  is  approxi- 
mately $600,000. 

The  main  entrance,  which  is  on  McDougall  Street, 
is  28  feet  wide,  while  the  vestibule  doors  are  seven 
feet  back  from  the  street.  Two  fine  bronze  electroliers 
have  been  built  in  the  portals  at  each  side  of  the  en- 
trance, one  being  fixed  in  each  portal.  Each  is  seven 
feet  in  length  and  is  shaped  to  give  a  torch  effect.  The 


vestibule  is  ten  feet  wide  and  has  two  pairs  of  double 
entrance  doors.  In  each  side  of  the  vestibule  is  a 
small  shop.  The  lobby,  which  is  13  x  22  feet,  is  en- 
tered from  the  vestibule,  and  three  elevators  are  at 
the  rear  wall  of  the  lobby.  Three  high-speed  elevators, 
built  by  the  Otis-Fensom  Company  of  Toronto,  of  the 
overhead  traction  type,  each  having  a  speed  of  500 
feet  a  minute,  have  been  installed.    The  cars  are  5  ft. 

6  in.  by  6  ft.  The  elevator  enclosure  is  decorated  by 
ornamental  iron  and  wire  glass. 

A  marble  stairway  ascends  from  the  front  to  the 
second  floor,  the  rail  balusters  being  of  ornamental 
electro-plated  iron.  The  stairway  is  3  feet  8  inches 
wide.  The  ceiling  of  the  first  storey  is  17  feet  3  inches 
in  height. 

The  main  entrance  is  entirel)-  finished  in  marble, 
with  ornamental  panelled  ceiling.  The  pilasters  and 
rails  are  of  Italian  marble.  The  panels  are  of  Pan- 
nazzo  Italian  marble.  The  stair  treads  and  platforms 
at  the  elevator  landings  and  borders  in  the  corridors 
are  of  light  grey  Tennessee  marble. 

There  are  five  stores  on  the  main  floor — four  on 
McDougall  Street  and  one  on  Rice  Street,  one  of 
which  is  20  feet  in  width.  The  two  stores  fronting 
McDougall  Street,  south  of  the  main  entrance,  run 
through  to  the  rear  of  the  building,  with  entrances  on 
the  private  lane  to  the  rear. 

The  floors  from  the  second  to  the  ninth  inclusive 
are  of  the  same  general  plan,  but  alterations  are  being 
made  to  suit  tenants.  A  light  court  occupies  the 
southwest  angle  of  the  building  above  the  first  storey, 
so  that  every  ofifice  has  outside  light.  There  are  nine- 
teen offices  on  each  of  the  eight  upper  floors,  making 
152  in  the  building.  Of  these,  three  on  each  floor  are 
equal  in  area  to  three  rooms  each.    The  corridors  are 

7  feet  in  width  and  the  ceilings  9  ft.  10  in.  in  height. 
All  floors  are  of  terrazzo.  The  corridors  are  wainscot- 
ed to  the  height  of  the  doors  with  English  vein  Italian 
marble.  The  doors  and  the  door  and  window  frames 
are  the  only  wood  used  in  the  interior  of  the  office 
floors.  The  rear  windows  all  have  metal  frames  and 
polished  plate-wire  glass.  The  front  windows  are  of 
heavy  plate  glass. 

The  building  is  steel  frame,  fireproofed  with  concrete. 
All  structural  steel  members  are  encased  in  not  less 
than  two  inches  of  concrete  in  the  thinnest  place.  All 
l)artitions  are  of  4-inch  hollow  tile  from  the  works 
at  Medicine  Hat.  The  construction  brick  was  supplied 
by  the  Acme  Brick  Company,  of  Edmonton. 

The  basement  has  a  10-foot  ceiling,  with  concrete 
floor  and  plaster  finished  walls.  It  extends  under  the 
sidewalk  on  McDougall  Avenue  and  under  the  rear 
lane  on  the  west  side  of  the  building.  About  three- 
fourths  of  the  basement  space  is  available  for  busi- 
ness purposes.  There  is  an  entrance  from  the  elevator 
lobby  on  the  ground  floor  and  another  from  the  lane 
in  the  rear.  It  will  be  lighted  from  both  street  and 
lane  with  prism  glass. 

Heat  and  power  are  supplied  by  two  boilers  of  300 
horsepower.  Electric  power  is  generated  to  run  the 
elevators,  supply  light  to  the  toilet  and  corridors, 
pump  water  to  the  attic  tank,  run  the  vacuum  cleaner, 
and  such  other  work  as  may  be  necessary.  The  electric 
plant  includes  two  75  kilowatt  machines  with  Peter 
Brotherhood  engines,  made  in  Peterborough,  England. 
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Thc  steam  and  electric  plant  is  situated  m 
mont. 

A  filtration  plant,  which  has  a  capacity  of  7,000  to 
10,000  gallons  an  hour,  and  which  filters  when  neces- 
sary all  the  water  used  in  the  building,  either  for  the 


McLcod  Block  under  construction. 

boilers  for  fire  protection,  for  drinking  or  other  pur- 
l)oses,  is  also  situated  in  the  basement. 

A  vacuum  cleaner  plant  is  also  situated  in  the 
basement.  It  is  of  the  Blaisdell  type,  and  has  two 
sweepers.  Each  room  is  connected  by  pipe,  the  dust 
being  drawn  down  to  the  basement. 

A  house  pump  in  the  basement  pumps  water  into 
a  steel  tank  holding  2,000  gallons,  situated  in  the  attic. 
Imoui  this  tank  water  is  distributed  throughout  the 
l)nilding  by  gravity.  The  city  pressure  would  only 
reach  to  the  fifth  or  sixth  floor.  A  three-inch  stand- 
])il)e  with  hose  connections  on  every  floor  extends  from 
the  tank  to  the  basement,  so  that  there  is  always  a 
water  pressure  available  for  fire  purposes.  In  case  of 
a  serious  fire  a  brigade  fire  engine  can  connect  with 
a  city  hydrant  and  force  water  through  a  standi)ipe 
and  attach  hose  to  all  parts  of  the  Imilding,  the  tank 
l)eing  shut  off  for  the  time  being. 

I'or  heating  jjurposes  the  building  has  18,000  feet 
(if  radiation.  I'.xhaust  steam  is  taken  from  the  boilers 
in  the  basement  direct  to  the  attic.  The  system  of 
(listributi(jn  is  in  the  attic.  Live  steam  can  be  turned 
into  the  radiators  if  necessary,  or  exhaust  steam  can 
be  allowed  to  pass  off  by  a  pipe  through  the  roof.  A 
complete  system  of  outdoor  fire  escapes  is  provided  at 
the  rear  of  the  building. 

The  Williamson  Building 
The  Williamson  building  has  a  frontage  on  Jasper 
Avenue  of  48>S  feet,  with  a  depth  of  112  feet,  and  is 
lour  storeys  high,  although  the  foundations  are  made 
to  carry  a  seven-storied  building.  The  same  arrange- 
ments apply  to  the  heating  system.  The  Kahn  sys- 
tem has  been  followed.  .Ml  modern  improvenients 
have  been  utilized  in  construction.  The  building  is 
cleaned  by  the  Tuec  vacuum  cleaner,  the  first  of  these 
installations  to  be  used  in  a  business  block  in  the  city. 
The  second  storey  is  devoted  entirely  to  oftices,  while 


on  the  third  and  fourth  floors  the  offices  go  as  far  back 
as  the  stairway,  the  balance  of  the  space  being  devoted 
to  bachelor  suites. 

In  order  to  make  the  building  absolutely  tircpro<jf 
the  new  type  of  Turnbull  elevator  has  been  installed, 
with  enclosures  made  of  steel  and  wired  glass.  The 
walls  in  the  corridor  are  of  tile  and  terrazzo,  with  a 
marble  base  and  wainscotings.  The  stairways  are 
cast  iron  and  steel,  with  slate  treads.  They  were 
made  in  Edmonton  by  the  Western  Foundry  &  Ma- 
chine Company.  The  same  company  installed  the  fire 
escapes.  The  platforms  of  the  fire  escapes  are  rein- 
forced concrete,  supported  on  steel  columns.  They 
are  wide  and  made  easy  of  descent,  with  hand  rails 
on  each  side  of  thesteps. 

In  the  basement  there  are  two  large,  well-lighted 
and  ventilated  rooms,  a  janitor's  residence,  a  store- 
room, boiler  room  and  coal  bin. 

On  the  ground  floor  there  are  two  stores  with 
plate-glass  fronts,  two  rooms  in  the  rear  which  can 
be  used  for  stores,  offices  or  wholesale  sample  rttoms. 

On  the  second  floor  there  is  a  fireprcxif  vault.  This 
has  been  equipped  with  steel  lockers  for  the  conveni- 
ence of  the  office  tenants,  who  by  this  arrangement 
are  relieved  of  the  necessity  of  jjroviding  themselves 
with  safes. 

On  each  of  the  third  and  fourth  flfK)rs  there  is  a 
similar  vault.  The  bachelor  apartments  all  have 
|)rivatc  baths,  and  there  is  a  public  shower  bath  «>n  the 
third  and  a  public  tub  on  the  fourth  floor.  These  apart- 
ments are  so  arranged  that  they  my  be  turned  into 
offices  when  desired. 

All  the  offices  are  supplied  with  running  hot  and 
cold  water.  The  garbage  disjwsal  plant  will  do  double 
duty :  it  will  burn  the  refuse  and  heat  the  water  for 
the  baths.  The  whole  building  will  be  heated  with  a 
vacuum  steam  system  by  two  return  tubular  boilers, 
which  are  of  sufficient  capacity  to  heat  the  whole 
building  when    the   seven    storeys   are   completed. 

The  floors  of  the  toilet  and  bath  rooms  arc  of  tile. 
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with  tile  wainscotings.  The  floors  in  the  office  suites 
are  covered  with  cork  carpets,  which  has  been  pasted 
to  cement  floors  and  made  fire  and  sound  proof. 

From  the  distributing  panels  in  the  corridors  the 
telephone  and  electric  light  wires  enter  the  various 
rooms  via  a  system  of  pipes.  Thus  there  are  no  ex- 
posed wires  about  the  building. 

The  entire  front  of  the  building  is  constructed  of 
ivory  white  mat  glaze  terra-cotta,  furnished  by  the 
Washington  Lime  &  Brick  Company.  The  sides  and 
rear  are  veneered  white  sand-lime  brick,  made  by  the 
Alsip  Brick  Company,  of  Edmonton.  The  walls  are 
lined  with  Dennison's  interlocking  hollow  tile,  used 
here  for  the  first  time.    The  partitions  throughout  are 


of  hollow  tile  and  gy])sum  blocks.  The  store  fronts  are 
fitted  with  plate  and  prism  windows  with  metal  frames 
of  a  statuary  bronze  finish.  The  interior  finish  through- 
out is  of  selected  quarter-cut  and  plain  oak  finished 
in  natural  color,  and  was  supplied  by  W.  H.  Clarke  & 
Company. 

The  store  front,  which  is  known  -as  the  Kawneer 
metal  store  front,  was  supi)lied  and  erected  by  the  J. 
H.  Lavalee  Company,  Limited.  The  vault  doors  were 
furnished  by  J.  j.  Taylor.  There  are  eighty  fireproof 
windows,  manufactured  by  the  Freeze  Sheet  Metal 
Company,  and  the  Corkolium  used  was  furnished  by 
James  Ramsey.  Depew  Hillas  carried  out  the  elec- 
trical work. 


Causes    of    Concrete    Failures 

Analytical  Study  of  a  Problem  of  Much  Interest  to  Cement 
Users    and     Contractors — Abuses    that     May    be    Avoided 

By  R.   S    Greenman 


CONCRETE  is  said  to  be  its  own  best  inspector, 
and  it  is  a  well-known  fact  that  defects -in 
concrete  will  sooner  or  later  make  their  pres- 
ence known.  For  every  fault,  there  must  be  a 
reason.  The  reasons  for  poor  concrete  have  been  pro- 
portioned as  being  90  per  cent,  due  to  poor  workman- 
ship, 8  pr  cent,  due  to  poor  aggregates,  and  2  per  cent, 
to  poor  cement.  These  percentages  are  not  the  result 
of  tabulations,  but  are  those  prevailing  in  the  minds  of 
many  who  have  had  considerable  opportunity  for  in- 
spection of  concrete,  both  good  and  bad.  But  whether 
or  not  these  percentages  are  correct,  the  statement 
raises  the  question,  "What  are  the  reasons  for  pocM" 
concrete  and  how  do  we  determine  these  reasons?"  , 
It  is  a  certainty  that  neither  a  laboratory  test  nor  a 
field  inspection  alone  will  give  them,  unless,  of  course, 
it  be  a  simple  failure.  Yet  there  are  people  who  will 
examine  a  piece  of  concrete  in  the  laboratory  and  oflfer 
a  solution  of  the  problem  simply  by  tests  made  there. 
And  again,  an  inspector  will  look  over  a  piece  of  con- 
crete construction,  and,  with  no  knowledge  whatever 
of  the  characteristics  of  the  materials  used,  nor  of  the 
method  of  making,  will  attempt  to  tell  how  such  and 
such  a  condition  developed.  Concrete  failures  can  be 
explained  only  after  thorough  investigation  by  men 
who  know  good  or  bad  concrete  from  long  and  close 
acquaintance,  and  whose  minds  are  of  an  analytical 
and  judicial  temperament. 

The  more  one  sees  of  concrete,  the  more  one  be- 
comes convinced  that  it  is  the  most  abused  structural 
material  being  used.  The  science  of  making  concrete 
has  been  looked  upon  too  generally  as  being  very 
easily  learned,  with  the  natural  result  that  a  great  deal 
of  poor  concrete  has  been  made.  Now,  however,  build- 
ers, contractors,  and  engineers  apparently  desire  to 
make  concrete  that  will  meet  the  standard  in  quality 
re(|uired  of  other  materials ;  and  yet,  with  all  the  pre- 
cautions now  being  taken,  there  is  still  a  large  amount 
of  concrete  that  is  not  satisfactory.  The  larger  the 
work,  the  greater  the  care  taken ;  and,  vice  versa,  the 
smaller  the  work,  the  greater  the  carelessness,  and  the 
greater  is  the  ratio  of  the  failures,  a'id  it  is  the  sum 
total  of  these  failures  that  makes  the  loss  caused  by 
poor  concrete  so  great. 

In  trying  to  solve  a  problem  of  poor  concrete,  the 

•Abstract  of  a  paper  read  before  the  American  Society  for  Testing 
Materials. 


elements  to  be  investigated  are  the  three  already  men- 
tioned— cement,  aggregates,  and  workmanship^and 
water.  The  common  tendency  is  first  to  place  the 
blame  upon  the  cement;  but  if  we  find  that  in  accord- 
ance with  good  and  generally  common  practice,  the  ce- 
ment has  been  tested  and  has  met  the  standard  re- 
quirements, the  cement  then  becomes  a  negligible  fac- 
tor; but  if  it  has  not  been  tested,  it  must  be  considered 
as  a  possible  cause,  and  it  may  become  a  large  item  in 
the  study.  We  must  admit  that  since  so  much  stress 
has  been  laid  upon  the  value  of  having  cement  tested 
before  use,  and  since  it  must  indeed  be  a  small  work 
where  it  has  not  been  so  tested,  the  percentage  of  fail- 
ures due  to  poor  cement  has  been  reduced  to  a  very 
small  amount. 

If  the  next  element  has  been  given  equally  as 
thoughtful  consideration  to  its  use,  there  could  not  be 
so  much  poor  concrete  due  to  poor  aggregates.  The 
strong  and  weak  points  in  both  the  coarse  and  fine  ag- 
gregates have  been  too  often  neglected.  The  coarse 
^RR''CRates  can  usually  be  judged  by  easy  inspections, 
but  sand  or  other  fine  aggregates  need  very  careful  ex- 
amination. The  characteristics  of  sand — such  as  the 
grain,  the  grading,  the  cleanness,  and  its  freedom  from 
organic  impurities  and  excess  of  loam — are  items  of 
knowledge  which  are  obtainable  mainly  in  the  labora- 
tory, but  which  are  very  essential  for  the  correct  diag- 
nosis of  a  concrete  failure. 

The  eflfect  of  workmanship  is  by  far  the  largest 
factor,  and  in  it  all  others  are  included,  for  a  poor 
workman  can  destroy  the  value  of  the  best  materials. 
Under  the  head  of  workmanship,  must  be  considered 
such  items  as  design,  proportions,  placing,  and  actions 
resulting  from  heat,  frost,  electrolysis,  etc.,  which 
should  have  been  taken  care  of  during  the  process  of 
making  and  preservation. 

As  another  element  of  importance,  it  must  always 
be  kept  in  mind  that  the  water  used  in  making  the 
concrete,  or  which  may  come  in  contact  with  it,  may 
prove  to  ]ye  a  very  influential  factor  for  harmful  re- 
sults. 

Then,  if  one  is  given  a  concrete  failure  to  diagnose, 
one  must  look  for  a  reason  under  cement,  aggregate, 
workrnanship,  and  water.  As  stated,  the  easiest  ex- 
planation is  to  look  for  .some  fault  in  the  cement ;  but 
if,  as  has  been  suggested,  the  cement  has  passed  the 
usual  tests,  then  other  reasons  must  be  found.    To  find 
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them  rccniiifs  that  the  in\  csti^'ator  sliall  first  kixjvv 
coiKlitiuiis  and  causes  of  failures,  hut  tliese  will  not  be 
further  discussed  except  to  point  out  the  way  to  the 
reason;  then  the  investi}4;ator  must  attack  the  problem 
with  an  open  mind — that  is,  he  must  not  jump  at  a  con- 
clusion and  e.\i)ect  to  be  able  to  work  out  an  explana- 
tion around  tiiat  conclusion.  'J'hen  it  is  even  more 
essential  that  the  investifj^ator  shall  have  had  an  op- 
l)ortunity  to  learn  of  results  of  tests,  or  to  make  tests 
that  will  eu;i1)le  him  to  judj^e  the  probable  actions  from 
the  characteristics  of  the  aj^yreyates.  .\lso,  a  very 
careful  examination  of  the  concrete  in  place  is  general- 
ly an  abscjiute  necessity. 

To  attempt  to  outline  a  i)laii  for  procedure  in  this 
examination  would  be  folly,  since  each  individual  case 
has  conditions  that  arc  decidedly  its  <jwn,  and  the  law 
of  probabilities  makes  possible  many  combinaticjus  of 
causes  which  can  be  worked  out  only  as  one  would 
solve  any  involved  research  ])rf)blem.  Clues  must  be 
soufj^ht,  and  a  sharj)  eye,  a  quick  ear,  and  a  question- 
ing tongue  must  be  alert  to  grasp  a  clue  and  jjursue  it 
to  a  definite  ending.  If  any  one  should  be  skeptical 
of  the  efiliciency  of  this  method,  it  is  jiossible  that  a 
few  illustrative  cases,  selected  from  a  large  number  of 
diagnoses,  may  convince  that  one  that  the  method  has 
proven  and  can  i)ro\'e  successful,  far  more  than  in  gen- 
erally expected. 

Failure  Due  to  Water 

A  highway  was  being  built,  and  the  plans  called  for 
se\eral  new  concrete  culverts.  .MT  but  one  of  these 
culverts  "set  up,"  or  hardened,  nicely.  This  one  did 
not;  and  yet  tlic  same  cement,  sand,  and  stone  had 
been  u.sed  as  in  all  the  other  culverts.  A  reason  for  the 
failure  of  the  one  culvert  was  desired. 

It  was  found  that  the  brook  which  Howed  througn 
this  particular  culvert  passed  in  its  course  the  plant  of 
a  comi)any  engageil  in  the  manufacture  of  medicine 
from  herbs.  The  refuse  from  the  i)lant  .so  loaded  the 
water  with  organic  matter  that  it  prevented  a  proper 
hardening  of  the  concrete.  No  one  connected  with  the 
construction  of  the  culvert  knew  that  water  so  con- 
taminated would  have  that  effect,  and  the  complaint 
came  in  that  the  cement  was  not  acting  i)roperly.  The 
brook  was  temporarily  diverted,  other  water  was  used, 
and  the  concrete  acted  normally.  .\  condition  had  ex- 
isted there  which  would  not  have  existed  in  city  water, 
but  which  is  found  frequently  in  the  country,  esi)ecial- 
ly  in  wooded  sections.  To  detect  the  cause,  one  had 
to  know  that  certain  elements,  such  as  tannic  acid,  al- 
kalis, salts,  etc.,  foreign  to  most  waters,  do  affect  c<jn- 
crete. 

Failure  Due  to  Sand 

I'or  an  illustration  of  the  effect  of  a  poor  qualilv  "i 
sand,  consider  the  following  case: 

A  cry  of  alarm  cinu-  in  from  an  engineer  that  the 
concrete  is  an  important  bridge  abutment  had  been  in 
place  for  over  two  weeks,  and  that  in  attempting  to 
remove  the  forms  it  was  found  that  the  concrete  was 
still  so  soft  that  it  could  be  cut  out  with  a  knife.  .\ 
brand  of  cement  new  to  the  work  had  been  used  ;  and 
the  blame  was,of  course,  i)laced  on  it.  .An  examination 
showed  that  a  footing  for  the  abutment  had  been  made 
of  the  brand  of  cement  tirst  used  on  the  work,  and 
that,  although  ten  days  older,  the  concrete  could  easily 
be  cut  with  a  knife.  The  evidence  eliminated  the  ce- 
ment. 

Examination  of  the  sand  showed  it  to  be  a  well- 
graded  sharp  sand,  but  a  clue  was  furnished  by  some 
yellow-coated  grains.  The  investigator  had  already 
iiad  considerable  experience  with  similar  sand  grain.><. 


.\  trip  to  tlic  sand  bank  shijwed  just  what  he  expected 
to  find.  The  bank  had  not  been  stripped  of  a  top  layer 
of  yellow-coated  sand,  which  gives  a  sand  with  which 
it  is  mixed  a  tendency  to  delay  very  materially  the 
hardening  of  the  concrete  in  which  it  is  used.  In 
time,  usually  several  months,  the  concrete  will  harden, 
and  there  is  ultimately  no  harmful  effect  apparent. 
Lack  of  kntjwledge  of  this  pecirliar  quality  has  caused 
an  investigator  of  another  piece  of  work  to  tear  it  out 
and  rebuild. 

Failure  Due  to  Stone 

.\  very  unusual  condition  existed  in  another  case, 
but  it  emphasizes  strongly  the  need  of  following  clues. 
A  concrete  wall  was  apparently  disintegrating,  due,  a.s 
the  engineers  believed,  to  free  lime  in  the  cement.  In 
various  places  on  the  face  of  this  wall,  there  appeared 
what  can  best  be  described  as  "blisters."  By  prying 
off  these  blisters,  there  were  produced  small  cones 
about  6  ins.  in  diameter  and  3  ins.  n  height ;  and  in  the 
ai)ex  of  each  could  be  seen  a  small,  yellowish-white 
spot  about  the  size  of  a  small  marble,  ihc  trouble  was 
clearly  not  a  case  of  free  lime  in  the  cement.  C^ne  un- 
usually large  blister  enabled  the  author  to  dig  out  from 
the  apex  a  soft  stone  about  lyi  ins.  in  size.  This  stone 
did  indicate  the  presence  of  free  lime,  and,  after  a  few 
weeks  on  the  author's  desk,  slaked  into  a  i)owder.  Ex- 
amination of  the  stone  composing  the  coarse  aggregate 
soon  brought  out  the  following: 

The  crushed  stone  all  came  from  the  same  quarry. 
but  .some  came  by  a  steam  railroad  and  st)me  by  an 
electric  railway.  No  concrete  made  by  the  former 
showed  blisters.  Ccmcrete  made  from  stone  delivered 
by  trolley  did,  but  why?  It  seems  that  in  the  course  of 
transjjortation  by  the  trolley  route,  the  stone  was  con- 
veyed in  waste  dump-cars,  across  the  grounds  of  the 
company  owning  the  quarry  and  conducting  a  plant  in 
which  limestone  is  an  essential  raw  material.  These 
dnmi)-cars  had  not  been  cleaned  carefully,  and  to  the 
good  stone  were  added  some  small  quantities  of  stone 
that  had  been  through  a  chemical  process  and  were 
on  the  verge  of  disintegration.  In  the  concrete  their 
expansive  force  blistered  the  face.  By  forbidding  fur- 
ther deliveries  by  trolley,  the  trouble  was  stopped. 

These  may  be  considered  extraordinary  cases,  but 
it  is  the  out  of  the  ordinary  that  makes  trouble;  if 
they  were  not  the  extrat>rdinary.  they  would  prob- 
ably have  been  guarded  against.  They  are,  at  least, 
typical  of  points  for  which  one  must  look,  if  one  wmild 
explain  failures  in  concrete. 

Failure  Due  to  Workmanship 

I'ailures  due  to  ptnir  workmanship  are  seen  so 
often  that,  instead  of  citing  particular  cases,  it  will  he 
■sufficient  to  note  briefly  some  causes  or  results. 

I-\iiIures  from  faulty  design  are  shown  in  the  mode 
of  failure.  The  lack  of  projjcr  profKirtioning  may  be 
clearly  seen  in  a  fractured  surface:  the  grading  of  the 
"K^rregates  is  also  similarly  noted;  and  |H>or  mixing 
and  imprt)perly  placed  concrete  readily  show  them- 
selves. .All  these  are  evident  to  an  eye  trained  to  know 
good  or  bad  concrete.  The  failure  to  take  care  of  lait- 
ancc  is  made  apparent  by  the  seams  that  are  bound  to 
result  from  such  a  failure. 

.\  concrete  may  be  dense  b«it  not  .s«»und  and  hard, 
and  "sounding"  with  a  hammer  will  show  up  this 
characteristic.  Tixi  wet  a  mixture  with  fine  i^ind  or 
silt  or  a  crushed  dust  used  as  fine  agregate,  may  be  a 
cause.  It  may  be  s<iund  and  hard,  and  yet  may  be  poor 
for  certain  u.ses  because  it  is  too  p«»rous.  Bv  scratch- 
ing the  face  of  unbroken  concrete  with  a  dull  instru- 
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ment,  one  may  sometimes  judge  of  proportions  used, 
and,  in  its  early  stage,  can  also  judge  somewhat  as  to 
the  rate  of  hardening.  A  pocket  glass  in  the  field, 
and  a  microscope  in  th  laboratory,  help  materially  in 
determining  the  density,  and  approximately  the  ratio 
of  cement  and  fine  aggregate  to  the  coarse  aggregates. 
The  naked  eye  is  all  that  is  needed  to  observe  concrete 
spoiled  by  sweepings  of  sawdust,  shavings,  or  blocks, 
or  by  waste  carelessly  dropped  into  a  form.  Lack  of 
protection  to  fresh  concrete  from  the  sun  or  unusual 
heat,  mav  be  noted  bv  a  "dried-out"  and  rapidly  dust- 
ing surfa'ce ;  and  from  frost,  by  a  flaked  and  scaly  sur- 
face. 

Influence  of  External  Forces 

When  concrete  has  apparently  been  good  for  a  con- 
siderable period  and  has  then  begun  to  disintegrate, 
the  reason  for  the  failure  must  be  sought  in  the  char- 
acter of  disintegration,  whether  it  may  be  due  to 
changes  in  the  elements  making  up  the  concrete  or  to 
some  external  elements  or  forces  that  have  entered 
into  it.  If  due  to  an  internal  influence  alone,  the  fact 
will  be  noticed  by  the  granular  breaking  up  of  the  con- 
crete. If  due  to  an  external  force,  such  forces  as  sea 
water,  alkah  salts,  or  electrolysis  will  be  under  the 
influence  of  any  of  them.  For  many  years,  all  the 
failures  of  concrete  were  considered  as  being  due  to 
the  formation  of  certain  chemical  reactions;  but,  as  it 
is  commonly  acknowledged  at  present  that  an  imper- 
meable concrete  will  stand  in  sea  water  as  well  as  else- 
where, although  subjected  frequently  to  more  severe 
actions  than  other  concrete,  its  failures  are  due  fre- 
quently to  the  same  causes  as  those  of  other  concrete, 
and  therefore  the  same  examinations  should  give  the 
same  results.  Similarly,  since  electrolysis  is  consider- 
ed as  a  cause  for  the  breaking-down  of  concrete,  the 
liability  of  concrete  being  affected  by  its  influence  will 
depend  upon  whether  the  concrete  comes  under  the 
influence  of  an  electric  current.  If  it  does,  then  its 
influence  needs  to  be  examined.  If  it  does  not,  then 
the  examination  should  also  follow  the  usual  method. 

The  value  of  laboratory  tests  and  analyses  should 
not  be  overlooked.  While  perhaps  not  giving  as  de- 
finite information  as  a  field  inspection,  they  should  be 
used  to  the  fullest  extent  to  help  establish  the  strength 
or  weakness  of  a  reasonable  theory  for  the  cause  of 
failure.  Where  time  will  permit,  laboratory  tests  of 
concrete  made  of  the  aggregates  under  as  nearly  as 
possible  the  same  conditions,  will  give  results  that 
should  aid  in  determining  the  fault  in  the  original. 
Test  specimens  so  made  and  treated  should  give  prac- 
tically the  same  results,  and,  when  compared  with  test 
specimens  made  under  ideal  conditions  or  with  stand- 
ard materials,  should  give  the  investigator  the  reasons 
for  the  failure. 

All  means  possible  should  be  used  by  an  investi- 
gator in  making  his  examination;  and  his  conclusions 
must  be  drawn  only  after  he  has  considered  the  failure 
from  every  probable  cause  with  reason  and  fairness. 
The  object  of  the  examination  is  either  to  place  re- 
sponsibility or  to  guard  against  failures,  and  right 
conclusions  are  the  only  ones  that  should  be  drawn  if 
justice  to  either  object  is  to  be  given. 


Washes  of  diluted  hydrochloric,  acetic  or  oxalic  acid 
may  be  used  to  remove  efflorescence,  the  proportions 
being  from  1  part  acid  to  4  parts  to  8  parts  of  water. 


Some  Concrete  Pointers 

Care  must  be  taken  to  see  that  the  concrete  and 
the  wet  forms  are  not  allowed  to  dry  out  when  sala- 
manders or  other  artificial  heaters  are  used  to  keep 
the  work  warm. 

Concrete  mixers  must  be  kept  clean.  Before  slop- 
ing at  the  noon  hour  the  mixer  should  be  thoroughly 
washed  out,  and  again  at  night. 

Hemlock  when  used  for  form  work  is  liable  to  split 
in  nailing  and  to  curl  on  account  of  the  moisture  from 
the  wet  concrete. 

Concrete  columns  should  be  poured  from  the  cen- 
ter, the  operation  being  continuous  from  the  base  to 
the  under  side  of  supported  beam  or  guide. 

Vaulted  roofs  should  be  laid  in  alternate  squares, 
the  lines  of  division  being  through  the  crown  of  the 
groined  arches. 

In  the  use  of  artificial  coloring  matter  for  coloring 
cement  it  is  well  to  remember  that  the  shade  will  al- 
ways be  lighter  in  the  cured  work  than  when  freshly 
mixed. 

In  no  case  should  fresh  manure  be  placed  over  very 
green  concrete  to  protect  it  from  freezing,  as  it  will 
spoil  the  surface  of  the  concrete. 

Shores  should  be  properly  capped  with  plank  or 
scantling  to  distribute  the  pressure,  especially  where 
the  shores  are  used  to  support  floor  slabs  or  beams 
after  the  forms  have  been  removed. 

A  dry  mixture  is  unfit  for  use  in  rubble  concrete 
or  concrete  rubble,  because  it  will  not  flow  around  the 
large  stones  and  coat  them  with  cement. 

When  the  aggregate  is  composed  of  both  broken 
stone  and  gravel,  they  should  be  mixed  in  such  propor- 
tions as  will  give  the  least  per  cent,  of  voids  when 
mixed. 


Cost  of  Caring  for  Trees  in  Newark,  N.J. 

The  work  of  planting,  caring  for  and  removing  trees 
in  the  city  of  Newark,  N.J.,  during  the  year  beginning 
July  1,  1913,  and  ending  June  30,  1914,  as  given  in  the 
27th  Anual  Report,  consisted  of  trimming  1,904  trees, 
spraying  10,699  trees,  removing  153  trees,  planting  109 
trees,  cementing  8  trees,  digging  109  holes,  installing  84 
stakes  and  guards  and  treating  14  trees.  Service  was 
also  rendered  for  private  work  on  lawns  and  trees  and 
to  companies  having  overhead  wires  on  the  public 
streets,  for  which  charges  were  mgde  as  follows: 

Wire  companies  supervision $144.00 

Spraying  lawns   and   trees 6.25 

Cementing  trees 34.50 

Removing    trees    33.75 

Furnishing  and  planting  new  trees 266.68 


Water  sterilization  in  Detroit  cost  $5,150.31  for  the 
year  ended  June  30,  1914.  This  is  equivalent  to  12j^ 
cents  per  1,000,000  gals.  An  average  of  1  part  of  avail- 
able chlorine  to  3,000,000  parts  of  water  was  used. 


.$485.18 

The  cost  of  the  tree  service  for  the  year  was  as  fol- 
lows : 

Salary  of  forester $1,200.00 

Labor  and  teams 1,576.74 

Tools 11.22 

New  trees   (107)    129.70 

Woven  wire 21.60 

Iron  guard 2 .  50 

Lumber 12.61 

Paint 11.60 

Chemicals 35.79 

Zinc 8 .  02 

Expense  of  forester  to  nursery 5.00 


$3,014.78 
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Wood    Block   Pavements — Classification,  Composition   and 

Methods  of  Construction 


By  W.  P. 

WOOD  block  pavements  arc  generally  considered 
the  most  modern  of  the  standard  types  of  pave- 
ments, and  it  is  true  that  wood  pavements  con- 
taining the  salient  features  of  the  present  form 
of  construction  have  only  been  laid  for  about  fifteen  years, 
nevertheless,  the  use  of  wood  for  paving  purposes  dates  back 
over  one  hundred  years,  the  first  use  of  wood  pavements  be- 
ing generally  ascribed  to  Russia.  Of  course,  these  pavements 
were  crude  in  extreme  and  bore  little  or  no  similarity  to  the 
present  types  of  construction.  Wood  block  pavements  ap- 
proximating the  present  pavements  in  appearance  were  first 
laid  in  London  in  the  year  1839,  and  in  Paris  their  use  was 
introduced  about  1838.  Wood  blocks  were  first  laid  in  this 
country  in  New  York  in  1835,  and  in  Philadelphia  some  wood 
pavements  were  laid  in  1839  and  1840.  It  is  interesting  to 
note  that  in  1843  a  committee  of  the  Franklin  Institute  on 
paving  materials  submitted  a  report  in  September  of  that 
year  on  the  different  pavements  in  Philadelphia,  and  after 
detailing  the  conditions  of  certain  wooden  pavements  on 
Chestnut  Street,  Third  Street  and  other  streets,  concluded 
by  saying  "Finally,  in  consequence  of  the  slippery  nature 
of  their  surface,  their  deficiency  of  durability  when  of  ordin- 
ary timber,  of  their  expense  in  the  ultimate,  and  in  view 
of  results  of  experience  as  far  as  they  have  become  known 
to  us,  we  are  reluctantly  impelled  to  the  conclusion,  that 
though  their  use  may  be  proper  in  some  detached  situations, 
wooden  pavements  ought  not  at  this  time  to  be  recommended 
as  part  of  the  general  system  of  paving  by  the  city  of  Phil- 
adelphia." From  this  period  up  to  the  present  time  wood 
block  pavements  have  been  constantly  undergoing  changes 
in  form  and  in  methods  of  construction,  and  although  the 
present  practice  is  fairly  well  standardized,  it  is,  of  course, 
recognized  that  many  improvements  are  still  possible,  so 
that  while  the  future  will  probably  show  fewer  changes  in 
the  methods  employed,  the  present  forms  of  construction 
cannot  be  considered  by  any  means  final. 

Wood  block  pavements  now  in  use  may  be  divided  into 
three  classifications:  First,  those  of  untreated  hard  woods; 
secondly,  those  consisting  of  soft  woods  either  untreated, 
or  merely  dipped  in  some  preservative;  and  thirdly,  those 
made  of  treated  wood  block.  The  first  form  of  construction 
is  used  to  some  extent  in  ICngland  and  largely  in  Australia. 
The  hard  woods  employed  and  which  are  laid  in  the  street 
without  any  form  of  treatment  are  generally  one  of  two 
varieties:  karri  and  jarrah.  These  woods  are  both  indi- 
genous in  western  Australia,  and  are  the  only  hard  woods 
that  have  been  extensively  used  and  which  give  any  real 
satisfaction  in  service;  although  it  is  generally  considered 
at  the  present  time  that  pavements  laid  with  .these  hard 
woods  are  not  as  satisfactory  nor  as  economical  as  those  of 
treated  woods.  In  certain  countries  other  hard  woods  arc 
used  to  a  more  or  less  limited  extent,  woods  from  .Xustralia. 
Africa  and  South  America  being  employed  for  this  purpose. 
The  second  type  of  wood  block  paving  is  extensively 
practised  only  in  the  city  of  Paris.  In  this  city  a  wood  is 
used  known  as  the  "pine  of  Landes,"  which  is  a  very  quick 
growing  pine  producing  an  open  growth  limber.  This  wood 
is  grown  in  forests  controlled  by  the  municipality,  and 
blocks  cut  from  this  wood  and  merely  dipped  in  creosote 
or  pitch  are  laid  on  some,  of  the  less  important  Parisian 
streets.     The  local  conditions  obtaining  in   Paris  make  this 
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type   of  construction   economical,   though   this   method   has 
not  been  found  desirable  in  any  other  locality. 

The  third  classification  of  treated  wood  block  pavements 
is  the  classification  in  which  all  the  wood  block  pavements 
of  this  country  come,  and  the  only  one  which  will  be  con- 
sidered  further  in   this  paper. 

Selecting  the  Type  of  Pavement 
A  most  difficult  problem  that  frequently  confronts  the 
paving  engineer  is  the  selection  of  the  best  type  of  pavement 
for  a  given  locality.  Mr.  George  W.  Tillson,  in  his  "Street 
Pavements  and  Paving  Materials,"  introduced  a  method  of 
determining  the  most  suitable  pavement  by  the  use  of  a  table 
in  which  the  different  factors  governing  the  selection,  such 
as  cheapness,  durability,  ease  of  cleaning,  resistance  of 
traffic,  etc.,  are  each  given  a  definite  weight,  and  by  com- 
parison of  the  different  types  and  by  placing  each  type  of 
pavement  a  definite  value  proportionate  to  the  weight  of 
the  factor,  the  pavement  which  is  most  adaptable  to  a  given 
locality  can  be  determined.'  It  is  interesting  to  note  in  his 
table,  which,  of  course,  is  based  on  average  conditions,  that 
wood  block  pavement  is  given  a  total  factor  of  82  out  of 
a  possible  100,  asphalt,  granite  and  brick  following  in  the 
order  named.  A  similar  table  taken  from  the  Forest  Service 
Circular  No.  141,  and  based  upon  the  same  factors,  although 
the  factors  in  this  case  are  given  slightly  different  weigths, 
shows  the  following  values:  Creosoted  wood  80,  sheet  as- 
phalt 7C,  vitrified  brick  74.5,  granite  71,  macadam  55.  Wood 
block  is  given  the  highest  value  of  all  the  types  of  pavement 
enumerated  in  ease  of  maintenance,  ease  of  cleaning,  low 
traction  resistance,  acceptability,  and  sanitary  qualities.  It 
is  only  second  to  granite  block  in  durability,  and  rates  low- 
est in  the  list  only  in  cheapness  and  in  freedom  from  slip- 
periness.  In  other  words,  from  these  tables  it  may  be  as- 
sumed, if  these  factors  are  given  their  proper  weighting, 
that  wood  block  is  the  proper  form  of  pavement,  all  things 
being  considered,  for  most  average  f  ity  streets.  The  factors 
in  which  wood  block  pavements  rank  lowest  often,  however, 
make  its  use  prohibitive.  If  a  municipality  has  only  limited 
funds  available,  its  higher  first  cost,  of  course,  will  at  times 
make  impossible  the  use  of  this  pavement,  even  though  it 
may  be  shown  to  be  ultimately  the  more  economical  type. 
Again,  when  the  grades  of  a  street  are  excessive  the  tend- 
ency  towards   slipperiness   makes   this  pavement   unsuitable. 

The  Maximum  Grade 

The  maximum  grade  on  which  wood  blocks  may  be 
used  is  largely  a  matter  of  individual  opinion,  but  under  the 
most  favorable  conditions  they  should  not  be  laid  on  a  grade 
exceeding  4  per  cent,  unless  some  special  form  of  construc- 
tion is  employed.  In  the  city  of  Philadelphia  wood  block 
is  limited  to  grades  not  exceeding  S'j  per  cent.,  although 
the  city  of  Pensacola,  Florida,  reports  wood  block  being  laid 
on  a  grade  of  5.75  per  cent.,  and  Hamilton,  Ont..  has  a  pave- 
ment laid  on  6  per  cent,  grade,  a  special  form  of  construction, 
however,  being  used  in  the  latter  case. 

The  factor  of  slipperiness  must  also  he  considered  in 
the  design  of  pavements  for  any  given  city,  for  there  are 
certain  conditions  of  weather  and  temperature  that  make 
the  ordinary  wood  block  pavement  slippery  at  certain  times, 
this  being  particularly  the  case  when  a  damp  condition  is 
followed  by  freezing,  producing  a  thin  film  of  ice  on  the 
blocks.  If  wood  block  were  laid  on  all  the  principal  streets 
of  a  city,  the  heavy  horse-drawn  traffic  would,  at  such  times, 
be  seriously  inconvenienced.     For  this  reason  it  is  well  in 


15(5 


THE    CONTRACT     RECORD 


February   10,   1915 


determining  the  character  of  pavements  to  lay  out  certain 
streets  in  each  direction  paved  with  granite  block  or  other 
type  of  pavement  capable  of  accommodating  the  heavy  traffic 
under  these  conditions.  Ninety-nine  per  cent,  of  the  time, 
however,  wood  block  pavement,  on  account  of  its  smooth- 
ness, sanitary  qualities,  noiselessness,  ease  of  cleaning,  and 
ease  and  cheapness  of  maintenance,  is  unquestionably  the 
most  desirable  of  all  pavements  for  the  shopping  or  business 
districts  of  any  large  city.  Where  freedom  from  noise  is 
not  a  factor,  granite  block  may  be  substituted  for  wood  at 
times  to  advantage,  but  granite  block  is  one  of  the  most 
noisy  types  of  pavement  and  this  factor  alone  is  sufficient 
to  preclude  its  use  in  most  business  districts,  and  to  limit 
its  use  to  such  districts  as  are  composed  of  wholesale  com- 
mission houses  or  manufacturing  plants.  The  one  quality 
of  noiselessness  is  occasionally  the  single  factor  which  de- 
termines the  type  of  pavement.  The  present  administration 
in  the  city  of  Philadelphia  has  laid  in  the  past  two  or  three 
years  a  number  of  wood  block  pavements  surrounding  as 
many  of  the  city  schools  and  hospitals  where  conditions  per- 
mitted, and  it  should  be  said  incidentally  that  great  benefit 
has  resulted  to  these  institutions  on  account  of  the  decrease 
in  street  noises. 

Many  Varieties  of  Wood  Adaptable 

There  are  many  varieties  of  wood  which  are  adaptable 
for  use  in  wood  pavements,  but  only  a  few  of  these  varieties 
are  commercially  available.  In  the  eastern  portion  of  the 
United  States  a  wood  which  is  used  to  the  exclusion  of 
practically  every  other  type  is  one  commercially  known  as 
"southern  yellow  pine."  The  standard  specifications  for 
southern  yellow  pine  requie  it  to  be  well  manufactured  and 
free  from  defects  and  containing  annular  rings  averaging  not 
less  than  seven  to  the  inch.  This  admits  long  leaf  yellow 
pine,  the  best  quality  of  short  leaf  and  loblolly  pine,  but 
does  not  permit  of  the  quick  growing  and  open  growth  vari- 
eties in  which  the  annular  rings  are  less  than  five  to  the 
inch  Norway  pine,  tamarack  and  gum  have  all  been  utilized 
although  little  of  these  woods  have  been  laid  in  recent 
year.5.  On  the  western  coast  Douglas  fir  is  extensively  used. 
This  wood  is  similar  in  many  respects  to  the  southern  yel- 
low pine  but  is  a  little  more  open  in  texture,  the  specifica- 
tions for  this  wood  usually  requiring  an  average  of  six  rings 
to  an  inch,  as  against  seven  for  the  yellow  pine.  In  a  test 
pavement  laid  under  the  auspices  of  the  Forest  Service  in 
Minneapolis  in  1906,  in  which  long  leaf  pine,  Norway  pine, 
tamarack,  Douglas  fir,  larch,  white  birch  and  hemlock  were 
used,  after  an  examination  of  four  years  the  conclusion  was 
reached  that  long  leaf  pine  was  the  most  valuable  wood  ipr 
use  when  treated  in  a  pavement.  Douglas  fir  was  placed 
last  in  order  of  the  woods  tested.  More  recent  examinations 
have  not  changed  the  original  rating  made  in  1910.  While 
this  particular  test  pavement,  however,  shows  Douglas  fir  to 
be  less  valuable  in  comparison  with  the  other  woods,  it  by 
no  means  implies  that  this  material  is  not  well  adapted  for 
wood  block  pavements,  as  it  is  well  recognized  that  effective 
and  durable  pavements  have  been  laid  with  it. 

The  Introduction  of  Chemicals 
The  function  of  the  introduction  of  chemicals  in  the 
wood  to  be  used  for  paving  purposes  is  primarily  with  the 
object  of  making  the  wood  water-proof.  In  the  treatment 
of  woods  for  railroad  ties,  for  piles  for  use  in  wharves  and 
docks,  and  for  wood  used  for  similar  purj  oses,  the  factor 
of  chemical  preservation  is  an  important  one,  for  especially 
in  piles,  exposed  to  the  action  of  water,  the  preservation 
from  rotting  action  is  a  factor  of  first  importance.  While, 
however,  in  such  cases  chemical  preservation  is  the  prin- 
cipal factor  to  be  considered,  this  is  much  less  the  case  in 
pavements  for  if  the  wood  blocks  and  the  joints  between 
the  blocks  are  so  treated  and  laid  as  to  prevent  water  from 


penetrating  the  surface  of  the  pavement,  the  rotting  is  prac- 
tically negligible.  While,  therefore,  methods  which  have 
been  employed  for  railroad  ties  of  chemically  treating  by 
adding  such  substances  as  corrosive  sublimate,  chloride  of 
zinc,  and  sulphate  of  copper,  and  while  these  methods  pro 
duce  good  results  for  these  purposes,  such  materials  are  not 
suitable  for  the  treatment  of  wood  for  pavements.  The 
materials  used  to  impregnate  wood  blocks  are  three:  First, 
creosote  or  dead  oil  of  coal  tar;  second,  coal  tar  pitch  or 
coke  oven  tar  pitch  (generally  mixed  with  creosote);  third, 
water  gas  tar  pitch. 

Creosote  oil  or  dead  oil  of  coal  tar  is  obtained  by, the 
distillation  of  tar  from  coal  gas  and  coke  oven  plants.  It 
should  be  stated  parenthetically  that  real  creosote  is  pro- 
duced by  the  destructive  distillation  of  wood,  and  that  what 
is  termed  creosote  in  the  trade  of  wood  preservation  contains 
actually  no  creosote  whatsoever.  It  is  produced  both  in 
this  country  and  abroad,  although  two-thirds  of  the  total 
amount  consumed  are  imported  at  the  present  time.  It  is 
characterized  by  its  specific  gravity  which  runs  between  1.03 
and  1.08,  by  the  high  proportion  of  naphthaline  present,  25 
to  40  per  cent.,  by  the  presence  of  tar  acids,  and  by  the  ab- 
sence of  free  carbon.  Until  within  a  few  years  ago  this 
material  was  used  exclusively  for  the  treatment  of  all  wood 
for  paving  purposes,  and  is  still  used  almost  exclusively  in 
Europe.  While  there  is  no  question  but  that  this  material 
will  give  satisfaction  under  most  conditions,  the  high  per- 
centage of  naphthaline  which  will  volatilize  more  or  less 
readily  on  exposure  to  air  tends  to  reduce  the  permanency  of 
llie  water-proofing,  thus  rendering  the  wood  liable  to  failure 
under  certain  conditions.  Some  ten  or  twelve  years  ago  a 
process  was  devised  and  used  extensively  for  treating  the 
lilocks  by  what  was  known  as  the  creo-resinate  treatment, 
consisting  first  of  a  mixture  of  equal  parts  of  creosote  and 
resin,  which  was  afterwards  reduced  to  a  mixture  of  75  per 
cent,  creosote  and  25  per  cent,  resin.  The  high  cost,  how- 
ever, soon  made  this  treatment  commercially  prohibitive. 
Experimenting  along  the  same  lines,  a  mixture  was  de- 
veloped which  produced  practically  the  same  effect  as  the 
resin.  This  mixture  consisted  of  the  addition  of  coal  tar 
or  coke  oven  pitch  to  the  creosote.  Coal  tar  pitch  is  a 
heavy-volatile  substance  low  in  naphthaline,  but  one  which 
makes  the  blocks  even  more  water-proof  than  the  pure  creo- 
sote. This  mixture,  or  what  is  incorrectly  often  called 
heavy  creosote  oil,  is  characterized  by  a  specific  gravity 
of  from  1.10  to  1.14,  by  a  low  percentage  of  naphthaline, 
from  10  to  20  per  cent.,  and  by  the  high  amount  of  free 
carbon,  from  3  to  3J/^  per  cent. 

The  third  material  employed— water  gas  tar — is  pro- 
duced by  the  refining  of  the  tar  from  water  gas  plants.  It  is 
essentially  similar  to  the  coal  tar  oil  mixture  except  that  it 
contains  less  naphthaline,  practically  no  tar  acids,  and  little 
or  no  free  carbon.  The  records  of  paving  data  unfortun- 
ately are  such  that  it  is  not  possible  in  many  cases  to  as- 
certain or  determine  the  origin  of  the  materials  used  in 
the  treatment  of  the  wood,  but  certain  pavements  in  which 
the  greater  part  of  the  material  was  derived  from  water  gas 
plants  have  been  laid,  and  at  this  writing  there  is  no  ap- 
preciable difference  between  these  pavements  and  those 
laid  with  the  coal  tar  pitch.  Principally  on  account  of  the 
absence  of  naphthaline,  most  manufacturers  who  use  water 
gas  tar  add  coal  tar  pitch  to  the  mixture.  There  seems  to 
be,  however,  theoretically  no  reason  why  this  pitch  should 
not  be  used  exclusively  when  mixed  with  creosote,  as  it  is 
questionable  whether  the  presence  of  naphthaline  and  tar 
acids  are  necessary  in  wood  pavements.  The  differences, 
however,  between  these  three  classes  of  treating  materials 
are  so  comparatively  slight  that  the  most  recent  practice  in 
specifications  is  to  permit  the  alternative  use  of  all  three 
types,    for   while   under   certain   conditions   one    material   or 
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aiiDlher  may  l)c  more  suitable,  the  (lifforciicc  is  not  sut'ti- 
cicnt  to  warrant  the  exclusion  of  the  other  type,  and  thus 
decrease   competition. 

The  amount  of  preservative  required  in  wood  block 
lias  not  yet  been  definitely  determined,  present  specifica- 
tions requiriuK  from  Hi  to  20  lbs.  per  cu!)ic  foot.  Average 
present  practice  requires  16  to  IH  lbs.  of  oil  to  the  cubic 
foot  on  heavy  traffic  streets,  and  about  2  lbs.  more  oil  on 
liKhtcr  traffic  streets.  There  has  been  a  distinct  tendency, 
however,  in  the  past  year  or  two  towards  decreasing  the 
amount  of  oil  required,  and  it  is  questionable  whether  this 
amount  cannot  be  satisfactorily  reduced  to  only  12  or  14  lbs. 
Tlie  amount  of  preservative  per  cubic  foot  is  determined  at 
tlic  plant  by  measuring  the  creosote  tanks  before  and  after 
the  treatment  of  the  change  in  each  cylinder,  and  also  by 
determining  the  weight  of  a  certain  number  of  measured 
and  weighed  blocks  before  and  after  treatment.  The  amount 
of  preservative  in  wood  can  be  roughly  determined  by  ex- 
traction, though  the  methods  are  uncertain  and  the  results 
at  best  are  only  approximate. 

The  essential  features  of  wood  block  pavement  con- 
structions are  by  no  means  as  well  standardized  as  are 
most  of  the  other  types  of  pavement.  It  is,  of  course,  always 
conceded  that  wood  block  should  be  laid  on  a  concrete 
base,  the  most  frequently  used  base  consisting  of  a_  1-3-6 
concrete,  from  5  to  8  inches  thick,  depending  upon  the 
width  of  the  street  and  the  character  and  amount  of  traffic. 
Wood  block  pavements  are  laid  usually  at  a  cross  slope  of 
^-inch  to  the  foot,  or  1:48,  which,  however,  varies  with  the 
longitudinal   grades. 

The  Cushion  Course 

One  of  the  most  important  details  on  which  engineers 
cannot  seem  to. come  to  a  definite  agreement  is  in  regard 
to  the  construction  of  the  cushion  course,  which  is  laid 
lietween  the  concrete  and  the  wood  blocks.  There  are  three 
methods  used  in  the  construction  of  this  cushion  course,  con- 
sisting of  first,  a  cushion  of  plain  sand,  second,  of  a  mix- 
lure  of  sand  and  cement  laid  dry,  or  merely  dampened,  and 
third,  a  regular  cement  mortar  cushion.  The  principle  to 
he  considered  in  the  design  of  a  wood  block  pavement  is 
to  provide  for  protection  of  the  bottom  of  the  wood  blocks 
from  water,  for  wood  only  absorbs  water  along  the  length 
of  its  fibres,  which  in  a  pavement  run  perpendicular.  The 
upper  end  of  the  wood  fibres  which  form  the  surface  of  the 
pavement  are  so  packed  down  and  compressed  by  traffic  that 
there  is  practically  no  danger  of  absorption  from  the  upper 
surface.  The  weak  point,  therefore,  in  a  pavement  is  the 
bottom  of  the  block  and  the  cushion  and  the  joints  must  be 
so  arranged  as  to  absolutely  protect  the  bottom  of  the  block 
from  the  presence  of  water.  If  a  sand  cushion  is  used  it 
will  be  seen  that  the  cushion  itself  presents  no  resistance 
to  the  attack  of  water,  and  when  this  form  of  cushion  is 
employed  reliance  must  be  placed  exclusively  on  the  joint 
filler  for  protection.  Anyone  with  paving  experience  will 
know  it  is  practically  impossible  to  lay  a  pavement  with  per- 
fect joints,  and  even  if  they  are  originally  made  perfect. 
openings  in  the  street  and  other  causes  will  in  time  break 
the  bond  in  the  joint,  thus  leaving,  when  a  .sand  cushion  is 
used,  means  of  access  for  water  to  the  bottom  of  the  blocks, 
and  hence  endangering  the  construction.  Under  certain 
conditions,  and  especially  under  extremely  heavy  traffic, 
a  plain  sand  cushion  may  be  used,  but  it  is  at  best  a  ques- 
tionable  design. 

The  dry  cement  mortar  is  the  type  of  cushion  most 
frequently  employed.  In  this  construction  a  dry  motar. 
mixed  usually  in  the  proportion  of  I  part  cement  to  4  of 
sand,  is  laid,  rolled  and  struck  to  a  depth  generally  of  1  in., 
and  immediately  before  the  block  are  laid  the  cushion  is 
slightly  dampened  by  sprinkling.  The  blocks  are  rolled  as 
soon    as    laid   and   before   any    set    develops    in    the    mortar. 


This  type  of  construction  is  probably  the  best  of  the  three 
types  for  the  reasons  that  the  dry  cushion,  which  it  more 
or  less  elastic,  permits  of  the  ready  bedding  of  the  blocks 
to  different  depths,  and  the  presence  of  the  cushion  course 
makes  repairs  and  maintenance  more  simple.  The  theory 
of  this  cushion  course  is  that  if  any  water  does  penetrate 
■to  the  cushion  it  will  immediately  attack  the  cement  in  this 
cushion  and  that  the  cement  will  then  harden  and  thus 
prevent  the  absorption  of  water  by  the  block,  this  theory 
apparently  working  out  well  in  practice. 

The  method  of  laying  block  on  a  wet  mortar  cushion 
is  less  extensively  practised,  for  by  this  method  the  adjust- 
ment of  any  inequalities  in  the  pavement  when  blocks  are 
being  laid  is  more  difficult  and  maintenance  repairs  are 
harder  to  make.  It  is  a  question  also  whether  this  cushion 
prevents  the  attack  of  water  as  well  as  the  /iry  cushion,  for 
if  there  is  any  displacement  of  the  wood  blocks  in  this  form 
of  construction,  the  blocks  become  detached  from  the 
course  and  thus  permit  the  absorption  of  water,  whereas  in 
the  more  elastic  dry  mortar  construction  the  activity  of  the 
cement  does  not  begin  until  water  is  actually  attacking  the 
block,  and  at  that  time,  therefore,  the  cushion  is  in  close 
contact  with  the  block,  and  thus  in  a  position  to  produce 
the   most   effective   results. 

The  depth  of  wood  blocks  is  fairly  well  standardized 
at  4  in.  A  greater  depth  of  block  being  uneconomical  even 
in  the  heaviest  traffic  streets,  and  a  lesser  depth  not  giving 
sufficient  stability  to  the  pavement.  Three  and  three  and 
one-half  inch  blocks  have  been  used  on  certain  light  traffic 
streets,  but  the  use  of  these  smaller  blocks  is  not  generally 
recommended  unless  there  is  great  necessity  for  economy 
in  first  cost. 

A  number  of  diflferent  materials  are  used  for  fillers  in 
the  joints  between  the  blocks,  the  most  common  being  sand. 
mortar,  pitch  an<l  bituminous  material.  From  the  preced- 
ing statement  relative  to  the  cushion  it  will  be  observed 
that  if  there  is  thorough  protection  on  the  bottom  of  the 
block,  the  necessity  of  protection  from  water  on  the  sides 
of  the  blocks  becomes  practically  insignificant  and  for  this 
reason  the  tendency  of  present  practice  is  to  employ  only 
the  plain  sand  filler.  A  grout  filler  is  the  poorest  form  of 
construction  for  this  filler  has  no  expansive  quality,  and  the 
ordinary  expansion  and  contraction  of  the  pavement  will 
soon  destroy  the  effectiveness  of  the  joint.  A  filler  of  pitch, 
or  mixture  of  pitch  and  creosote,  or  an  asphaltic  filler,  is 
entirely  unobjectionable,  but  if  the  mortar  cushion  is  used 
it  is  a  useless  expense  to  have  this  additional  protection. 
If,  however,  a  sand  cushion  is  employed  it  is  absolutely 
necessary  to  use  some  such  joint  filler,  the  best  being  an 
asphalt  filler  such  as  is  used  in  the  expansion  joints.  In  cer- 
tain localities  joints  have  been  made  by  filling  the  bottom 
half  of  the  joint  with  gravel  and  the  upper  half  with  pitch 
or  asphalt,  but  while  such  a  joint  filler  might  be  a  desirable 
construction  for  a  granite  block  pavement  under  certain 
conditions,  it  is  almost  impossible  to  sec  the  advantage  of 
this   method   for  wood   block. 

In  the  few  wood  block  pavements  that  have  failed  this 
result  usually  is  due  to  expansion  caused  either  by  improper 
treatment  or  by  faulty  construction  in  not  providing  sufR- 
cicnt  room  for  normal  expansion.  The  expansion  and  con- 
traction of  wood  pavements  due  to  changes  in  temperature 
is  small  and  for  practical  purposes  almost  negligible,  bat 
the  expansion  of  the  pavement  due  to  the  absorption  of 
moisture,  which  can  never  be  wholly  prevented,  is  a  factor 
that  must  be  seriously  considered.  It  is  good  practice  to 
allow  1  in.  expansion  joints  at  each  curb  for  all  pavements 
on  streets  50  feet  or  less  in  width,  and  for  streets  greater 
than  50  feet,  a  proportionate  increase  in  the  width  of  joint. 
.\s  a  wide  joint  at  the  curb  is  always  undesirable,  if  joints 
exceed  an  inch,  or  an  inch  anil  a  quarter,  the  best  form  of 


158 


THE    CONTRACT    RECORD 


February  10,  1915 


construction  is  to  lay  a  longitudinal  row  of  blocks  along  the 
curb,  placing  one  joint  of  an  inch  or  so  between  the  curb 
and  the  row  of  blocks,  and  the  second  joint  on  the  outside 
of  this  row.  The  material  used  in  these  expansion  joints 
should  be  an  asphaltic  material  which  will,  as  far  as  pos- 
sible, remain  elastic  at  low  temperatures  and  will  not  be 
too  soft  at  high  temperatures,  and  also  one  which  has  a 
minimum  range  of  ductility  between  the  limits  of  tempera- 
ture that  will  be  experienced  on  the  street.  The  material, 
furthermore,  must  be  soft  enough  to  adapt  itself  readily 
to  changes  caused  by  expansion  and  contraction.  These 
joints. should  never  be  filled  with  tar  for  this  material  be- 
comes practically  rigid  at  low  temperatures  and  its  value 
as   an   expansion  joint   filler   ceases. 

Blocks  are  generally  laid  at  right  angles  to  the  line  of 
the  street,  but  recently  the  practice  is  coming  into  vogue 
of  laying  the  blocks  at  an  angle  of  60  to  70  deg.  The 
merits  of  this  treatment  have  not,  however,  been  definitely 
established  and  as  it  is  more  difficult  to  lay  and  repair  pave- 
ments so  constructed,  it  is  doubtful  whether  this  practice  will 
be  generally  adopted  as  standard. 

Many  special  devices  and  forms  of  wood  block  pave- 
ments are  being  placed  on  the  market  with  the  intent  of 
doing  away  With  some  of  the  objections  that  are  raised 
against  this  form  of  pavement,  principal  consideration  be- 
ing given  to  devising  a  form  of  wood  block  which  is  adapt- 
able to  steeper  grades,  and  one  which  will  not  become  so 
slippery  in  wet  weather.  Types  of  lug  block,  grooved  block, 
blocks  with  iron  cleats  inserted,  blocks  spaced  with  strips 
of  creosoted  laths  between  them,  and  other  types  have  been 
introduced,  though  as  yet  none  of  them  have  come  into 
general  or  extensive  use.  When  such  a  construction  is 
developed  it  will  do  much  to  increase  the  use  of  these  pave- 
ments. The  city  of  Philadelphia,  as  well  as  other  muni- 
cipalities, is  experimenting  with  these  different  forms  of  con- 
struction, but  as  yet  is  not  in  position  to  advocate  any  one 
type. 

This  paper  does  not  purport  to  cover  all  the  various 
phases  and  problems  that  enter  into  the  construction  of 
wood  block  pavements,  but  it  is  hoped  that  it  has  brought 
forward  some  of  the  problems  that  confront  the  engineer 
in  relation  to  a  pavement  which  is  becoming  increasingly 
popular,  and  which  will  be  employed  in  ever-increasing 
amounts,  as  it  is  unquestionably  the  most  satisfactory  form 
of  pavement  for  important  city  streets. 


Mainly  Constructional 

East  and  West — From  Coast  to  Coast 


Canada  Cement  Company's  Good  Showing 

Having  regard  to  the  adverse  conditions  last  year,  the 
Canada  Cement  Company  made  an  excellent  financial  show- 
ing, the  balance  available  for  dividends  being  only  $86,220 
less,  at  $1,057,990,  than  in  the  previous  year.  The  President, 
Senator  Edwards,  states  that  the  volume  of  business  for  the 
past  year  was  less  than  for  1913,  but  on  account  of  the  com- 
pletion of  construction  work  and  improvements  to  plants, 
the  company  was  in  a  better  position  to  distribute  its  pro- 
duct and  was  enabled  to  make  a  reduction  in  the  selling  price 
of  cement  to  its  customers  in  the  Province  of  Alberta  and 
the  western  part  of  Saskatchewan.  The  directors  regret 
that,  during  the  year  1915,  a  further  decrease  in  the  volume 
of  business  must  be  anticipated,  but  notwithstanding  this, 
they  hope  that  the  improvements  made  in  organization,  and 
in  the  physical  condition  of  the  company's  plants  will  war- 
rant a  further  reduction,  in  some  sections  )f  the  country,  in 
the  selling  price  of  the  product.  The  balance  carried  for- 
ward to  surplus  is  $322,990,  compared  with  $409,217.  For 
the  time  being  the  company  has  decided  to  halt  its  construc- 
tion programme,  which,  as  a  matter  of  fact,  was  already 
nearing  completion  when  trade  began  to  slacken.  The 
plant  at  Medicine  Hat,  Alberta,  will  not  be  completed  until 
such  time  as  conditions  justify  it. 


There  is  talk  of  building  a  $70,000  brewery  at  Fort 
George,   B.C. 

The  Kingston  City  Council  is  considering  the  question 
of  establishing  a  municipal  incinerator. 

The  Brantford  Scales  Company  have  in  view  the  matter 
of  building  a  new  factory  at  Brantford,  Ont. 

In  North  Vancouver,  B.C.,  the  building  permits  for  1914 
were  four  times  as  large  as  in  the  previous  year. 

At  a  recent  meeting  of  the  Winnipeg  Board  of  Control 
is  was  decided  to  proceed  with  the  double  tracking  of  St. 
James  subway. 

The  Municipality  of  Saanich,  B.C.,  is  taking  tenders  for 
the  installation  of  a  water-works  system  at  Royal  Oak.  The 
estimated  cost  is  $375,000. 

Arrangements  have  been  made  for  the  establishment  of 
a  box  and  basket  factory  at  Dundas,  Ont.  Messrs.  Brown 
&  Liddy  are  the  promoters. 

The  Rotary  Engineering  Company  will  build  a  plant  in 
Chatham,  Ont.,  which  will  give  employment  to  55  first-class 
mechanics,  besides  ^ther  labor.  ' 

The  Lost  Creek  Mining  Company  will  shortly  construct 
a  flume  on  its  property  at  Roany  placer  camp,  Manitoba.  The 
work  will  cost  about  $100,000. 

The  Ontario  Niagara  Connecting  Bridge  Company  is  ap- 
plying to  Parliament  for  authority  to  build  an  international 
bridge  over  the  Niagara  River. 

The  Peterborough,  Ont.,  Board  of  Works  have  instruct- 
ed City  Engineer  Parsons  to  prepare  a  report  regarding  dif- 
ferent types  of  paving  suitable  for  local  use. 

The  new  Union  Station  and  railway  viaduct  along  the 
waterfront,  Toronto,  will  go  on  next  spring.  The  proposed 
new  eastern  entrance  to  the  Exhibition  grounds  will  also  be 
proceeded  with,  probably  at  the  same  time  as  the  otiier  pro- 
jects. 

With  a  view  to  forcing  the  Quebec  Street  Railway  Com- 
pany to  extend  their  lines  in  Belvedere  Ward,  City  Engineer 
Bellairge  has  been  instructed  by  the  City  Road  Committee 
to  prepare  plans  for  the  extension  of  the  line  to  the  limits 
of  the  city. 

At  a  conference  of  the  Board  of  Control  and  the  Hos- 
pital Governors  of  Toronto,  it  was  agreed  to  proceed  as  soon 
as  possible  with  the  first  unit  of  the  new  City  Hospital  on 
the  mountain.  It  will  cost  $200,000  and  will  be  a  four-storey 
brick  building. 

The  Butterick  Publishing  Company,  New  York  City,  has 
completed  a  contract  for  the  lease  of  a  building  to  be  erected 
for  them  on  Wellington  Street,  near  Spadina  Avenue,  To- 
ronto. The  building  will  be  50  x  200,  of  steel  and  brick  con- 
struction, five  storeys,  with  sprinkler  system. 

One  of  the  first  American  industries  to  seek  a  Canadian 
location  since  the  war  began  is  a  New  York  silk  concern, 
which  will  establish  in  Sherbrooke,  Que.,  at  once.  The  com- 
pany will  temporarily  locate  in  the  City  building  on  Front- 
enac  Street,  which  will  be  placed  in  thorough   repair. 

To  provide  for  the  borrowing  of  $16,275  by  debentures 
to  pay  for  a  concrete  pavement  and  curb  on  Queen  Street 
East,  a  by-law  was  passed  at  the  first  meeting  of  the  Bramp- 
ton, Ont.,  Council  this  year.  By-laws  for  $4,290  for  side- 
walks and  $20,560  for  local  improvements  were  also  passed. 

The  footings  are  in  for  the  new  building  which  is  being 
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erected  (in  University  Avenue,  Toronto,  for  the  Provincial 
Hydro-electric  Commission.  The  building  is  to  be  six  storeys 
lii«li  with  liasemcnt,  88  x  0  feet  in  dimensions,  of  steel,  terra- 
icilta  and  brick  construction.    The  estimated  cost  is  $200,000. 

At  a  recent'  meeting  of  the  Executive  of  the  Grand 
I'orks,  B.C.,  Board  of  Trade,  resolutions  protesting  against 
extension  of  time  for  the  construction  of  the  north  fork  of 
tlie  Kettle  Valley  Railways  were  passed,  to  be  forwarded  to 
the  Dominion  Minister  of  Railways  and  to  the  Provincial 
(iovernment. 

The  ofTice  building  which  is  being  erected  at  the  corner 
of  Yonge  and  Albert  Streets,  Toronto,  at  a  cost  of  $100,000, 
has  reached  the  roofing  stage.  The  owners  are  Messrs. 
John  Stark  &  Company,  and  the  architect  is  Mr.  F.  S.  Mal- 
lory.  The  building  is  of  brick  and  terra-cotta  construction 
and  is  six  storeys  high. 

Works  Commissioner  Harris,  of  Toronto,  has  reported 
against  the  laying  of  tracks  on  Springmount  and  Oakwood 
y\venues  and  Dovercourt  Road,  instead  of  on  Lansdowne 
Avenue,  which  was  the  original  intention.  In  his  recommend- 
ation he  says  that  the  road  is  longer,  more  inconvenient, 
and  more  expensive  to  operate. 

It  has  been  stated  upon  good  authority  that  a  large  office 
building  on  Hastings  Street,  Vancouver,  B.C.,  will  shortly 
be  remodelled  into  a  first-class  hotel.  Plans  for  the  new 
hostelry  are  being  prepared.  Tenders  for  the  general  con- 
tract will  be  called  for  in  a  few  days.  The  alterations  are 
estimated  to  cost  about  $10,000. 

The  Simcoe,  Grey  &  Bruce  Railway  Company  will  apply 
to  Parliament  for  an  Act  extending  the  time  within  which  to 
commence  the  construction  of  the  railway  and  expend  fifteen 
per  cent,  of  capital  stock  for  two  years,  and  for  permission 
to  complete  the  railway  and  put  it  in  operation  within  five 
years  after  the  passing  of  the  Act. 

The  Roger's  Pass  tunnel  which  is  being  built  in  British 
Columbia  by  the  C.  P.  R.,  in  order  to  reduce  its  grades,  will 
be  over  five  miles  long  and  costs,  completed,  $3,000,000.  The 
drillers  have  struck  rock  known  as  Manhattan  schist,  which 
is  the  rock  underlying  New  York.  The  Roger's  Pass  tunnel 
is  being  bored  through  Mt.  Macdonald. 

Work  has  been  commenced  for  the  construction  of  a 
high  level  bridge  over  the  Humber  River  at  Lambton  Mills. 
The  bridge  is  a  part  of  the  Toronto  Suburban  Railway  ex- 
tension from  West  Toronto  to  Gulcph  and  is  being  erected 
just  north  of  the  present  C.  P.  R.  bridge.  This  structure  is' 
aljout  100  feet  above  the  level  of  the  river. 

The  bulletin  relating  to  Water  Meter  Rates  and  Regula- 
tions received  from  the  Buffalo  Meter  Company,  Buffalo, 
N.Y.,  cannot  fail  to  be  of  much  interest  to  municipal  men. 
Particular  value  attaches  to  a  table  giving  the  high  and  low 
rates  of  70!)  water-works.  The  model  meter  regulations  con- 
tained in  this  bulletin  will  be  found  helpful. 

City  Engineer  Craig,  of  Calgary,  advises  us  that  the 
ratepayers,  having  turned  down  a  by-law  to  raise  the  sum 
of  $U)"),000  for  the  erection  of  the  Louise  Bridge  (in  rein- 
forced concrete)  it  is  now  proposed  to  put  ui)  a  steel  struc- 
ture similar  to  the  one  already  existing,  on  the  same  abut- 
ments and  piers,  at  an  estimated  cost  of  $40,000. 

The  exterior  work  on  the  Customs  House  which  is  be- 
ing erected  at  Ottawa  for  the  Dominion  Government  is  be- 
ing advanced  rapidly  by  the  general  contractors,  Messrs. 
I'cter  Lyall  &  Sons  Construction  Company.  The  building 
is  seven  storeys  high,  with  basement,  and  the  construction  is 
stone  and  granite  with  reinl'orced  concrete  and  brick  con- 
struction. 

The  citizens  of  Chatham,  Out.,  dcciilcJ  icccutly  to  au- 
thorize the  Town  Council  to  seek  power  from  the  Legis- 
lature to  issue  $30,000  bonds  to  further  increase  the  water 


supply  for  the  town.  This  will  be  used  to  build  a  concrete 
reservoir  of  sixteen  million  gallons  capacity,  to  replace  the 
present  wooden  one.  Chatham  citizens  would  then  have  an 
abundance  of  water. 

The  large  sum  of  $3,100,000  will  be  spent  on  harbor 
work  this  year,  according  to  the  estimates  of  the  Toronto 
Board  of  Harbor  Commissioners.  The  Commission  has  now 
all  the  money  it  needs  to  go  ahead  with  the  work.  It  re- 
cently raised  $1,000,000  and  had  a  balance  of  $300,000  left 
over  from  last  year.  Part  of  the  work  will  be  done  by  the 
Government  and  part  by  the  Commission. 

The  pumps  of  the  new  water-works  systen)  recently 
completed  at  Wallacpburg  were  successfully  used  for  the 
first  time  on  Wednesday  afternoon,  January  20th,  when  water 
was  turned  on  in  the  town.  Pumping  was  continued  all 
night  and  by  noon  on  Thursday  the  water  tower  was  half 
full.  Mr.  Chipman,  the  engineer  for  the  work,  was  present. 
It  is  expected  that  an  official  opening  will  be  arranged  later. 

The  city  of  Regina  is  proposing  to  tap  additional  sources 
of  water  supply  to  meet  possible  demands  of  increase  in 
population.  There  is  an  abundance  of  water  available  from 
the  present  artesian  wells  to  meet  all  present  requirements 
of  the  existing  population,  but  Regina  is  profiting  from  her 
experience  of  several  years  ago  when  the  increase  in  popu- 
lation w5s  so  great  that  the  water-works  extension  could  not 
keep  pace.  Mr.  R.  O.  Wynne-Roberts  is  the  Consulting  En- 
gineer. 

His  Worship  Mayor  Martin,  of  Montreal,  has  threatened 
to  seek  the  annexation  of  Montreal  to  Ontario  if  a  bill  now 
before  the  legislature  at  Quebec  regarding  the  construction 
of  a  big  bridge  between  Maisonncuve,  St.  Michel  Des  Rapide-. 
and  Riviere  Des  Prairies  is  adopted.  The  bridge  is  to  aflford 
better  opportunities  for  the  farmers  to  come  into  Maison- 
neuvc.  The  structure  will  be  of  little  practical  value  to  Mon- 
treal, but  the  bill  provides  for  levying  the  cost  of  the  bridge 
on  Montreal,  and  this  has  made  the  mayor  angry. 

Steady  progress  is  being  made  in  the  boring  of  the  tun- 
nel under  Mount  Royal.  .Vs  the  tunnel  is  excavated  the  large 
concrete  blocks  which  form  the  shield  of  the  tunnel,  arc 
put  into  position.  It  is  anticipated  that  the  widening  of  the 
tunnel  will  be  completed  in  another  three  months,  and  that 
the  line  will  be  ready  for  traffic  towards  the  end  of  the  sum- 
mer. The  power  house  at  the  back  of  the  mountain  is  prac- 
tically completed,  and  a  start  has  been  made  with  the  Mount 
Royal  Heights  station.  The  crossing  under  the  Canadian 
Pacific  railway  tracks  has  been  completed. 

Work  on  the  Perth-Smiths  Falls  Section  of  the  Ottawa 
and  St.  Lawrence  Electric  Railway  will  begin  in  the  spring. 
It  is  probable  the  line  will  be  diverted  to  run  from  Rideau 
Ferry,  a  popular  summer  resort  for  both  Perth  and  Smiths 
Falls.  The  road  makes  a  belt  three  hundred  miles  in  length 
through  eastern  Ontario,  starting  from  Ottawa  to  Morris- 
burg,  along  the  St.  Lawrence  through  Brockville  to  Rockport. 
across  by  Charleston  Lake  to  Athens,  Frankville,  Toledo. 
Smith's  Falls,  Perth.  Lanark  and  back  to  Ottawa.  Thirty 
miles  in  the  eastern  section  is  already  constructed. 

In  spite  of  the  present  universal  building  depression 
some  interest  is  being  evinced  by  Winnipeg  capitalists  in 
building  projects.  It  is  proposed  to  erect  a  $60,000  modem 
oflice  building  at  the  corner  of  Garry  Street  and  Portage 
Avenue.  A  fine  up-to-date  fireproof  apartment  block  is  also 
planned  for  the  corner  of  Lavinia  and  McGce  Streets.  On 
the  site  of  "The  Bcanery"  a  restaurant  between  the  St. 
Charles  and  Royal  .\lbcrt  Hotels  on  Albert  Street,  a  fully 
modern  restaurant  and  fruit  store,  estimated  to  cost  in  the 
neighborhood  of  $15,000  is  to  be  erected.  In  Elmwood  a 
project  is  on  foot  to  build  a  large  and  fully  modem  moving 
picture  house  to  cost  $14,000.  Plans  show  provision  for  the 
installation  of  a  high-grade  air  cleaning  plant. 
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Waterworks,  Sewerage  and 
Roadways 

Chatham,  Ont. 

The  Town  Council  will  apply  to  Legis- 
lature for  the  necessary  power  to  raise 
$30,000  for  the  construction  of  a  rein- 
forced concrete  reservoir  of  16,000,000 
gallon   capacity. 

Exeter,  Ont. 

The  Town  Council  contemplate  laying 
walermains  along  Huron  Street  next 
spring.  Town  Clerk  is  Mr.  Thos.  B. 
Carling. 

Hamilton,  Ont. 

Plans  are  being  prepared  for  a  pump 
house  to  cost  about  $59,000.  Building 
will  be  of  brick  construction  with  tar  and 
gravel  roof.  Tenders  will  be  called  about 
March  1st,  including  motors,  pumps  and 
equipment.  The  City  Engineer  is  Mr. 
A.  F.   Macallum. 

Hull,  Que. 

A  5-in.  watermain  will  be  extended 
from  Reboul  Street  to  Gilmour  Lumber 
Company's  yard  for  fire  protection. 

It  is  proposed  to  replace  a  5-in.  main 
on  Laurier  Avenue  with  an  8-in.  cast 
•  iron  watermain.  Particulars  can  be  ob- 
tained from  the  Town  Engineer,  Mr.  J. 
A.   Laforest. 

London,  Ont. 

The  city  intend  to  start  next  spring  on 
the  laying  of  4-in.  to  18-in.  watermains, 
estimated  to  cost  $31,000.  Mr.  E.  V. 
Buchanan,  City  Hall,  is  the  Engineer. 

An  expenditure  of  $16,000  will  be  made 
in  remodelling  the  pump  house  and  in- 
stalling pumps  and  general  hydraulic 
equipment.  Equipment  will  also  be  pur- 
chased for  700  service  extensions  to  cost 
about  $10,000.  The  Engineer  is  Mr.  H. 
A.  Brazier. 

Niagara  Falls,  Ont. 

Tenders  will  be  received  by  Mr.  W.  J. 
Seymour,  City  Clerk,  from  February  6th 
to  16th  for  laying  sewers  from  Second 
Street  to  and  along  Hamilton  Street. 
An  expenditure  of  about  $10,000  will  be 
incurred  in  this  work.  The  City  Engi- 
neer is  Mr.  F.  J.  Anderson. 

North  Vancouver,  B.C. 

Engineer  A.  M.  West  has  been  in- 
structed to  prepare  a  report  on  the  con- 
struction of  a  sewer  on  Tenth  Street. 

Ottawa,  Ont. 

The  construction  of  a  concrete  road- 
way between  Ottawa  and  Prescott  is 
under  consideration.  A  precise  line  of 
route  is  yet  to  be  adopted  but  the  work 
will  cost  approximately  $10,000  per  mile. 
Mr.  W.  A.  MacLean,  Parliament  Build- 
ings, Toronto,  is  the  Provincial  Engineer. 

Work  is  to  start  by  day  labor  on  a 
$3,000  sewer  extension  between  Lewis 
and  Gladstone  Streets. 


Port  Rowan,  Ont. 

The  Town  Council  contemplate  laying 
a  concrete  pavement  on  Main  Street. 
Particulars  may  be  obtained  from  Mr, 
W.  A.  Mabee,  Town  Cleric. 

Sarnia,  Ont. 

Tenders  will  be  called  shortly  for  wa- 
terworks supplies  for  1915,  by  the  city. 
Clerk  for  which  is  Mr.  J.  D.  Stewart. 

St.  Thomas,  Ont. 

Estimates  are  in  course  of  prepara- 
tion for  the  construction  of  cement  side- 
walks on  several  streets.  Mr.  W.  N. 
Ferguson  is  City  Engineer. 

Toronto,  Ont. 

Tenders  will  close  on  February  16th 
for  sewers  on  Harriett,  Ivy,  Kiswick, 
Smith  and  St.  Clair  Ave.  Specification, 
etc.,  is  at  the  oifice  of  the  Commissioner 
of  Works,  Mr.  R.  C.  Harris. 

Tenders  close  on  February  16th  for 
the  supply  of  24-in.,  30-in.  and  36-in. 
cast  iron  special  castings.  Specification, 
etc.,  can  be  seen  at  Room  9,  City  Hall, 
Watermain  Extension  Office. 

The  work  of  grading  Conduit  Street, 
from  Indian  Road  Cres.  to  Oakmount 
Road,  at  an  estimated  cost  of  $13,021,  will 
be  proceeded  with.  Mr.  R.  C.  Harris, 
City  Hall,  is  Commissioner  of  Works. 

Vancouver,  B.C. 

City  Engineer  Fellowes  recommends 
that  work  be  started  on  the  construc- 
tion of  a  sewer  on  Powell  Street  from 
Nanaimo  to  Slocan.  The  work  is  esti- 
mated to  cost  $6,000. 

CONTRACTS  AWARDED 

Maisonneuve,  Que. 

A  contract  for  grading  and  paving 
streets  has  been  re-awarded  to  Quinlan 
&  Robertson,  50  Notre  Dame  Street  W., 
Montreal,  Que.,  for  $96,000. 

Stratford,  Ont. 

The  contract  has  been  awarded  by  the 
city  for  concrete  archway  9  ft.  in  diam- 
eter covering  a  portion  of  Erie  Creek, 
to  Mr.  Walter  Davis,  55  Caledonia  Street, 
for  $14,397.60.  Additional  contracts  to 
the  value  of  $18,957.75  and  $17,456  have 
been  let  to  L.  J.  Looby,  Dublin,  Ont., 
and  H.  T.  Morris,  257  Frederick  Street, 
Berlin,  Ont.,  respectively. 

Toronto,  Ont. 

The  Board  of  Control  have  awarded 
contracts  for  sewer  from  the  foot  of 
Berkeley  Street  to  Cherry  Street,  for 
$8,433,  to  D.  Arnod,  and  for  the  West 
Toronto  Sewer  System  Division  No.  2 
to  Connolly  Agnew  Company  for  $28,- 
653. 

Winnipeg,  Man. 

A  contract  for  five  15,000  gallon  steel 
water  tanks  and  three  pumps  and  en- 
gines for  the  Greater  Winnipeg  Water 
District  has  been  awarded  to  the  Can- 
adian Fairbanks-Morse  Co.,  Ltd.,  at  $7 - 
490.  ' 


Railroads,  Bridges  and  Wharves 

Blanshard  Township,  Ont. 

Tenders  will  be  received  by  the  Clerk 
to  the  Township,  Mr.  J.  H.  Jameson, 
Rannoch  P.O.,  until  March  1st,  for  the 
erection  of  a  steel  bridge,  78  feet  span, 
over  Trout  Creek. 

Hamilton,  Ont. 

It  is  expected  that  work  on  the  new 
$50,000  subway  will  be  commenced  with- 
in a  short  time.  The  plans  have  been 
accepted  by  the  Chief  Engineer  of  the 
Grand    Trunk    Railway. 

Hullett  Township,  Ont. 

Tenders  will  be  received  by  Mr.  Jas. 
Campbell,  Londesboro,  Clerk  to  the 
Township  Council,  for  3,500  ft.  of  rock 
elm  planking,  Syi-in.  thick,  in  14  ft. 
lengths,  for  bridge  flooring;  to  be  de- 
livered by  May  1st. 

Lambton,  Ont. 

Tenders  will  shortly  be  called  for  a 
bridge  650  ft.  long,  for  the  Toronto  Sub- 
urban Railway  Company  and  the  Can- 
adian Northern  Railway.  The  Engineer 
in  charge  is  Mr.  E.  T.  Wilkie,  9  Toronto 
Street,  Toronto. 
Peterboro,  Ont. 

The  City  Engineer  has  been  instruct- 
ed to  make  a  report  on  the  construction 
of  a  bridge  over  the  creek  on  Bonnacord 
Street,  and  also  a  bridge  at  the  foot  of 
Lock  Street.  Mr.  R.  H.  Parsons  is  the 
City  Engineer. 

Toronto,  Ont. 

The  Board  of  Control  will  be  calling 
shortly  for  tenders  for  a  section  of  the 
Bloor  Street  Viaduct  from  Parliament 
Street  to  Western  Terminus.  Work  will 
consist  mostly  of  concrete  retaining  wall 

$3oSo."      ''  "   """'''='   *°   '^°^'  ="'°"' 
The    Commissioners    of   County    York 
recommend    that    the    following    bridges 
be     rebuilt     and     repaired:     Rountree's 
Bridge   on    Weston    Road    near   Thistle- 
ton,  bridge  over  Mimico  Creek  near  Is- 
lington,  bridge   over   Tool's   Creek   neari 
Brown   Hill   Culvert     at     Newtonbrook, 
lown  Line  bridge  near  Holland's  Land- 
ing   Cold  Creek  bridge,  and  East  Udorai 
bridge      Mr.   F.   Barber,  57  Adelaide  StJ 
f-,  IS  the  Engineer. 

CONTRACTS  AWARDED 
St.  John,  N.B. 

Work  for  laying  spruce  plank  floors  onl 
the  Suspension  Bridge,  for  the  Depart-J 
ment  of  Public  Works  has  been  secured! 
by  John  A.  Adams,  128  Queen  St.  W.E.' 

Sudbury,  Ont. 

Work  is  to  be  started  as  soon  as  wea- 
ther permits  on  the  construction  of  two 
concrete  bridges,  to  cost  $12,500  The 
general  contractor  is  D.  L.  Brown,  Ce- 
dar Ave.,  and  Messrs.  Clark  &  Monds, 
City   Hall,  are  the   Engineers. 

Toronto,  Ont. 

The  contract  for  the  Rosedale  Section 
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A  Symposium  on  The  Possibilities  of  Trade 
Development 

An    Empire    Sentiment: —  I    Stand    in    the    1  irst 
Place    for   the    Empire   as    .Against    the    World;   and 
Within  the  I-^mpire.  I  Stand  First  for  Canada." 
Rt.  Hon.  Sir  Robert  Borden, 

Premier  of  Canada. 

NI'VER  before  in  the  history  of  Canada  or  the 
i;mi)ire  ha.s  there  been  such  a  fittinjj  inrca- 
sion  for  examining  thoroujjhly  into  our 
natural  resources  the  utiHzation  of  which 
will  enable  u.s  to  replace  the  manufactured  yoods  of 
(Jermany  and  other  foreign  countries  by  articles  rt- 
presentinf;  the  product  of  Itritish  labor.  The  move- 
ment has  (jrigiiiated,  of  course,  with  a  desire  to  elimin- 
ate as  far  as  |K)ssible,  for  all  time,  trade  relations  with 
our  present  enemies,  but  even  if  the  idea  did  not  owe 
its  orij^iu  to  such  a  commendable  source  of  inspiration. 
it  would  be  an  excellent  one  to  pursue. 

The  status  and  influence  of  a  nation  are  not  main- 
tained and  improved  by  a  larjje  standing  army:  the 
wheels  of  commerce  play  a  far  more  important  part. 
The  great  (icrman  [empire  was  not  built  up  by  such 
swaggering  bullies  as  the  Kaiser  and  his  myrmidons: 
it  was  built  up  by  men  who  had  a  keen  insight  into 
industrial  development ;  by  enterprising  manufactur- 
ers;  by  experimental  chemists;  by  inventors;  by  in- 
dustrious workmen.  It  is  upon  such  a  basis  alone  thai 
an  empire  can  be  built  up.  .After  it  has  been  raised 
to  the  enviable  height,  it  depends  uptin  a  well-balanced 
administration  to  maintain  its  position.  lUit  that  is 
another  matter:  iiritish  administration,  generally 
speaking,, has  never  failed  us. 

.And  so  it  is  that  we  regard  as  the  thing  of  next 
imi)ortance  to  the  operations  that  are  being  conduct- 
ed in  the  actual  theatre  of  conflict,  the  steps  that  are 
being  taken  to  promote  our  industrial  development. 
Hence,  we  are  persuaded  that  it  is  an  opportune  time 
to  |)ublish  a  IJritish  Empire  Xumber.  and  to  make  a 
special  feature  of  a  Symposinm  on  Trade  ni-\i-l. .i»- 
ment  within  the  Em])ire. 

In  this  symposium,  the  >i.^^^ -;.■.,-  ..,<_  -,.  .,,,ii- 
sied  and  the  contributions  so  numerous  that  it  would 
be  too  great  an  undertaking  within  the  compass  of  a 
short  editorial  article  to  discuss  each  item  in  detail, 
but  in  one  respect — in  one  general  respect — we  ven- 
ture to  express  a  word  of  comment,  and  that  is,  in  re- 
gard to  the  "Made-in-Canada"  idea.  When  this  move- 
ment has  such  a  staunch  supporter  as  our  go<.>d 
friend  the  Minister  of  Trade  and  Commerce,  whose 
foreword,  written  as  a  "Letter  to  the  Kditor,"  lends 
such  distinction  and  weight  to  the  SymiJosium.  one 
hesitates  to  commit  himself  t<»  anything  that  may- 
sound  like  tipposition.  but.  at  the  same  time,  we  can- 
not refrain  from  saying  that  while  in  thcttry  there  mav 
be  much  to  commend  it,  in  practice  there  arc  certain 
well-defined  limitations. 

We  are  all  good  Canadians,  and  wc  would  all  see 
Canada  occupying  a  position  of  pre-eminence  in  the 
Empire,  but  certain  it  is  that  such  position  can  onlv 
be  attained  by  virtue  of  honest  achievement  and  not 
by  any  selfish  policy  of  Dollars  First  and  Reputation 
Last.  We  can  only  expect  a  demand  for  "Made-in- 
C^inada"  giK>ds  proportionate  to  the  high  quality  and 
reasonable  prices  of  the  various  lines  of  manufacture. 
The  cpiestion  arises  whether  the  "Made-in-Canada" 
cry  is  being  taken  up  by  those  who  are  really  repre- 
.sentative  of  Canada's  best  manufacturing  interests. 
Supposing  the  campaign  succeeded  and  it  were  possi- 
ble to  brand  every  article  with  a  "Made-in-Canada" 
stamp,  is  it  likely  that  such  a  brand  would  be  restrict- 
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ed  to  higli-f^rade  products?  Is  it  lu^t  possible  that  in 
time  it  would  be  applied  to  floods  of  inferior  manu- 
facture, with  the  result  that  both  good  and  bad  articles 
would  finally  come  into  disrepute,  both  at  home  and 
abroad?  Does  not  our  best  chance  of  success  lie  in 
pursuing  the  ideal  of  higher  standards  of  manufacture 
and  the  more  extensive  advertising  of  our  products? 
Surely  there  is  more  solid  business  sense  in  such  a 
policy ! 

Passing  from  this  ])hase  of  the  subject,  we  must 
compliment  our  contributors  upon  their  interesting 
and  valuable  suggestions  as  to  the  further  develop- 
ment of  our  natural  resources,  and  the  wider  introduc- 
tion of  goods  of  British  manufacture.  In  the  compila- 
tion of  this  feature,  we  have  benefited  by  the  special^ 
ized  and  yet  comprehensive  knowledge  of  our  readers. 
The  possible  introduction  of  various  constructional 
lines  had  occurred  to  us  from  time  to  time,  in  a  more 
or  less  remote  way,  but  never  before  had  we  been  im- 
pressed so  forcibly  by  such  an  all-embracing  set  of 
ideas.  We  find  that  there  are  possibilities  of  new  in- 
dustries— or  at  least,  of  industrial  development — in 
practically  every  material  entering  into  the  field  of  en- 


gineering and  building  construction.  In  regard  to  our 
natural  resources,  we  are  fully  persuaded  that 
from  the  Atlantic  in  the  East  to  the  Pacific  in  the 
West ;  from  the  Maritime  Provinces  in  Manitoba,  to 
Saskatchewan,  to  Alberta,  to  the  foothills  of  the 
Rockies,  and  back  again  to  old  Quebec  and  to  Ontario, 
there  are  valuable  deposits  untouched  and  in  main- 
cases  unknown. 

The  statements  and  suggestions  of  some  of  our 
correspondents  may  be  open  to  criticism — and  it  is 
hoped  that  they  will  be  criticised,  constructively,  and 
that  we  shall  hear  from  many  of  our  readers — but 
taken  all  in  all,  the  views  advanced  cannot  fail  to  have 
a  considerable  educational  value.  Apart  from  the  Min- 
ister of  Trade  and  Commerce,  our  contributors  include 
men  high  in  office  in  the  several  constructional  organ- 
izations, prominent  engineers  and  architects,  consult- 
ing engineers,  contractors,  manufacturers,  dealers  and 
others  the  majority  of  whom  are  well-informed  and  of 
wide  experience. 

We  take  this  opportunity  of  thanking  one  and  all 
for  their  co-operation,  and  of  expressing  once  more  the 
hope  that  further  good  works  will  follow  them. 


Niagara  Power  :  An  International  Problem 


THE  statement*  made  by  Mr.  .\rthur  \'.  White 
(Consulting  Hydro-lilectric  Engineer  with  the 
Commission  of  Conservation,  Dominion  Gov- 
ernment), dealing  with  the  problems  arising 
out  of  the  international  power  situation,  published  in 
our  issue  of  January  27th,  has  been  received  with  much 
interest,  and  further  editorial  reference  to  it  may  come 
o]jportunely  at  a  time  when  we  are  devoting  ourselves 
to  a  consideration  of  matters  afifecting  the  progress  of 
Imperial  trade. 

Mr.  White  calls  attention  to  the  fact  that  a  num- 
ber of  I'ills  relating  to  Hydro-Electric  develojiment  on 
the  Niagara  River  have  been  presented  nf  late  to  the 
United  States  Congress.  These  measures  contain  cer- 
tain |)rovisions  which  cannot  fail  to  be  greatly  inimical 
to  Canadian  manufacturing  interests.  Emphasis  is 
given  to  the  fact  that  the  possibility  of  trouble  lies  not 
with  the  people,  but  with  the  aggressiveness  of  certain 
powerful  United  States  commercial  interests  which  are 
seeking  to  bring  about  the  importation  into  the  United 
States  of  increased  cpiantities  of  electrical  energy  gen- 
erated in  Canada.  The  whole  matter  is  set  forth  very 
clearly  in  Mr.  White's  jjaper,  which  discusses  the  Smith 
Hill  and  the  Cline  Bill  (two  measures  dealing  with  the 
.Niagara  waters),  which  provide  for  the  importation  of 
electricity  from  Canada  into  the  United  States,  and 
make  certain  provisions  in  regard  to  the  methods  by 
which  water  may  be  diverted  from  the  Niagara  River 
for  power  purposes.  We  are  reminded  that  the  United 
States  Burton  Act,  which  for  years  very  definitely  re- 
stricted both  the  diversion  of  water  and  the  importa- 
tion of  electricity  into  the  United  States,  ex])ired  in 
1913.    Under  this  Act  Canada  enjoyed  some  protection. 

As  we  have  said,  the  whole  matter  is  covered  very 
fully  in  Mr.  White's  statement,  which  commands  the 
careful  perusal  of  those  interested  in  the  subject,  but 
we  cannot  let  such  an  occasion  as  a  British  Empire 
Nurnber  pass  without  adding  our  own  quota  to  a  dis- 
cussion of  this  character. 


*  The  reference  is  to  a  statement  made  at  Ottawa  last  month  before  thp 
Annual  Meeting  of  the  Commission  of  Conservation.        *""'""  "^'w*^  ^iie 


Canada's  great  power  resources  constitute  the  life- 
blood  of  her  industrial  progress.  If  we  draw  upon  that 
life-blood  by  exporting  power  to  the  United  States, 
without  and  adequate  quid  pro  quo,  our  neighbors 
across  the  line  will  fatten  at  our  expense,  while  the 
manufacturing  achievements  of  the  decades  to  c(^mc 
will  sufTer  vastly  in  their  proportions. 

Mr.  White  shows  us  very  clearly  what  the  senti- 
ment is  in  the  United  States.  It  is  important  to  notice 
in  his  statement  that  he  does  not  rest  his  argument 
upon  his  own  surmise  or  conjecture,  but  quotes  the 
statements  of  leading  authorities  in  the  United  States, 
regarding  the  advisability  of  that  country's  speedily 
smporting  larger  quantities  of  electrical  energy.  Brief 
uarts  of  some  of  the  quotations  follow  : 

Lt.-Col.  Sanford,  reporting  to  Chief  of  Engineers. 
United  States  Army,  states  that, 

"If  advantage  of  the  power,  generated  in  Canada,  can- 
not  be   had   on   the   American    side,   manufacturers   will   be 
attracted   to    Canada   Ijy   the   cheap   power,   and    tlic    indus- 
tries of  this  country  will  suffer  accordingly.     Manufacturers 
at  present  contracting  for  additional  Niagara  power  must 
locate  ^nd  are  locating  in  Canada.     It  therefore  seems  ad- 
visable to  permit  immediately  the  importation  of  Niagara 
power  to  the  fullest  extent  permissible  under  the  law." 
Former    Secretary    of    War,  Hon.   H.   L.  Stim.son, 
states   to   the   efTect   that   if  the   additional   electricity 
were  not  used  in  the  States  "it  would  result  in  giving 
to  Canada,  very  possibly,  a  large  number  of  industries 
which  otherwise  would  be  esta1)Iished  on  this  side  of 
the  Falls." 

The  Sub-Committee  on  Niagara  Falls  power  of  the 
United  States  Congress,  in  their  recent  report  upon 
the  subject,  urge  that  the  "United  States  ought  to  get 
what  power  it  is  able  to  now."  And  the  Committee 
further  states  that 

"It  is  proper  to  take  as  large  an  amount  as  we  can 
get  for  consumption  in  the  villages,  cities,  factories  and 
homes  along  our  borders." 

Representative  Chas.  B.  Smith,  the  promoter  of 
one  of  the  Niagara  Bills,  states: 
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"Every  restriction  on  the  importation  of  Canadian  power 
should  be  at  once  removed.  Electrical  power  is  a  raw 
material  anil   should   lie   free." 

Statements  like  the  above  are  so  clear-cut  and  de 
niiitc  that  no  doubt  i.s  left  regarding'  the  great  value 
pjaicd  by  the  United  .States  ui)on  electricity  },'enerate(l 
in  Canada  at  Niagara  Falls.  We  thus  see  that  there  is 
ol)eii  apprehension  concerning  the  pnjspect  of  manu- 
facturers being  attracted  to  Canada  l)y  our  cheap 
power,  and  how  pressure  is  being  brought  to  bear  with 
a  view  to  removing  all  possible  restrictions  on  the  im- 
portation of  Niagara  power,  so  as  to  retain  and  develop 
industries  which  otherwise  might  well  establish  them- 
selves on  the  Canadian  side  of  the  Falls. 

"It  is  most  defmitcly  affirmed,"  to  quote  Mr.  Wliite, 
"that  lliere  is  present  demand  for  additional  electrical 
energy  on  the  United  States  side  of  the  boundary,  and,  in 
consequence  of  this  market,  strenuous  eflforts,  especially 
during  the  last  two  years,  have  been  made  to  secure  as 
large  an  amount  of  power  as  possible  from  tlie  Canadian 
side.  By  so  doing,  vested  interests  may  be  created,  and 
thus  make  it  difficult,  if  not  impossible,  for  Canada  ever  to 
use  this  power  without  the  risk  of  serious  international 
differences." 

We  do  not  want  to  contribute  to  the  creation  of  any 
conflicting  "vested  interests,"  and  we  do  not  want  to 
be  bothered  with  any  such  complications  as  may  arise 
therefrom.  F'urther — and  what  is  more  important — we 
are  not  going  to  get  the  thin  end  of  any  deal  with  our 
excellent  neighbors  to  the  south  of  the  line,  as  we  have 
done  on  previous  occasions  in  our  history — especially 
.  when  reasonable  foresight  will  preserve  our  assets. 

Many  Other  Problems 

The  Niagara  power  situation  is  not  the  only  nne 
we  have  to  consider:  there  are  questions  identiticd 
with  the  water  powers  of  all  the  provinces  on  the  Inter- 
national lioundary;  navigation  and  power  on  the  St. 
Lawrence;  transportation  on  the  Great  l,akes  and  via 
the  i)roposed  Cleorgian  I'.ay  Canal;  tpiestions  of  diver- 
sion and  power  development  on  the  St.  Mary  River, 
Lake  Superior,  and  on  the  Pend  d'Oreille.  Columbia 
and  other  rivers  in  British  Columbia;  diversions  for 
irrigation  cm  the  St.  Mary  and  Milk  Rivers  in  Alberta. 
These  are  onlv  a  few  of  the  many  diverse  subjects, 
which,  it  is  griitifving  to  know,  are  l)eing  weighed  by 
the  Commission  of  Conservation,  lint  the  Niagara 
power  situation,  especially,  is  one  which  cannot  fail  to 
appeal  vitally  to  every  Canadian  who  apprehends  its 
magnitude  and  has  the  interests  of  Canada  and  tiic 
Empire  at  heart. 

Notwithstanding  mistakes  we  have  made,  or  even 
may  make,  on  sucii  comparatively  minor  and  adjust- 
able issues  as  tariffs  and  protection,  let  us  now  exercise 
proper  foresight  and  conserve  for  our  own  benefit  the 
electrical  energv  which  can  be  generated  from  the  Nia- 
gara and  other' powers.  There  can  be  nothing  equi- 
vocal in  our  attitude ;  we  want  no  "arrangement"  with 
the  Cnited  States  power  interests.  To  let  them  build 
ui)  their  industries  with  power  generated  in  Canada 
would  be  a  follv  compared  with  which  that  of  parting 
with  one's  heritage  for  a  mess  of  pottage  would  be 
wisdom. 

.\  correspondent  of  this  journal  who  refrains  from 
contributing  to  the  Symposium  on  Trade  Develop- 
ment expresses  the  opinion,  nevertheless,  that  he  an- 
ticipates a  largelv  increa.sed  trade  in  woollens,  boots 
and  shoes,  stoves  and  a  number  of  hardware  specialties. 


Cannot  Scare  Old  England— No-One  Moves 
an  Eyelid 

ONF2  of  the  editors  of  this  journal  received  a  let- 
ter the  other  day  from  our  Ixindon,  Eng., 
Correspondent,  whose  jesting  allusion  to  Ger- 
man attacks  upon  the  Old  Country  is  sug- 
gestive of  the  unshaken  spirit  and  confidence  of  the 
peoi)le  in  the  "tight  little  island."  "What  do  you  think 
of  the  latest  air  raid,"  he  writes.  "My  daughter  was 
acting  at  Yarmouth,  and  although  one  of  the  explo- 
sions was  heard  distinctly,  and  the  members  of  the 
audience  were  more  or  less  covered  with  fine  plaster 
dust  from  the  ceiling  of  the  theatre,  there  was  no 
l)anic,  and  the  princii)al  girl.  Miss  (iay,  never  faltered 
in  the  song  she  was  singing.  The  show  went  through 
to  the  finish,  the  only  thing  being  that  many  service 
men  left  the  building  to  go  on  duty.  We  expect  bombs 
daily  in  London,  and  that's  all  about  it.  No  one  moves 
an  eyelid." 

The  Engineer  and  the  Empire 

IN  an  address  delivered  the  other  day  in  Montreal, 
at  the  Twenty-Ninth  .Annual  Banquet  of  the  Can- 
adian Society  of  Civil  Engineers,  the  Hon.  Sir 
George  E.  Foster,  Minister  of  Trade  and  Com- 
merce, distinguished  himself  in  an  able  presentment 
of  many  matters  bound  up  with  the  present  national 
situation — matters  of  vital  interest  to  the  engineer  as 
a  citizen.  The  text  of  the  subject  was  British  freedom 
over  (ierman  militarism,  and  the  principle  was  that  ail 
bodies  of  men  organized  under  the  British  flag  should 
co-operate  for  the  Empire  during  this  crisis. 

We  were  impressed  with  Sir  George's  statement 
that  it  is  a  finer  thing  to  be  a  good  citizen  than  a  good 
engineer,  a  good  doctor,-or  a  good  lawyer,  and  that  a 
man  makes  a  great  mistake  by  fixing  himself  definitely 
within  the  limits  of  his  profession,  disassociating  him- 
self and  difTerentiating  himself  from  the  work  of  the 
world.  In  this  day  of  specialization  the  engineer  is 
apt  to  become  too  specialized  in  his.  own  pursuits,  and, 
in  consequence,  to  become  narrowed  down  to  little 
more  than  a  blue-print  machine. 

I'ublic  men  like  Sir  George  Foster  know  the  worth 
of  civil  engineers,  but  they  would  api)ear  also  to  recog- 
nize in  the  profession  certain  shortcomings  which  are 
not  recognized  by  the  profession. 

Aj)art  from  this  suggestion  of  reflection  ujhmi  the 
over-reticence  of  the  engineer, — which,  after  all,  is  only 
our  own  interpretation — Sir  George  touched  upon  a 
number  of  topics  which  are  worthy  of  at  least  passing 
mention.  From  speaking  of  the  engineers  who  band 
themselves  in  societies,  and  of  societies  which  band 
themselves  with  other  st>cietics,  and  of  all  the  various 
groups  of  men  which  form  the  country  ami  the  Em- 
pire, the  Minister  contrived  to  show  for  the  exclusive 
benefit  of  the  premier  engineering  society  of  the  Do- 
minion, how  the  idea  of  Empire  had  come  to  be  a  tang- 
ible thing,  a  fixture  in  the  minds  of  men,  an  idea  which 
they  all  loved  and  gloried  in.  Then  love  for  it  in  time 
of  peace,  said  the  Minister,  could  not  he  ascertained 
until  peril  aiul  danger  brought  the  time  of  testing. 

With  one  sentiment  of  Sir  George  Foster's  we  are 
thoroughly  in  accord,  and  that  is  his  optimistic  sug- 
gestion of  the  gleam  of  the  silver  lining  which  tells 
of  the  sun  shining  behind  the  cloud.  Sir  George  as- 
serts that  despite  the  present  gloom  the  clouds  have 
broken  sufficiently  at  times  to  show  that  the  sim  is 
shining  behind  more  strongly  than  ever. 

Such  an  address,  coming  from  such  a  man,  and  pre- 
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seated  so  ably,  reminds  us  that  we  are  citizens  of  no 
mean  country — more,  it  impresses  upon  us  that  we  are 
citizens  of  the  one  great  Empire  upon  which  the  sun 
never  sets.  The  reader  will  bear  these  things  in  mind 
when  he  receives  this  special  British  Empire  Number 
— an  issue  devoted  mainly  to  a  consideration  of  the 
possibilities  of  Imperial  trade  development.  It  is 
hoped  that  our  readers  will  vie  one  with  the  other  in 
a  close  perusal  of  this  issue,  submitting  constructive 
criticisms  of  the  suggestions  advanced. 

We  may  specialize  in  our  little  work  as  engineers, 
as  architects,  as  contractors,  but  we  cannot  specialize 
to  such  an  extent  that  we  are  excused  the  contribution 
of  our  quota  to  the  advancement  of  that  great  Empire 
which  is  now  fighting  Canada's  battles  on  the  soil 
of  France  and  Belgium.  If  we  cannot  take  the  sword, 
we  can  do  our  bit  in  other  ways  for  the  advancement 
of  Canada  and  the  Empire. 

The  Inquiry  into  the  Nickel  Question 

THE  inquiry  into  the  nickel  question  ordered  by 
the  Dominion  Government  is  a  step  in  the 
right  direction,  but  it  still  remains  to  prohibit 
the  exportation  of  nickel.  It  is  gratifying  to 
learn  that  the  authorities  are  going  to  look  into  the 
ownershij)  of  the  mines  and  ascertain  for  themselves 
whether  the  smelted  ore  can  be  refined  into  the  pure 
metal  in  this  country.  But  everybody  knows  what 
Government  commissions  are,  and  we  still  contend 
that  the  first  step  taken  should  have  been  the  prohibi- 
tion of  the  export  of  nickel  to  the  United  States  or  any 
other  foreign  country. 

In  the  official  announcement  issued  by  the  Hon.  G. 
Howard  Ferguson,  Minister  of  Mines  for  Ontario,  we 
find  the  following  statement: 

'The  nickel  industry  in  Ontario  is  a  very  large  and  im- 
portant one,  expending  several  millions  of  dollars  in  labor 
and  supplies  in  this  province,  and  up  to  the  present  time  the 
Government  has  not  been  convinced  that  any  action  pre- 
venting the  export  of  nickel  would  not  have  the  effect  of 
transferring  the  nickel  Ijusiness,  or  a  substantial  part  thereof, 
from  Ontario  to  New  Caledonia,   Norway,  or  elsewhere. 

"Up  to  the  present  there  does  not  appear  to  have  been 
any  known  process  of  refining  the  Sudbury  copper-nickel 
matte  that  would  have  permitted  of  the  operation  being  a 
commercial   and   economical   success   in   Ontario, 

"Metallurgical  science,  however,  has  made  rapid  ad- 
vances in  recent  years,  and  it  may  be  that  the  conditions 
with  respect  to  the  nickel  industry  have  materially  changed. 
In  order  to  ascertain  all  the  facts  and  acquire  full  knowledge 
of  the  situation,  it  has  1)een  decided  to  appoint  a  Commission 
to  investigate  the  whole  question.  If  the  report  of  the  Com- 
mission makes  clear  the  practicability  of  refining  nickel  in 
Ontario,  the  necessary  steps  will  be  taken  to  see  that  this  is 
brought  about." 

This  statement  is  satisfactory  only  within  certain 
limitations.  .\s  to  the  practicability  of  refining  nickel 
in  Canada,  a  leading  metallurgist — perhaps  the  most 
prominent  man  in  his  jirofession  in  the  country — tell.^ 
us  that  there  are  no  technical  manufacturing  difficul- 
ties in  the  way,  and  that  the  only  question  is 
whether  the  enterprise  would  be  a  commer- 
cial success  at  first.  The  main  contention  is 
still  in  the  l)alance,  and  we  subscribe  most  enthusi- 
astically to  the  Bill,  ni)tice  of  which  has  been  given  to 
Parliament,  seeking  the  entire  and  immediate  prohibi- 
tion of  the  exportation  of  nickel  matte.  A  careful  de- 
liberation of  such  important  questions  is  in  place,  but 
"hope  deferred  maketh  the  heart  sick"  and  enough 
time  has  been  consumed  already.    Canada  must  not  be 


a  contributing  factor  toward  nn  article  contraband  as 
against  the  Em])ire. 

The  Government  exists  for  the  people,  not  the 
people  for  the  Government.  The  Canadian  Govern- 
ment's first  duty  is  to  Canada  and  its  next  to  the  Brit- 
ish Empire.  In  regard  to  the  course  that  the  Govern- 
ment has  pursued,  neither  of  these  duties  has  been  dis- 
charged. That  such  an  important  issue  should  have 
been  enveloped  in  secrecy  is  a  reflection  upon  any 
government,  irrespective  of  party. 

What  is  the  influence  that  has  been  brought  to 
bear?  We  find  the  Ontaiio  Provincial  Secretary,  Hon. 
W.  J.  Hanna,  on  the  Board  of  the  International  Petro- 
leum Company,  which  is  incor])oratcd  with  the  inter- 
ests of  the  Imperial  Company  and  controlled  by  the 
Standard  Oil  Comi)any.  To  what  extent,  we  wonder, 
are  the  interests  of  the  Dominion  Government  bound 
up  with  those  of  the  International  Nickel  Company? 

Apart  from  the  unemployment  problem  in  the  Sud- 
bury district — which  is  a  comi)aratively  minor  and  at 
any  rate  an  adjustable  issue — whose  interests  have 
we  to  serve  but  oin-  own  ?  The  raw  material  is  ours 
to  dispose  of  at  will.  What  does  the  stranger  within 
our  gates  care  about  us?  Are  we  to  place  him  in  the 
scale  and  weigh  him  against  our  responsibility  to  the 
Empire? 

At  Ottawa  last  week  the  Premier  made  public  the 
corres)>ondence  regarding  measures  taken  to  prevent 
Canadian  nickel  from  reaching  the  enemy,  but  the 
])roduction  of  the  letters  enshrouds  in  mystery  still 
further  the  "protective  measures"  alleged  to  have  been 
takeii.  An  interesting  side-light  is  the  fact  that  the 
"protective  measures"  were  arranged  by  Mr.  Graham 
Bell,  Controller  of  the  Department  of  Railways  and 
Canals,  under  the  Hon.  Frank  Cochrane.  (Mr.  Coch- 
rane has  extensive  interests  in  the  Sudbury  district, 
has  he  not?)  Surely  one  might  have  expected  more 
representative  and  more  influential  action  on  the  ])art 
of  the  Canadian  Government. 

We  prohibit  the  exportation  of  saw  logs  and  pulp 
wood  from  Crown  lands.  What  are  saw  logs  and  pulp 
wood  compared  with  nickel  matte  at  such  a  crisis  in 
the  Empire's  history? 

In  a  previous  article  we  referred  to  Canada's  re- 
sponsibility in  this  matter  as  measured  by  the  action 
of  Australia  and  New  Zealand,  both  of  which  coun- 
tries prohibited  the  export  of  wool  immediately  upon 
the  outbreak  of  the  war.  Wool  was  only  allowed  to 
leave  these  countries  by  special  license,  and  then  only 
in  the  event  of  its  being  consigned  to  the  United  King- 
dom and  the  allies  by  ships  of  British  or  allied  registry. 
And  then  later  we  find  the  importance  of  this  measure 
recognized  by  the  British  Government,  which  comes 
forward  and  Jauys  the  whole  wool  surpltis  of  Australia, 
amounting  in  value  to  nearly  one  hundred  and  twenty- 
five  million  dollars. 

What  excuse  can  there  be  for  any  vacillation  in  re- 
gard to  the  Canadian  export  of  nickel?  It  should  not 
rest  upon  the  exponents  of  a  certain  phase  of  politics, 
nor  upon  those  who  do  not  happen  to  be  identified  in 
any  way  with  the  interests  of  the  International  Nickel 
Company,  to  prove  that  Canadian  nickel  has  reached, 
and  is  reaching,  Germany  for  use  in  the  construction 
of  war  machinery.  In  the  time  of  such  a  vital  trial 
to  the  Empire,  the  mere  breath  of  suspicion  should  be 
sufficient.  So  far,  the  ime-half — and  the  more  import- 
ant half — of  Canada's  duty  remains  undischarged. 

By  the  time  the  Ontario  Government's  commission 
submits  its  report  the  war  may  be  over— to  the  last- 
ing shame  of  the  Dominion. 
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Foreword  by  Sir  George  E.  Foster,  K.  C.  M.  G.,  M.  P. 
Minister  of  Trade  and  Commerce 


Sir.  George  E.  Foster 


Editor  Contract   Kccord: 

I  have  had  the  pleasure  of  looking  over  some  of  the  Advance  Sheets  of  your 
Knipire  Issue  in  which  you  collate  tlie  views  of  a  large  number  of  practical. 
professional  and  business  men  as  to  the  development  and  extension  of  Canadian 
I'ltnpire  production  chieHy  along  industrial  lines. 

The  thought  that  led  you  to  ask  for  these  views  was  a  happy  one,  and  the 
result  will  bring  into  the  active  area  ol  suggestion  a  most  valuable  contribution 
to  incentive  and  effort. 

it  is  so  easy  to  keep  to  the  well-worn  courses,  buy  and  sell  where  we  have 
lieen  accustomed  to  buy  and  sell,  and  choose  what  we  have  been  accustomed  to 
choose,  that  it  requires  something  like  the  violent  and  costly  dislocation  which 
ilie  war  has  brought  about  to  shake  uf  out  of  the  ruts.  Now  by  necessity  first, 
and  the  exercise  of  common  sense  next,  we  are  envisaging  the  possibilities,  and 
to  our  surprise  we  are  beginning  to  see  endless  sources  of  supply  and  possibili- 
ties of  manufacture  of  which  we  were  before  all  too  oblivious. 

Suggestion  first,  then  organization.  Such  agencies  as  yours  and  mine  deal 
i'argely  in  the  former;  the  organization  niust  be  left  to  the  practical  and  scientific 
men.  whose  joint  efforts  were  never  so  much  needed,  and  never  had  a  better 
"Coign   of   Vantage"   for   their  co-operation  than  now. 

Every  dollar  saved  in  the  import  of  raw  materials  for  industrial  production 

decreases  or  avoids  indebtedness  abroad,  and     vivilies     natural     development     at 

home.      Every    process    successfully    initiated     and    operated    here    employs    and 

trains  liand  and  brain,  and  adds  to  our  unit  strength,  whilst  at  the  same  time  it  saves  for  disbursement  here  what 

.otherwise  would  go  to  outside  countries.     .\nd  the  benetit  runs  like  fresh,  vitalized  blood  through  all  the  veins 

and  arteries  of  the  body  of  industry,  and  imparts  health  and  strength. 

Nor  need  we  fear  that  however  much  we  may  increase  the  Made-in-Canada  production,  we  shall  not  have 
much  to  exchange  with  outside  countries;  on  the  contrary,  we  shall  probably  have  more,  for  we  shall  create 
both  the  supply  for  exchange,  antl  the  financial  ability  to  purchase  abroad. 

.\daptation  is  the  mark  of  resource  and  alertness,  and  Canadians  are  showing  these  qualities  in  the  way  they 
are  taking  advantage  of  opportunity  both  in  the  solicitation  of  unwonted  orders,  and  their  quick  organization 
to   make  and   make   well   what   they   thus  obtain. 

To  fill  the  void  caused  by  cessation  of  supply  from   long-established    sources,    by    producing    the    same    or 
I'fiuivalents  of  them  is  only  one  step,  and  the  least  important.     To  so  marshal    and  organize  and  perfect,  as  to  be 
able  to  hold  the  business  when  conditions  of  competition   gradually  return  to  normal  is  far  more  essential — not  to 
manufacture  merely  for  the  Empire's  emergency,  but  to  establish  the  permanent  industry. 
May  I  add  two  cautions:— 

I.  The  patriotic  impulse  may  help  lo  ixcu-sc.  for  a  limite<l  time  cnuUni-,s>  ni  make,  and  coni,...  ..i.>  >  i.,v^  >.. 
quality,  but  will  not  carry  further.  The  wares  must  iie  up  to  the  mark  and  reasonable  in  price,  or  the  eco- 
nomic impulse  will  prompt  customers  to  seek  what  they  want  where  these  two  qualities  are  found.  .Neither  the 
flag  nor  the  hurrah  will  suffice  to  excuse  lack  of  good  workmanship  or  extravagance  of  price. 

3.  The  natural  desire  to  bridge  the  period  of  unemployment,  and  keep  the  wheels  going  on  unusual  anny 
contracts,  should  not  divert  the  minds  and  energies  of  ot^r  producers  from  the  necessity  of  pursuing  the  staple 
lines  of  incUistry  aiul  linding  markets  at  home  and  abroad  for  their  output.  These  abnormal  needs,  we  hope,  will 
soon  a1)ale.  and  the  wise  makers  will,  from  the  first,  differentiate  bet»;een  the  temporary  and  the  usual,  and 
wliilst  making  what  they  can  of  abnormal  calls,  will  remember  that  their  business  is  to  cater  for  the  nonnal  and 
contimiing  wants  of  humanity. 
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Consulting  Engineer  Points  to  Market  for  Machinery 
and  Other  Products 

(Lucius  E.  Allen,  Consulting  Engineer,  lielleville,  Ont.) 
There  are  many  latent  industries  in  Canada  which  simply 
require  the  necessary  spark,  started  by  the  co-operation  of 
Canadian  and  British  ideas,  to  develop  into  thrivmg  com- 
mercial actualities.  From  personal  observation,  the  writer 
was  impressed  with  the  fact  that  while  the  manufacture  of 
Portland  cement  was  first  started  in  England,  the  general 
and  varied  use  of  concrete,  reinforced  concrete,  etc.,  -does  not 
seem  to  be  so  general  in  Great  Britain  as  in  Canada,  and  the 
use  of  modern  concrete  machinery  does  not  seem  to 
so  extensive.  Why  not  cultivate  this  extensive  market. 
Manufacturer? 

We  could  then  pass  on  to  the  production  of  a  vast  num- 
ber of  commercial  chemical  products,  the  raw  material  for 
which  exists  in  almost  inexhaustible  quantities  in  Canada, 
products  which  are  now  manufactured  almost  exclusively 
in  Germany.  Great  Britain  will  require  these  products,  here- 
tofore purchased  in  Germany,  and  why  should  not  Canada 
place  herself  in  a  position  to  supply  this  market  within  the 
Empire?  Wood  products,  such  as  wood  blocks  for  creo- 
soting,  are  required,  and  many  other  similar  lines.  Let 
us  not  spoil  this  market  by  too  hasty  action,  but  rather  make 
a  personal  study  of  the  requirements  and  conditions,  and 
follow  by  persistent  and  consistent  efifort.     The  results  will 

be   forthcoming. 

*        *        * 

The  Call  of  the  West 

(W.    p.    .Msiii,    President    Alsip    lirick.    Tile    &    Lumber    Company, 
Limited,   Winnipeg.) 

Winnipeg,  located  at  the  junction  of  the  Red  and  As- 
siniboine  Rivers,  is  fortunate  in  being  the  centre  of  great 
deposits  of  all  kinds  of  constructional  material. 

The  Red  River,  with  its  source  in  Central  Minnesota, 
flows  in  a  northerly  direction,  forming  the  boundary  line  be- 
tween the  State  of  Minnesota  and  North  Dakota,  to  the 
Manitoba  line,  where  it  enters  a  little  east  of  the  centre, 
continuing  almost  due  north  to  Winnipeg.  The  Red  River 
Valley  has  been  called  "the  Bread  Basket  of  the  World,"  and 
has  much  tlie  same  soil  and  prairie  country  until  Winnipeg 
is  reached.  Here  we  find  a  general  breaking  up  of  condi- 
tions: the  foil  in  the  valley  is  much  the  same,  but  the  ab- 
sence of  building  material,  so  marked  up  to  this  point,  is 
changed.  Here  we  find  brick  clay,  second  to  none  in  Am- 
erica. Common  brick,  drain  tile,  hollow  brick,  are  manu- 
factured by  several  firms  for  the  local  market.  Flower  pots 
and  ornamental  ware  have  been  produced. 

In  the  south-west  part  of  the  city,  we  have  the  Canada 
Cement  Company,  with  its  large  plant  turning  out  thousands 
of  barrels  of  Portland  cement  from  clay  found  on  the  prairies. 
To  thir  clay  a  high-grade  calcium  lime,  shipped  in  from  Lake 
Manitoba  district,  is  added.  There  are  alsci'  two  companies 
manufacturing  high-grade  white  lime  from  this  same  lime- 
stone— equal  in  quality  to  the  well-known  Kelly  Island,  ship- 
ped in  under  heavy  duty  and  freight,  from  Duluth,  Minne- 
sota. North,  east,  and  west,  ten  to  twenty  miles,  are  lo- 
cated deposits  of  the  best  grades  of  sand  and  gravel  in 
quantities  to  fill  all  wants  for  generations.    North-east  of  the 


city  is  found  the  Tyndall  lime-stone,  of  which  our  new  Law  ' 
Courts  and  Parliament  Buildings  are  being  built.  Several 
large  quarries  and  complete  factories  have  been  erected  and 
operated.  The  products  of  these  factories  are  shipped  to 
most  of  the  cities  of  the  West.  The  lime-stone  that  is  found 
not  fit  for  cut  stone  or  rubble  work,  is  buried  and  produces 
a  very  superior  grey  lime. 

A  large  factory  has  been  erected  at  Carman  for  the 
manufacture  of  sewer  pipe,  drain  tile  and  hollow  ware.  Sev- 
eral cars  of  the  sewer  pipe  have  been  shipped  to  the  city, 
and  with  little  improvement  will  be  equal  to  the  imported 
pipe.  With  the  completion  of  the  locks  at  St.  Andrews' 
Rapids,  a  large  territory,  with  valuable  material  and  cheap 
water  transportation,  has  been  opened  up.  At  present, 
crushed  granite,  sand,  lime-stone,  cord  wood,  and  lumber 
are  brought  up  to  this  market.  Two  large  factories  manu- 
facture hard  wall  plaster  and  plaster  of  paris  from  gypsum 
mined  on  or  near  the  shore  of  Lake  Manitoba.  In  addition 
to  supplying  the  Winnipeg  market,  their  factories  ship  to 
all  the  territory  east  of  the   Rocky  Mountains. 

High-grade  rough  texture  red  faced  brick  are  now  be- 
ing manufactured  at  Sidney,  Man.  These  brick  are  filling 
a  long-felt  want,  as  this  class  of  brick  heretofore  was  all 
imported   from   the   United   States. 

Added  to  the  above,  we  have  our  forests  to  the  north 
and  east,  where  most  of  the  tics,  piles,  telegraph  poles,  fence 
posts,  lumber  and  feul  used  are  produced  with  very  little 
expense  for  freight. 

Our  water  power,  second  to  none  on  the  Continent,  en- 
ables us  to  manufacture  with  the  lowest  rate  for  power. 

With  all  kinds  of  building  material  close  to  Winnipeg, 
and  with  factories  second  to  none  now  built  and  being  built, 
it  behoves  everybody  that  material  manufactured  in  Win- 
nipeg, Manitoba,  or  Canada,  is  specified  and  used,  giving 
preference  in  the  order  named.  If  this  is  done  the  dollars 
will  be  left  to  circulate  at  home. 

*        *        * 

Imperial  Trade  for  Canada  Dependent  Upon  Special 

Facilities  for  Production 


(Lieut. -Col,     W.     P. 


.Anderson,     C.M.Ci.,    Chief    Engineer 
Marine  and    Fisheries,   Ottawa.) 


Department    of 


The  policy  of  my  Department  is  to  employ  native  ma- 
terials, and  do  work  in  the  country  as  far  as  possible.  This 
is  a  sound  policy — not  only  because  it  develops  Canadian 
trade,  but  because  it  keeps  the  money  in  Canada.  A  ship 
built  outside  the  country  may  be  built  more  cheaply  than  at 
home,  but  the  price  of  her  is  lost  to  the  country  in  the  one 
case,  whereas  in  the  other  it  becomes  part  of  Canada's  liquid 
assets.  I  am  no  believer  in  forcing  manufacturers  or  trade 
into  unnatural  channels.  Any  attempt  to  do  so  is  predes- 
tined to  failure.  We  can  only  hope  for  success  in  developing 
Imperial  trade  in  Canadian  manufactures  where  we  have 
good  facilities  in  the  way  of  production— cheap  raw  material, 
cheap  power,  cheap  labor,  or  a  special  market. 
*  *  * 
The    Manufacturer  and  "Patriotism" 

(John   S.    Archibald,    of    Saxe    &    .Archibald,    .Architects,    Montreal.    Que.) 

There  are  possibilities   of  "developing  trade   within   the 
Empire,"    but    this    development    must    proceed    along    lines 
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purely  of  iiurit,  and  not  under  tlie  Kuise  of  "patriotism." 
This  word  "patriotism"  is  l)cinK  misused  to-day  to  cover  all 
the  shortcominRS  of  the  manufacturing  world  in  Canadar 
We  are  beiiiR  deluged  with  advertising  matter  calling  upon 
us  to  use  and  specify  Canadian-made  goods  in  the  name 
of  "patriotism."  It  appears  to  nic  that  "patriotism"  is  to  be 
found  entirely  on  the  side  of  the  consumer.  The  manufac- 
turer spends  his  time  in  waving  the  flag  with  one  hand  and 
boosting  prices  with  the  other,  and  you  will  usually  find  that 
when  "patriotism"  interferes  with  profits,  he  throws  the 
former  overboard  and  hides  himself  l)ehind  the  screen  of  "the 
necessity   of   fostering   home   industries." 

The  Contract  Record  writes  concerning  the  "develop- 
ment of  the  great  Empire  to  which  we  belong."  How  many 
manufacturers  in  Canada  will  agree  to  an  increase  of  the 
l)rcference  to  the  Mother  Country,  or  indeed  to  the  whole 
iMupire?  True,  they  are  quite  willing  that  the  preference 
shall  be  increased  on  the  other  fellow's  goods,  but  on  their 
own — oh  no!  they  are  ready  to  sacrifice  their  friend;  their 
"patriotism"  begins  and  ends  there. 

Let  the  manufacturer  turn  out  goods  of  such  a  quality 
that  they  will  command  a  market  irrespective  of  flag. 

As  a  result  of  the  high  protective  policy  under  which  this 
country  is  suffering,  a  large  percentage  of  the  manufacturers 
of  Canada  are  forcing  upon  the  public  articles  which  are 
inferior  to  those  which  can  be  obtained  elsewhere,  but  at  a 
slight  reduction  in  price,  so  as  to  hold  the  market. 

Take  the  pressed  brick  industry.  Why  should  we  pro- 
tect this  special  line?  The  raw  material  is  at  our  door,  and 
labor  is  cheaper  than   in   the   United   States. 

The  Canadian  manufacturer  of  boots  and  shoes,  pro- 
tected by  a  high  tariff,  calls  upon  Canadians  to  be  true  pat- 
riots, and  wear  only.  Canadian-made  shoes:  yet  he  finds  it 
more  profitable  to  buy  his  lasts  in  the  United  States. 

If  the  manufacturer  honestly  desires  "to  foster  trade 
within  the  Empire"  in  order  to  aid  in  "the  development  of 
the  Great   Empire  to  wbicli  we  belong,"  let  him — 

1. — Endeavor  to  reduce  the  initial  cost  of  pro- 
duction. 

2. — Manufacture  an  article,  not  "equal  to,"  but 
better  than  those  of  his  competitors. 

3. — Capitalize  his  business  on  the  actual  cash  in- 
vested and  prohibit  stock  watering. 

4. — Agitate  for  free  trade  within  the  Empire, 
with  protection  against  outsiders. 

Then  may  the  Canadian  manufacturer  honestly  wave  the 
old  flag  and  take  his  full  share  ot  the  credit  for  that  patriotic 
spirit  which  is  carrying  us  to  victory  on  the  firing  line  today, 
but  Which  is  entirely  absent  in  the  common  intercourse  of 
commercial    relationship. 

*        *        * 

How  to  Create  a  Permanent  Demand  for 
"Made-in-Canada"  Goods 

iK.     W.     .\shcroft,    .\llvcrti^illK     Maiiagfi.    I'aiiailiaii    Consoliilatfd    Rubber 
I'omiiany.    Limited,    .Monlreal.) 

It  seems  to  me  that  the  best  way  to  create  a  permanent 
demand  for  "Madeiii-Canada"  goods,  is  for  lach  manufac- 
turer in  the  Dominion  to  turn  out  goods  of  the  right  quality, 
at  the  right  price,  and  to  let  the  public  know  that  he  is 
doing  so. 

I  have  given  a  great  deal  of  thought  to  the  idea  of  a 
•Made-iu-Canada"  trade-mark  or  "hall-mark"  to  be  applied 
only  to  first-quality  goods  produced  by  responsible  Canadian 
manufacturers,   and    1    have   devised   such   a    mark. 

While  it  would  be  ideal  to  have  the  belter-class  manu- 
facturers in  the  country  get  together  and  familiarize  the  pub- 
lic with  this  mark,  I  doubt  very  much  the  practicability  of 
such  a  scheme,  and   I   have  about  come  to  the  conclusion 


that  the  best  plan  to  |)ursuc  i->  for  <  .,.  h  manufacturer  to 
boost  the  "Made-in-Canada"  idea  mdividually  and  back  it 
up  by  producing  goods  which,  in  quality  and  price,  either 
compare   favorably  with,  or  excel,   imported   mcrchandite. 

I  have  discussed  this  matter  with  a  number  of  the  lead- 
ing manufacturers  of  the  country.  Most  of  tbem  are  in 
favor  of  a  universal  mark  as  suggested  above,  but  the  ma- 
jority are  of  opinion  that  it  would  be  a  difficult  matter  to 
carry  the  idea  into  effiect  and  regulate  and  control  the  use 
of  the  mark  properly. 

♦  ♦        ♦ 

Unique  Location  for  Manufacturers — Redcliff,  Alta. 

(J.    K.   .Sskwilh.   To»n    Knginrcr.   KnlclifT.   ,\lu. ) 

In  considering  the  opportunities  for  trade  expansion,  one 
is  confident  that  the  Dominion  will  prove  to  the  world  at 
large  that  up  to  the  present  time  her  tremendous  natural 
resources  have   scarcely  been   scratched. 

RedclifT  is  a  unique  location  for  manufacturers  of  the 
various  lines  required  throughout  the  Empire.  There  arc 
good  openings  here  for  a  tannery,  a  machine  factory,  and 
a  tool  manufacturing  plant.  Natural  gas  as  a  source  of  power 
is  available  at  the  low  cost  of  5c.  per  1,000  feet  (1100  P  T  " 
units  per  cu.  ft.).  An  abundant  supply  of  pure  water 
tained  from  the  South  Saskatchewan  River,  which  mark;. 
the  southern  boundary  of  the  townsite.  A  level  site,  about 
230  feet  above  the  river  bed,  is  an  advantage,  giving  no 
natural  difticulties  to  overcome.  Free  sites  are  given  for  all 
industries  The  low  cost  of  production  at  Redcliff  means 
a  safe  margin  of  profit  for  the  manufacturer  over  his  com- 
petitor. Redcliff  is  situated  on  the  main  line  of  the  Can- 
adian Pacific  Railway,  about  midway  between  Winnipeg  and 
Vancouver. 

♦  *       ♦ 

Structural  Steel  Plates  and  Shapes 

(XI.    Ilcaii>  ImkI,  Ont.) 

We  are  of  the  opinion  mat  Canada  should  manufacture 
her  own  plates  and  shapes.  As  everybody  knows,  little  of 
this  class  of  material  is  rolled  in  Canada.  Some  of  it  is  pur- 
chased in  Great  Britain  and  Belgium,  but  by  far  the  greater 
proportion  of  our  requirements  in  the  way  of  structural  steel 
plates  and  shapes  is  furnished  by  the  United  States. 

We  have  no  grudge  against  the  United  States — far  from 
it — but  primarily  our  interests  must  be  the  welfare  of  the 
Dominion,  and  one  would  think  Canada  big  rnnugh  now  to 
establish  these  mills  here. 

We  know  that  the  U.  S.  Steel  has  this  nniin  iii  view, 
but  surely  some  action  could  be  taken  which  would  expedite 
the  matter  of  giving  Canada  her  share  of  a  most  important 
industry. 

♦  *        * 

Solid  Drawn  Steel  Water  Mains 

~-  >'  'ow  Bennett,  Municipal  Engineer.  South  Vancouvrr.  I 
.\  feature  of  vital  importance  in  this  western  country  is 
to  have  a  good  supply  of  water  mains.  There  is  no  doubt 
that  one  of  the  best  classes  of  pipe  which  has  been  manu- 
factured in  this  generation  is  the  Mannesman  Solid  Drawn 
Steel  Pipe.  This  is  really  of  German  origin,  although  1 
understand  a  large  amount  is  being  manufactured  in  Cardiff. 
England,  under  a  German  patent.  As  all  patent  rights  with 
Germany  are  now  like  the  houses  of  the  Belgians,  "gone  to 
blazes."  it  is  up  to  the  enterprising  Canadian  to  have  this 
pipe  manufactured  here  in   British   Columbia. 

We  have  lots  of  iron,  plenty  of  coal,  and  efficient  labor. 
This  is  a  means  of  developing  trade  not  only  in  British  Col- 
umbia and  the  Dominion  of  Canada,  but  in  the  whole  Empire. 
The  question  of  manufacturing  solid  drawn  steel  water 
mains  is  one  which  should  have  the  early  and  untiring  eperg^ 
of  water  pipe  manufacturers. 
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More  Publicity 

(Uarott,  Blackader  &  Webster.  Architects,  Montreal.) 
One  point  that  occurs  to  us  is  that  the  people  in  general 
are  not  sufficiently  familiar  with  Canadian-made  products. 
Our  Koods  should  be  advertised  more  extensively  and  sys- 
tematically. Materials  of  a  special  nature,  and  of  purely 
Canadian  production,  should  be  featured  more  prominently 
—not  only  before  Canada,  but  before  the  commercial  world 

generally. 

*        *        * 

A  City  Engineer  Urges  the  Appointment  of  a 
Government  Commission 

(J.    W.     li.    Blackmail,    City     Engineer.     New    Westminster.     li.C.l 

Without  question  now  is  Canada's  golden  opportunity  to 
establish  certain  permanent  industries.  In  the  redistribution 
of  German  trade,  this  war  has  opened  up  an  opportunity 
which  Canada  should  seize.  I  would  strongly  recommend 
that  the  Government  appoint  a  commission  to  institute  im- 
mediate enquiries  as  to  what  industries  are  required,  where 
they  would  be  best  located,  and  what  would  be  the  prob- 
able demand  in  each  case.  As  capital  is  going  to  be  difficult 
to  obtain,  even  for  legitimate  industries,  the  report  of  such 
a  commission  would  grve  confidence 'to  investors  and  assist 
greatly  in  this  excellent  movement. 
,     *        *        * 

Canada's  Internal  Development  in  the  Production 
of  Raw  Materials 

(S     p.     lirown,    Managing    Engineer.    Mount    Koyal    Tunnel    &•    Tcrnnnal 
Company.    Montreal,   tjne. ) 

I  am  much  interested  in  any  development  work  in  Can- 
ada, as  everyone  must  Ijc  who  is  engaged  here  in  active  and 
creative  work. 

At  present,  under  our  protective  tariff,  every  incentive  is 
given  to  the  manufacturer.  This  is  a  great  hardship  upon 
the  consumer,  who  has  to  pay  a  price  sometimes  one-third 
greater  than  he  would  pay  in  the  United  States,  while  work- 
ing for  a  salary  no  higher  than  he  would  receive  on  the 
other  side  of  the  line.  I  think  we  all  realize  that  our  grow- 
ing industries   must  be   encouraged. 

The  important  item  for  us  to  bear  in  mind  is  the  develop- 
ment of  Canada's  natural  resources,  which  are  rich  beyond 
the  dreams  of  avarice.  The  time  will  come  when  the  pro- 
tective tariffs  will  be  reduced  greatly,  or  eliminated  entirely. 
At  that  time,  unless  the  raw  materials  can  he  secured  at 
their  most  reasonable  cost,  the  manufacturer  who  has  be- 
come accustomed  to  the  protection  which  removes  the  neces- 
sity for  keen  competition  will  find  himself  in  a  dire  situa- 
tion. With  the  present  encouragement  given  to  manufactur- 
ing— an  encouragement  which  amounts  to  an  invitation  to 
outsiders  to  estal)lish  factories  or  branches  in  Canada — too 
great  stress  cannot  be  laid  upon  the  importance  of  Canada's 
internal  development  in  the  production  of  raw  materials. 
*        *        * 

Many  Structural  Materials 

(liurke,    Horwood    &    White.   .Architects,    Toronto.) 

Among  the  most  needed  materials  in  building  construc- 
tion in  Canada  is  a  light  grey  stone  for  the  facing  or  trim- 
ming of  buildings,  which  will  be  at  once  easily  worked  and 
durable: — something  to  compete  with  the  Ohio  or  Indiana 
stone  now   so  much   used. 

The  manufacture  of  ornamental  terra-cotta.  equal  to 
the  imported  article,  would  be  an  important  addition  to  our 
native  products.  We  should  think  there  was  now  sufficient 
demand  in  the  Dominion  to  warrant  its  manufacture. 

We  are  dependent  largely  on  imported  roofing  slate,  al- 
though we  are  supposed  to  have  a  quarry  or  quarries  of  good 
material  in  Eastern  Canada. 

We  need  a  greater  development  of  facilities  for  supply- 
ing native  marble  for  the  interior  finish  of  lavatories,  etc., 
to  compete  with  Tennessee  and  Italian  marble. 


All  our  glass  is  imported.  It  is  possible  that  it  would 
not  pay  to  establish  a  plant  in  Canada.  There  is  an  enor- 
mous quantity  used,  not  only  of  sheet,  but  of  polished  plate. 

We  are  dependent  on  imported  material  for  all  the  larger 
sections  of  beams,  angles,  etc.,  required  for  structural  pur- 
poses.    There   is  a  great   demand   for   this   material. 

We  are  dependent  on  imported  material  for  our  floor 
tiles,  tiles  for  facing  walls  of  lavatories,  etc.,  for  which  the 
demand  is  large.  We  are  also  dependent  on  imported  face 
brick  of  a  shade  to  harmonize  with  grey  terra-cotta.  The 
face  bricks  now  made,  while  excellent  in  quality,  are  too 
buff  or  yellow  in  shade  for  the  purpose  required. 
*        *        * 

Rich  Deposits  of  Marble,  and  Other  Opportunities 

CT.   11.  Carswell,  .\rchitect,  with  Messrs.   Ross  &  Macdonald,  Toronto.) 

This  symposium  provided  a  welcome  opportunity  for  ar- 
chitects to  express  their  views  on  this  great  "Made-in-Can- 
ada"  campaign  which  has  been  launched  throughout  the 
Dominion.  There  is  a  very  grave  danger,  in  our  enthusiasm, 
of  carrying  this  campaign  far  beyond  the  limits  of  its  prac- 
ticaliility.  The  subject  suggests  a  much  better  title,  "Made 
in  the  Empire,"  for  we  must  remember  that  Canada  in  its 
present  stage  of  development  cannot  supply  all  her  own 
wants,  nor  will  she  be  able  to  do  so  for  many  years  to  come. 

1  have  no  doubt  that  the  present  effort  was  well  timed, 
in  fact  it  was  greatly  needed,  but  let  us  beware  of  causing 
premature  births  of,  and  unnatural  forced  growth  in  in- 
dustrial activity,  which  would  most  assuredly  be  disastrous 
in    the   long   run. 

There  is  a  furtlier  danger  in  this  campaign.  A  striking 
cxamjile  of  this  second  danger  is  the  present  hardware  situa- 
tion. As  most  people  know,  there  is  a  heavy  protective  duty 
on  imported  hardware.  .\rticle  for  article,  the  Canadian 
manufacturer  has  not  quite  reached  the  excellent  standard 
set  1)y  the  United  States  manufacturers,  but  when  we  go  to 
1  urrhase  we  find  the  prices,  "ceteris  paribus"  are  almost 
identical;  furthermore,  we  find  the  Canadian  hardware  man 
in  the  front  rank  of  this  campaign,  appealing  to  our  patriot- 
ism, turning  out  an  inferior  article,  and  pocketing  the  goV'* 
ernmcnt's  tariff.  g 

In  regard  to  specific  cases  where  trade  could  be  de- 
veloped within  the  Empire,  one  very  striking  example  is  to 
lie  found  in  the  marble  business.  Only  about  one  hundred 
miles  north  from  us  here  there  lie  square  miles  of  country 
containing  some  of  the  richest  beds  of  marble  in  existence. 
Specimens  taken  from  these  beds  show  a  magnificent  variety 
of  texture  and  color,  and  yet  we  architects  must  still  look 
to  Italy  and  the  States  for  this  material.  Here  is  an  instance 
where  Canada  should  be  supplying  not  only  herself,  but  the 
United  States  and  the   Mother  Country  as  well. 

The  same  remarks,  although  in  a  modified  form,  might 
lie  applied  to  limestone,  which  is  imported  from  the  United 
States  ill  such  quantities.  The  "deserted  villages"  up  in  the 
Credit  Valley  district  might  be  thriving  little  towns  if  the 
monied  interests  in  this  district  would  only  have  the  courage 
to  step  in  and  operate  the  great  fields  of  stone  which  lie 
there  dormant.  The  Credit  Valley  stone  is  more  durable 
and  the  color  more  varied  and  interesting  than  any  of  the 
American  limestones,  but  these  peaceful  valleys  are  still 
waiting  to  hear  the  tune  of  a  modern  rock  drill. 

In  conclusion,  let  me  cite  two  cases  where  the  Canadian 
Government  through  its  surveyors  or  geologists  could  great- 
ly benefit  us  all.  They  could  locate  a  slate  bed  to  take  the 
place  of  the  great  slate  quarries  in  Bangor,  Pa.,  and  a  suit- 
able clay  from  which  glazed  terra-cotta  could  be  manufac- 
tured. At  present  practically  the  whole  terra-cotta  industry 
is  in  the  hands  of  a  few  American  manufacturers.  The 
English  firms  have  lost  the  business  partly  through  shipping 
difliculties,  but  partly  also  through  that  lamentable  indiffer- 
ence to  Colonial  trade  which  is  to  be  found  in  so  many  Eng- 
lish firms  operating  on  this  side. 
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Iron  and  Steel  Manufactures,  and  the  Glass  Trade 

(W.    11.    Carter,    I'lcsiclccit,    Carlei    HallsAliliriKcr    (  omijany,    VVInni|><-|!.  I 

The  possibilities  for  trade  development  within  the  l-'ni- 
pire  arc  not  essentially  diflcrent  from  those  that  existed  be- 
fore the  opening  of  the  luiropean  war.  In  fact,  it  is  recog- 
nized everywhere  that  these  possibilities  have  only  been 
accentuated  by  the  new  and  changed  conditions.  To  what 
extent  these  new  conditions  must  affect  the  building  trades 
sooner  or  later  need  not  be  left  entirely  to  conjecture. 

It  should  be  rccoRnized  at  the  outset  that  in  the  buibl- 
ing  trades  three  parties,  at  least,  are  most  immediately  con- 
cerned with  this  question,  namely,  the  contractor,  the  archi- 
tect and  the  manufacturer  of  structural  materials.  The 
motives  that  will  compel  the  attention  of  these  three  parties 
to  the  general  trade  situation  may  be  self-interest  or  pat- 
riotism, or  l)oth;  yet  in  an}^  case  a  careful  analysis  of  the 
present  situation  will  bring  overwhelming  conviction  of  the 
unusual  possibilities  for  profit,  provided  the  present  prob- 
lem is  faced  with  a  reasonable  degree  of  judgment  an<l  dis- 
cretion. 

In  what  way  can  the  contractor  best  give  encourage- 
ment and  assistance  to  the  trade  situation  within  the  Em- 
pire? Surely  not  by  an  attitude  of  selfishness  and  indiffer- 
ence in  his  business  dealings  with  the  architect  and  the 
structural  manufacturer,  but  rather  by  seeking,  more  per- 
sistently than  at  any  previous  time,  to  discover  every  pos- 
sible meeting  point  for  co-operation  and  helpfulness  in  his 
relations  with  the  other  parties  to  the  contract.  This  will 
mean  careful  study  with  a  view  to  ascertaining  exact  costs 
of  raw  materials,  manufacture,  transportation  and  labor; 
but  more  especially  it  will  mean  an  aggressive  campaign 
looking  to  the  systematic  encouragement  of  the  architect 
and  the  structural  manufacturer  along  the  lines  of  home  pro- 
duction. 

Next,  the  architect:  his  is  the  task  of  si)ecifying  as  to 
the  particular  items  of  structural  material  that  are  to  enter 
into  the  finished  product.  A  year  or  so  ago  little  or  no 
question  was  raised  whether  glass  from  Austria,  electrical 
fixtures  from  Germany,  or  steam  boilers  from  the  United 
States  were  specified.  At  that  time  it  was  chiefly  a  matter 
of  salesmanship  on  the  part  of  the  foreign  manufacturers; 
and  architects  as  a  class  were  not  particularly  concerned, 
so  long  as  the  material  supplied  met  every  needed  require- 
ment of  the  building  in  question.  To-day,  however,  all  this 
is  changed,  and  no  effort  should  be  spared  to  impress  upon 
the  architect  his  opportunity  as  well  as  his  patriotic  duty  of 
specifying  "Made-in-the-Knipire"  materials  in  every  possible 
instance. 

Finally,  all  such  efforts  on  the  part  of  the  contractor 
and  the  architect  must  count  for  little  or  nothing  unless  the 
structural  manufacturer  prepare  to  meet  the  requirements 
of  the  new  situation.  The  iron  and  steel  trade  may  be  cited 
as  an  example  of  to-day's  conditions.  In  British  trade  re- 
ports it  is  shown  that  in  normal  times  three  million  British 
workmen  depeiid  upon  the  building  trades,  in  which  both 
iron  and  steel  materials  are  among  the  chief  materials  cm- 
ployed.  With  the  Continental  supplies  of  pig  iron  and  raw 
material  largely  cut  off.  British  manufacturers  must  look 
lirincipally  to  Canada  and  the  L'nited  States  for  these  materi- 
als. What  a  mistake  if  Canadian  producers  neglect  to  pre- 
pare themselves  for  meeting  the  new  demands  which  must 
presently  arise!  What  a  misfortune  should  the  score  or 
more  of  Canadian  manufacturers  of  black  and  galvanized 
iron,  structural  iron,  iron  sheets  and  iron  scrap  suddenly 
discover  this  immense  business  going  to  their  competitors, 
simply  on  account  of  their  own  failure  to  foresee  the  de- 
mand and  equip  their  plants  to  meet  it! 

A  similar  opportunity  exists  in  the  glass  industry.  Class 
imports  from  Belgiuut  into  Canada  have  amounted  to  nearly 
$.')00,00()  in   one  year,   these   figures   including   window   gluat 


and  glass  fixtures.  There  are  nine  glats  and  glastware 
manufactories  in  Canada,  and  yet  geological  experts  (tale 
that  we  have  here  no  lack  of  sand  deposits  of  the  quality  be»t 
adapted  for  high-grade  glass  manufacture.  Presently,  and 
in  the  near  future  indeed,  this  structural  product  must  be 
increased  in  demand,  and  Canadian  glass  manufacturers  will 
undoubtedly  wake  up  to  find  themselves  fairly  swamped  with 
orders.  ,\rc  they  preparing  to  meet  the  new  situation?  Are 
their  plants  and  equipment  in  readiness?  The  opportunity 
is  clear  and  unmistakeable.  but  the  time  for  preparation  it 
to-day.   not   to-morrow. 

These  are  merely  suggestions  of  the  extraordinary  trade 
possibilities  now  opening  up  within  the  spacious  limits  of 
the  Kmpire.  The  close  of  the  war,  whether  it  be  sooner  or 
later,  will  ?ee  these  possibilities  tremendously  enlarged  and 
expanded. 

As  viewed  front  the  contractor's  standpoint,  the  present 
situation   is   full   of  promise. 

♦        *        * 
By-Products  of  Coke  Manufacture 

iC.    i.    I  lark.    .\..\I.I.E.K..     KIrcliical     Knginrrr,    Toronlo. ) 

We  are  all  familiar  with  the  cry  for  "Made-in-Canada" 
goods;  indeed  many  of  us  have  purchased  inferior  goods  at 
higher  prices,  with  the  idea  of  being  patriotic.  This  policy. 
to  say  the  least,  is  a  narrow-minded  one,  not  in  keeping  with 
the  ideas' of  the  Canadian  people  as  a  whole,  but  probably 
engineered  by  a  few  manufacturers  for  their  own  benefit  at 
the  expense  of  the  consumer. 

There  have  been  statements  in  the  papers  that  Canada 
should  try  to  capture  the  world's  market.  In  order  to  ac- 
complish this,  Canadian  goods  would  have  to  be  better  in 
quality  and  lower  in  price  than  those  of  our  competitors. 
Just  as  long  as  Canadian  people  buy  inferior  articles  at 
fancy  prices  because  they  are  made  at  home,  and  thus  dis- 
courage legitimate  competition  from  the  remainder  of  the 
Empire,  so  long  will  the  quality  of  goods  manufactured  in 
Canada  improve  very  slowly.  Competition  is  absolutely 
necessary  if  we  are  to  have  healthy  trade,  and  it  is  indeed 
good  news  to  find  the  high-class  publications  behind  a 
"Made-in-the-British-Empire"    campaign. 

In  regard  to  additional  manufacturing  opportunities.  I 
would  point  out  that  in  the  West,  especially,  there  is  an 
enormous  waste  of  valuable  coal  by-products  in  the  manu- 
facture of  coke.  When  coke  is  manufactured  in  beehive 
ovens,  coal  gas.  ammonia  and  tar  arc  allowed  to  «scape  into 
the  atmosphere.  From  the  tar  a  great  number  of  valuable  by- 
products can  be  distilled.  These  by-products  include  carbolic 
acid,  pitch,  creosote,  light  oils,  and  even  aniline  dyes,  which 
heretofore  have  been  imported  almost  exclusively  from  Gtr- 
many.  Also  phenol,  used  in  the  manufacture  of  picric  acid, 
for  explosives,  is  a  by-product  of  coal  tar 

With  regard  to  the  ammonia,  this  can  be  recovered  in 
the  form  of  sulphate  of  ammonia,  which  is  extremely  neces- 
sary as  a  fertilizer  for  land  in  the  Canadian  Northwest  on 
account  of  the  high  percentage  of  nitrogen  which  it  contains. 

Surely,  therefore,  instead  of  allowing  these  valuable 
products  to  go  to  waste,  an  effort  should  be  made  at  con- 
servation. This  is  one  of  the  many  cases  where  natural  re- 
sources are  being  wasted  through  want  of  efficiency  in  their 
development.  It  is  pleasing  to  note,  however,  that  the  (Gov- 
ernment is  taking  all  possible  steps  to  remedy  such  wastes 
through  its  Commission  of  Conservation. 
•  «  » 
Structural  Steel 

\      \\      I  onnor.    ConsiillinK    Knihn««T.   TaroMO.) 

Few  people  appear  to  realize  that  with  the  great  in- 
dustrial advances  made  in  Canada  in  recent  years,  and  in 
spite  of  a  greatly  increased  demand  for  steel  for  structural 
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purposes,  there  is  as  yet  practically  none  rolled  in  Canada. 
During  the  writer's  connection  with  the  steel  industry,  Can- 
adian mills  have  developed  from  producing  nothing  to  a  very 
considerable  output  in  steel  rails,  light  angles  and  bars  for  re- 
inforced concrete,  architectural  and  many  other  uses.  Prac- 
tically all  our  structural  shapes,  however,  are  imported  from 
the  United  States,  Germany,  Belgium  and  Great  Britain. 
Apart  from  bars,  I  venture  the  opinion  that  not  one  pound 
of  Canadian  rolled  steel  is  contained  in  the  structural  frame 
of  any  of  our  skyscrapers  or  steel  bridges;  further,  that  no 
bridge  company  has  any  such  steel  in  stock.  The  new  Can- 
adian plant  of  the  United  States  Steel  Corporation  does  not, 
I   believe,   contemplate   rolling   structural   shapes. 

Realizing  how  fundamental  the  steel  industry  is  to  most 
others,  NOW  would  appear  to  be  an  auspicious  time  to  take 
a  step  forward,  with  the  expected  advance  of  "trade  within 
the  Empire"  after  the  war.  With  German  trade  fortunately 
eliminated,  with  Belgium  and  Luxemburg  unfortunately 
crippled,  and  with  a  good  protective  tariff,  there  should  be 
no  risk  in  enlarging  our  plants  so  as  to  be  able  to  supply  the 
increasing  demand  for  all  grades  of  "Made-in-Canada  Steel." 

My  attention  has  been  called  to  the  fact  that  copper  tub- 
ing can  be  imported  from  the  United  States  more  cheaply 
than  it  can  be  bought  here,  although  the  copper  all  comes 
from  Canada.  Are  our  manufacturers  asking  excessive 
profits? 

*        *        * 

An  English  Firm  Optimistic 

(T.    Cooke    &    Sons,    Limited,    Engineer.s    and    Scientific    Instrument 
Makers,   London,  Eng. ) 

For  the  last  few  years  we  have  contributed  a  large  num- 
ber of  theodolites,  levels  and  such  other  instruments  as  are 
in  regular  demand  among  Canadian  engineers,  but  since  the 
outbreak  of  the  war  our  factory  has  been  practically  closed 
to  such  manufactures.  We  are  now  devoting  our  attention 
almost  exclusively  to  the  construction  of  rangefinders,  helio- 
graphs, gun-sights,  clinometers,  and  such  other  munitions 
of  war  as  may  help  us  in  the  present  emergency.  It  is  im- 
possible to  say  when  we  shall  be  able  to  return  to  the  lines 
of  business  in  which  the  Contract  Record  &  Engineering 
Review  is  more  directly  interested,  but  when  that  time  ar- 
rives we  shall  re-enter  the  field  under  more  favorable  condi- 
tions than  those  we  experienced  a  few  years  ago,  when  our 
name  was  practically  unknown  in  the  Dominion.  We  look 
for  greatly  increased  trade  with  Canada  when  the  war  is  over. 

+        *        * 

Freer  Exchange  of  Information  Between  Canadian 
Manufacturers 

(W.    M.    Currie,    Vice-President    and    (leneral    Manager,    Burlington    Steel 
Company,    Limited,    Hamilton,    Out.)    ' 

I  feel  that  the  most  effective  method  of  developing  our 
trade,  more  particularly  in  Canada,  is  for  Canada  to  make 
every  eflfort  to  deal  with  Canadians.  Frequently  we  have 
found  that  while  we  are  capable  of  manufacturing  certain 
lines  of  material,  and  willing  to  manufacture  them,  a  great 
many  manufacturers,  on  account  of  their  old  connection, 
would  rather  deal  with  some  foreign  house.  I  would  sug- 
gest that  purchasers  of  manufacturing  material  having  an 
order  to  place  endeavor  first  to  find  out  if  there  is  not  some- 
body in  Canada  who  can  meet  their  requirements.  If  they 
succeed  in  getting  in  touch  with  some  firm  who  can  do  so, 
their  next  duty  is  to  give  that  concern  as  much  possible 
information  concerning  the  quantities  required,  the  prices 
to  be  met,  and  so  on.  Not  only  will  this  promote  trade  with- 
in the  country,  but  it  will  give  the  purchaser  a  market  close 
at  hand  from  which  he  can  always  draw.  If  there  were  a 
freer  exchange  of  information  between  manufacturers,  we 
could  develop  much  business  l)etween  ourselves — business 
which  would  redound  to  the  advantage  of  both  Canada  and 
the  Empire. 


Study  the   People,   Protect  the  Water  and 
Food  Supplies 

(E.   Drinkwater,  Town   Engineer,  St.    Lambert,   Que.) 

To  develop  the  portion  of  the  Empire  which  we  occupy 
— and  it  is  no  small  part — it  is  of  vital  importance  for  us  to 
make  the  most  of  our  opportunities.  With  this  in  mind 
the  first  essential  is  Population. 

I  am  of  the  opinion  that  we  need  two  forms  of  federal 
legislature.  The  most  vital  legislation  required  is  such  that 
will  protect  the  health  of  the  people,  particularly  in  the  more 
densely-populated  areas.  Every  individual  has  a  consider- 
able commercial  value  to  the  community  at  large,  and  I  think 
that  drastic  federal  legislation  should  be  enacted  so  as  to 
protect  the  water  and  food  supplies,  and  to  ensure  proper 
sanitary  conditions  among  all  classes  of  the  people.  In  this 
manner  a  large  number  of  lives  may  be  saved,  and  the  saving 
would  oflfset  to  some  extent  the  decrease  in  immigration 
which  will  follow  as  a  natural  result  of  the  war. 

There  should  be  federal  legislation  to  prevent  the  waste 
of  all  fertilizing  matter  now  destroyed  by  municipalities, 
transportation  companies  and  abattoirs,  or  dumped  to  the 
detriment  of  the  health  of  the  community  residing  in  the 
district.  I  would  suggest  that  the  railways  be  subsidized 
for  the  transportation  of  such  material  to  agricultural  dis- 
tricts. This  would  increase  the  productiveness  of  the  land 
without  impoverishing  it. 

The  first  class  of  legislation  would  increase  the  popu- 
lation both  in  number  and  efficiency,  without  capital  expendi- 
ture. The  second  would  increase  the  productiveness  without 
impoverishing  our  natural  resources,  as  a  result  of  which 
more  capital  would  be  available  for  the  development  of  our 
mineral    deposits    and    agricultural    products. 

Such  development  is  essential  to  the  independence  of 
that  great  empire  to  which  it  is  our  privilege  to  belong. 

*  ♦        * 

Quality  and  Price  Must  Be  Harmonized 

(C,    (iraliam    Drinkwater,    Vice-President,    The    Canarlian    Fairbanks-Mor.>e 
Company,    Limited.) 

The  average  purchaser  will  always  buy  in  the  cheapest 
market,  providing  the  articles  are  satisfactory.  There  is  no 
getting  over  this  fact:  it  is  human  nature.  Therefore,  while 
the  strong  feeling  of  loyalty  which  prevails  just  now  is  valu- 
able because  it  awakens  in  British  people  the  world  over  a 
keen  desire  to  trade  among  themselves,  this  trade  must  be 
built  up  with  two  things  always  in  mind — quality  and  price. 

This  harmonizing  of  quality  and  price  is  no  easy  mat- 
ter in  a  country  where  the  demand  is  necessarily  limited. 
However,  there  are  possibilities  of  export  trade  now  receiv- 
ing serious  consideration.  These  possibilities,  if  realized,  will 
help  to  produce  that  volume  of  trade  in  any  one  article  which 
is  so  vitally  necessary  to  cheap  production. 

Ten  years  ago  the  particular  business  in  which  I  am  in- 
terested imported  about  90  per  cent,  of  its  goods;  today  about 
80  per  cent,  is  made  either  in  our  own  Canadian  factories  or  in 
other  Canadian  factories.  That  this  remarkable  change  in  the 
character  of  a  business  is  not  due  entirely  to  sentiment  must 
be  very  apparent.  Only  a  sound  constructive  policy  will  build 
up  a  trade  which   is  to  live. 

Let  this  splendid  spirit  of  Empire  stir  us  to, action,  and 
let  us  build  with  the  idea  that  one  day  we  will  compete 
against  the  world! 

*  *        ♦ 
Revision  of  Tariffs 

(Geo.  E.   Drummond,  of  Drummond,  McCall  &  Company,   Limited, 
Montreal.) 

Unquestionably  a  legitimate  and  most  considerable  trade 
expansion  can  be  secured  in  many  lines  of  business  within 
the  borders  of  the  Dominion,  and  throughout  the  Empire, 
but    it    cannot    readily    and    safely    be    accomplished    without 
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first   secuririR  a   sane  and   scientific  adjustment  of   Customs 
tariffs  to  meet  effectively  the  competition  of  foreign  countries. 

Primarily,  we  must  devote  our  attention  to  securing  a 
tariff  for  self-preservation,  and  the  full  and  proper  develop- 
ment of  our  trade  within  the  home  market,  and,  secondly,  to 
conserve   and    extend   our   inter- Imperial    trade. 

Our  own  Customs  tariff  is  still  "a  thinx  of  shreds  and 
patches,"  and  badly  requires  revision.  Then  the  Mother 
t.and  must  bring  her  trade  policy  into  line  with  that  of  the 
.self-governing  dominions,  if  we  are  to  arrive  at  a  workable 
arrangement   for  the  up-building  of  inter-Imperial   trade. 

For  years  I,  like  many  others,  have  worked,  in  season 
and  out  of  season,  to  further  the  policy  of  preferential  trade 
within  the  British  Empire,  the  prime  object  being  to  reach 
as  speedily  as  possible  the  time  when,  by  the  efficient  utiliza- 
tion of  our  varied  and  vast  resources,  in  all  parts  of  the 
Kmpire,  the  British  family  can  be  made  independent  of  for- 
eign nations  in  respect  to  the  material  demands  of  life  and 
civilization.  To  any  thinking  man  the  present  European 
war,  with  all  its  paralyzing  effects,  provides  ample  justifica- 
tion for  the  propaganda  of  preferential  trade,  to  which  the 
late  lamented  Right  Hon.  Joseph  Chamberlain  gave  so  much 
of  his  strength  and  splendid  ability  in  the  declining  years 
of  his  illustrious  life.  The  work  of  this  great  Imperial 
statesman  will  live,  and  in  the  end  it  will  triumph.  To 
secure  practical  results  we  must,  in  many  lines  of  manu- 
facture, face  tariff  revisions  in  Canada  and  elsewhere  in  the 
Empire,  and  the  motherland  must,  as  I  have  already  stated, 
adjust  her  trade  policy  to  meet  the  situation.  Products 
which  in  the  past  the  United  Kingdom  has  imported  from 
(iermany  and  other  foreign  countries  can,  under  a  sane  and 
statesmanlike  policy,  be  supplied  by  the  overseas  domin- 
ions and  colonics,  and  vice-versa.  Much  that  we  in  Can- 
ada, for  instance,  buy  from  foreign  manufacturers  can  be 
"switched"  over  to  our  own  kith  and  kin  within  the  bounds 
of   Empire. 

In  my  own  business,  that  of  iron  and  steel,  there  arc 
great  possibilities  for  extension  into  new  lines  of  the  more 
highly  finished  goods,  which  until  now  have  been  imported 
l)rini.ipally  from  the  United  States  and  Germany.  Such  a 
change  would  serve  to  keep  our  gold  circulating  within  the 
borders  of  the  Dominion,  instead  of  being  sent  out  to  en- 
rich our  friendly  or  unfriendly  trade  rivals.  To  accomplish 
this,  however,  our  Government  must  undo  past  serious  mis- 
takes of  shortsighted  "statesmanship"  and  establish  a  tariff 
for  self-preservation,  one  suitable  to  the  limes  and  that  will 
serve  to  encourage  the  legitimate  development  of  our  ma- 
terial resources.  This  is  the  only  possible  p(dicy  for  us  if 
we  are  to  lessen  our  imports  and  establish  something  like  an 
c  (luilibrium  in  our  international  trade  balances. 
*        ♦        ♦ 

More  Detailed  Information  from  the 
British  Manufacturer 

(lly    R.    P.    Ilurliam,    \'icr- Pi-csttlctit.    Jotm    .^,    .Mctcalf    Company.    I.imitcif, 
Montreal,   Un^'- > 

The  suggestion  that  occurs  to  us  as  one  most  likely  to 
increase  the  use  of  British  goods  within  the  Empire,  is  that 
the  British  manufacturer  should  issue  catalogues  giving  more 
complete  information.  .As  a  case  in  point,  we  have  in  mind 
the  catalogues  of  manufacturers,  of  grain  elevating,  convey- 
ing and  power  transmission  machinery.  On  this  side  of  the 
water,  catalogues  give,  very  freely,  dimensions  and  full  in- 
formation regarding  the  various  items  of  manufacture:  in 
Great  Britain  such  catalogues  generally  give  pictures  and 
brief  descriptions,  but  no  dimensions.  Naturally  it  is  more 
satisfactory  to  an  engineer  in  our  line  to  make  use  of  .\ 
catalogue  which  gives  him  the  information  necessary  in  de- 
signing his  building,  rather  than  a  catalogue  which  is  in- 
delinite.  The  British  manufacturer  seems  to  fear  that  the 
information  he  gives  will  be  used  and  that  he  will  not  profit. 


This  is  bound  to  occur  in  many  cases,  but  in  the  long  run 
the  complete  catalogue  will  bring  the  business,  and  certainly 
British  manufacturers  desiring  to  do  business  in  Canada 
should  describe  in  detail  what  they  have  to  sell  if  they  are 
to  compete  with  Canadian  goods  already  familiar  to  the 
designer. 

♦        ♦        ♦ 

Methods  of  Reproducing  Drawings 

<V.  J.  Elmonl,  C'on»ulting  Kngincrr.  Montrral.  | 
The  method  of  reproducing  tracings  in  Canada — at  least 
in  that  part  of  the  country  with  which  I  am  acquainted — is 
so  inferior  to  that  employed  in  Great  Britain  that  there 
would  seem  to  be  a  possibility  of  rendering  great  service 
to  Canadian  engineers  and  architects,  besides  establishing  a 
profitable  business,  by  our  adopting  the  various  methods  of 
printing  employed  in   England. 

Usually  our  blue  prints  are  by  no  means  good,  and  the 
same  is  true,  only  in  a  greater  degree,  in  the  case  of  black 
prints.  The  process  employed  seems  to  be  somewhat  ante- 
diluvian. 

Better  classes  of  black  prints — prints  which  it  is  almost 
impossible  to  distinguish  from  the  original  drawing — can  be 
obtained  in  Europe  for  the  same  price  as  blue  prints  when 
three  or  four  copies  are  taken,  and  even  more  cheaply  when 
more  copies  are  required.  These  are  done  on  paper,  linen. 
or  tracing  linen.  Black  prints,  with  various  systems  of  pipe 
lines  printed   in  different   colors,  may  be  obtained. 

A  study  of  these  improved  methods,  as  practised  in  the 
Old  Country,  would  doubtless  bring  about  marked  improve- 
ment, and  the  change  would  be  appreciated  by  members  of 
both  the  engineering  and  the  architectural  professions. 

♦        •        ♦ 

A  Market  for  Fine  Tools 

1     W      Etsm,  Ciljr   Engineer,    nelletrille.  Om.) 
There  is  a  very  large  market  for  fine  tools  in  Canada- 
small  files,  dental  tools,  watchmakers'  tools,  and  small  tools 
for  carpenters,  joiners,  cabinet-makers,  etc..  a  large  proi>or- 
tion    of    which    arc    at    present    imported    from    Switzcrlaml 
Germany  and  Belgium. 

There  is  every  opportunity  in  t.  anada  for  the  manufac- 
ture of  such  tools,  and   many  other  articles. 

We  have  cheap  power,  reasonably  cheap  labor,  cheap 
factory  sites,  low  taxation,  and  fine  sibouls  fi.r  ilw  laborer*' 
children. 

Manufacturers  make  a  mistake  in  locating  in  the  large 
cities.  There  are  a  great  many  small  towns  and  cities  in 
Canada  where  the  laborer  can  get  good  comfortable  homes 
at  reasonable  rents,  where  there  is  an  abundant  amount  of 
fresh  air.  where  the  best  of  schools  are  within  easy  reach. 
and  where  one  can  build  his  home  on  the  instalment 
plan,  and  live  much  more  cheaply.  From  the  manufacturer's 
standpoint,  power  can  be  obtained  at  a  lower  rate  than  in 
many  of  the  large  cities,  and  the  best  of  shipping  facilities 
are  afforded  both  by  rail  and  water. 

The  present  war  has  pointed  the  way  for  this  new  de- 
velopment, and  we  should  take  advantage  of  it  now.  Do  not 
wait  until  someone  else  leads  the  way  and  gets  all  the  bnsi- 
ness.     Let  us  take  up  this  matter  seriously. 


An  Opportunity  for  British  Instrument  Manufacturers 

( KiiMrr    Inslnimcnl    (ompanir.    l.«ch»rotth.    En«.  I 

Evidence  of  the  possibilities  of  "developing  trade"  is 
lound  in  the  fact  that  we  are  able  to  report  increased  busi- 
ness in  all  departments  in  I9H.  The  volume  of  business 
has  been  noticeably  greater  since  the  outbreak  of  the  war.— 
this  being  attributable  to  the  following  causes:   (1)  that  ad- 


It2 


THE    CONTRACT    RFXORD 


February    IT,   19ir> 


ditional  supplies  are  required  by  Government  dcpartmenls; 
(2)  that  more  instruments  are  employed  by  contractors  for 
the  Government;  (3)  that  a  greater  demand  has  arisen  owinK 
to  the  cutting  off  of  German  manufactures  in  this  line.  Just 
before  the  war  we  moved  into  new  and  larger  premises,  and 
so  we  have  been  able  to  take  effective  advantage  of  this 
business  expansion.  Several  of  our  men  have  joined  various 
branches  of  His  Majesty's  forces,  but  we  are  carrying  on 
business  with  good  men  who  are  not  eligible  for  service. 
In  general,  we  feel  that  British  instrument  manufacturers 
have  an  opportunity  to  strengthen  their  position  in  the  home 
and  export  markets.  This  must  be  done  in  such  a  way  as 
to  enable  us  to  retain  the  advantage  in  later  years  when  the 
German  manufacturer  again  becomes  a  factor. 
*        ♦        ♦ 

Canada  Equal  to  the  Opportunity 

(Walter   .1.    Francis,    lonsiilling    Engineer.    Montreal.)  . 

Canada,  as  a  child  of  the  family,  has  grown  and  lived 
happily,  free  from  outside  cares.  Even  the  military  work, 
the  only  element  in  which  warfare  is  directly  reflected,  was 
not  taken  seriously.  All  this  bears  a  striking  analogy  to  the 
happy  days  of  childhood.  Now  the  opportunity  for  taking 
a  place  of  responsibility  and  assistance  in  the  great  British 
family  has  arrived,  and  the  child  is  asserting  his  manhood. 
It  might  be  said  that  one  of  the  most  prominent  evidences 
of  strength  is  the  number  of  valiant  Canadians  who  have 
joined  the  colours.  All  respect  and  good  wishes  for  those 
who  have  gone  or  will  go.  But  many  must  stay  behind,  and 
by  these  great  assistance  is  being  and  will  be  rendered.  While 
our  old  lines  of  trade  have  been  broken,  much  new  work  has 
coine.  1  am  informed  that  war  contracts  to  the  extent  of 
two  hundred  million  dollars  have  come  to  Canada  since  hos- 
tilities began.  The  manner  in  which  one  hundred  and  fifty 
of  our  manufacturing  shops  have  taken  up  the  inanufacture 
of  shells  in  the  past  few  months  is  little  short  of  marvellous. 
The  ingenuity  displayed  in  adapting  railway  shops,  bridge 
shops  and  machine  shops  to  shell-inaking,  shows  more  clear- 
ly than  almost  anything  else  could  have  done,  the  ability  of 
Canadian  engineers  to  rise  to  opportunities.  I  am  not  at 
liberty  to  discuss  some  of  the  details,  and  I  shall  only  say 
that  manufacturing  operations  are  now  being  performed  in 
Canada  which  are  not  being  done  anywhere  else  in  America. 
And  1  am  informed  that  more  opportunities  are  coming.  Can- 
adian materials  and  Canadian  brains  are  measuring  up  to  the 
mark.  We  are  only  commencing  to  realize  the  extent  of  our 
resources  in  men,  in  minerals,  in  forests  and  in  water  powers, 
and  it  is  too  early  to  even  suggest  the  lines  of  Canadian  de- 
velopment during  the  next  two  years.  As  an  agricultural 
country  Canada's  reputation  will  increase,  and  as  a  manufac- 
turing country  her  name  will  be  made. 
*        *        * 

Paving  Blocks 

(G.    A.    Ciernian,    Managing    l^irector.    Sun    Hrick    ('onipany,    i^iniited,      • 
Toronto.) 

The  possibilities  of  developing  trade  within  the  Empire, 
particularly  in  regard  to  clay  products,  are  tremendous.  In 
the  farming  community  there  is  a  large  field  which  is  prac- 
tically untouched,  but  the  field  that  appeals  to  me  most 
strongly  is  the  manufacture  of  paving  block.  I  am  sure  that 
Canada  can  turn  out  as  good  a  paving  block  as  any  that  is 
now  being  imported. 

If  everybody  would  endeavor  to  buy  goods  made  in  Can- 
ada, it  certainly  would  assist  the  Empire  movement. 


Wood  Block  Flooring  of  Douglas  Fir  from 
British  Columbia 

(W.   C.    F,   Gillani,   M.S.A.,    Lie.   R.I.n.A.,  of   Bryan   &   Gillani, 
Arcliitects,  Vancouver.) 

The   universal    cry,   "Support    Home    Industries,"    is    but 
the   "inner   wheel"   to    the    larger   ideal   of   developing   trade 


within  the  Empire,  but  the  architect  in  British  Columbia  (and 
doubtless  elsewhere  in  the  Dominion)  attempts  to  confine 
his  specification  to  local  products.  He  is  continually  faced 
(in  a  great  many  cases)  with  the  difficulty  of  obtaining  the 
best  in  material  or  manufacture  out  of  the  world-wide  field 
for  selection. 

In  the  writer's  opinion,  the  "war  cry"  should  be  "Wake 
Up  Manufacturers  of  Canada!"  This  applies  particularly  to 
the  manufacturers  of  British  Columbia.  If  the  goods  are 
produced  that  are  demanded,  the  architects  will  specify  them. 

The  question  naturally  arises  as  to  what  product  Can- 
ada, as  a  whole,  can  produce  that  she  is  not  producing  now. 

Take  British  Columbia  as  a  lumber-producing  province. 
Does  it  supply  the  wood-block  flooring  that  is  used  so  large- 
ly in  the  Old  Country?  If  not,  why  not?  Cannot  British 
Columbia  supply  as  good  a  wood  block  as  Sweden,  Norway 
or  Russia?  The  writer  has  found  from  actual  experience  that 
it  can.  Douglas  fir  blocks  are  admirably  adapted  for  the 
floors  of  public  buildings,  schools,  etc.,  where  a  floor  of  good 
appearance,  non-resonant,  sanitary,  and  quiet  to  walk  upon 
is  so  desirable.  The  new  Normal  School  Building,  at  Vic- 
toria, for  the  Provincial  Government  of  British  Columbia,  is 
an  example.  Here  wood-block  flporing  of  Douglas  fir,  grown 
and  manufactured   in   British   Columbia,   is  used  throughout. 

"Wake  up  you  manufacturers  of  Canada,  lest  others  reap 
while  you  sleep!" 

*        *        * 

The  Right  Goods  and  the  Right  Selling  Campaign 
Required 

(Peter   Gillespie,  .Associate  Professor  of  .\ppiied   Mechanics  in   the 
University  of  Toronto.) 

Trade,  nowadays,  pays  little  attention  to  the  flag.-  "The 
man  with  the  right  goods,  at  the  right  place,  and  with  the 
right  selling  campaign  gets  the  orders." 

Of  Canada's  aggregate  trade  for  the  last  fiscal  year,  .55 
per  cent,  was  with  the  United  States.  ,35  per  cent,  with  the 
British  Empire  and  31  per  cent,  with  the  United  Kingdom. 
This,  moreover,  in  the  face  of  preferential  tariffs.  If,  in  the 
past,  we  have  bought  German  clocks,  or  United  States  cot- 
tons, or  French  perfumery,  or  Belgian  glassware,  when  sim- 
ilar lines  were  available  within  the  Empire,  it  was  not  because 
we  are  disloyal  to  that  Empire,  but  because  the  quality  and 
the  price  and  the  manufacturer's  desire  to  adapt  himself  to 
the  customers'  tastes  have  made  the  foreign  purchases  some- 
what more  attractive.  In  ordinary  times  there  is  little  sen- 
timent in  trade. 

"Our  goods  are  made  in  these  colors  and  these  lengths, 
and  those  who  are  not  pleased  can  go  elsewhere."  This,  ac- 
cording to  W.  Harbutt  Dawson,  in  "The  Evolution  of  Mod- 
ern Germany,"  was  the  reply  given  by  a  leading  firm  in  a 
great  English  textile  industry  to  a  prospective  purchaser  who 
desired  some  modifications  from  prevailing  styles.  In  due 
time  the  purchasers  went  elsewhere  and  now  the  problem 
facing  this  firm  and  others  in  like  predicament  is  how  to 
get   those  rebellious  buyers   back. 

If  a  change  of  policy  with  regard  to  Canada's  trade  is 
to  be  brought  about,  it  must  come  chiefly  through  the  activi- 
ties of  the  producer.  His  plant  and  his  methods  must  be 
modern,  he  must  attain  excellence  in  his  product,  and  he 
must  advertise  his  wares.  But  if  tradition  and  geography 
and  environment  are  all  arrayed  against  him.  as  they  will 
be  undoubtedly  in  certain  lines,  will  he  not  be  well  advised 
if  he  leave  to  those  countries  more  favorably  situated  than 
he,  the  task  of  supplying  the  world's  demand  in  those  lines? 
Notwithstanding  this,  there  is  in  Canada  an  attractive  field 
open  to  Canadian  industry  for  the  manufacturer  with  enter- 
prise, having  "the  right  goods  and  the  riglit  selling  campaign." 
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A  Leicester  (Eng.)  Firm  Reports  Over-Seas  Trade 
Increasing  by  Leaps  and  Bounds 

(Messrs.     CloiHlwin,     liaraljy    &    t'omi.any,     Knginccrs    and     IronFoundcra, 
Leicester,    EngJ 

It  may  be  of  interest  to  state  that  our  over-seas  trade 
has  increased,  and  is  still  increasing,  hy  leaps  and  l)ounds. 
Hitherto  we  have  not  managed  to  secure  as  much  Canadian 
business  as  we  should  have  liked,  hut  we  arc  optimistic  in 
view  of  the  fact  that  the  other  colonies  are  providing  a  good 
market  for  our  machines.  We  look  for  improvement  in  your 
country  and  we  hope  that  eventually  we  shall  secure  a  large 
share  of  (Canadian  business. 

*        *        * 
A  Permanent  Industrial  Commission 

(.\.    K.    (liimmcr,   Citv    EiiRineer,   Medicine    Hat,   Alta.) 

The  general  industrial  welfare  of  Canada  has  been  lost 
sight  of  in  our  personal  endeavors  for  individual  locations. 
At  the  present  time  it  must  be  realized  that  the  manufactures 
which  start  with  nature's  products  and  produce  by  combina- 
tions the  completed  articles  essential  to  a  nation  are  those 
which  should  be  fostered  and  developed.  At  the  same  time, 
these  industrials  must  be  protected  so  that  the  investor  will 
obtain  dividends  in  times  of  peace  in  competition  with  other 
countries,  though  such  protection  must  not  be  such  as  will 
unreasonably  aflfect  the  consumer. 

Each  locality  should  at  this  time  study  its  own  natural 
resources  and  their  possibility  of  development — or  rather  the 
stage  of  manufacture  to  which  it  can  successfully  compete 
with  other  centres.  This  in  Western  cities  is  often  regulated 
l)y    transportation   problems. 

1  lielieve  that  a  competent  industrial  commission  could 
do  a  great  deal  of  splendid  work.  Individuals  in  any  locality 
are  often  carried  away  with  the  ideas  of  a  promoter,  and 
Tiuich  capital  has  been  wasted  all  over  Canada  in'  the  pro- 
motion of  schemes  which,  through  no  other  reason  than 
the  fact  that  there  was  not  sufficient  market  available,  have 
proved   failures. 

.V  large  industrial  movement  originated  in  Medicine 
Hat  some  four  years  ago,  and  great  progress  was  made  in 
establishing  industries  many  of  which  are  on  a  sound  finan- 
cial basis,  even  today.  There  were  others,  however,  which 
(although  the  raw  product  and  cheap  power  were  available} 
have  been  unable  to  make  a  financial  success  of  their  pro- 
position owing  to  the  fact  that  there  was  not  the  market 
available  for  the  sale  of  their  product  in  the  territory. 

It  would  seem,  therefore,  that  if  Canada  had  a  permanent 
industrial  commission  to  whom  investors  could  refer  for 
advice  in  investing  their  money,  more  confidence  would  be 
instilled  into  the  public  and  a  large  development  of  the 
natural  resources  of  Canada  would  result.  This  commis- 
sion would  further  study  local  conditions,  their  resources 
and  market,  and  point  out  to  the  community  the  possibility 
if  the  development  of  suitable  projects.  Further,  from  their 
tudies  they  would  be  able  to  advise  the  Government  inde- 
pendently in  respect  to  the  protection  that  manufacturers 
should  have  from  foreign  competitors. 


Cultivate  the  Land  and  Develop  the  Water  Powers 

(Mrmy    tlol^.-itc,    r<MisMl(itiK    Kiiniilcri.    .Monlii-al.  > 

In  my  opinion  the  starting  point  should  be  to  strengthen 
nur  own   position   first. 

The  large  preponderance  of  urban  population  over  the 
population  engaged  in  agriculture  is  not  a  healthy  condi- 
tion. Canada  is,  and  always  must  be,  an  agricultural  coun- 
try.     This   fact,  to  a  large  extent,  has  been  lost   sight  of. 

It  will  be  a  serious  matter  if  the  next  census  does  not 
show  the  present  conditions  reversed.  The  Governments 
and  the  Universities  should  assist  in  bringing  about  this 
natural   condition,   the  one  by   facilitating  the   taking  up  of 


land  and  cultivating  it,  and  the  other  by  encouraging  young 
men  to  take  up  agriculture  in  a  scientific  way. 

As  to  further  development,  I  would  call  attention  to  the 
immense  possibilities  in  Canada  for  extending  electro-chem- 
ical industries,  owing  to  the  very  large  amount  of  available 
water  power  capable  of  economical  development — especially 
in  Eastern  Canada.  Many  details  might  be  touched  upon,  but 
these  two  items  impress  me  as  being  very  important. 
«       «       « 

"Made  in  Canada"  First,  "Made  in  the  British 
Empire"  Next 

(Hy    A.    Hutchison,    Chief    EnKiireer,    .Motrs.    Drummond.    .Mc(  »U    & 
Company,   Limited,   Monireal.) 

The  development  of  Imperial  trade,  in  times  like  the 
present,  should  be  an  aim  dear  to  the  hearts  of  all  Canadians, 
as  it  can  be  productive  of  nothing  but  good,  while  at  the 
same  time  it  will  strengthen  the  tie  that  binds  us  all  to- 
gether into  one  great  Empire. 

The  trade  returns  between  Canada  and  Great  Britain, 
while  they  have  been  improving  during  the  last  few  years, 
are  not  at  all  what  they  should  be.  The  fault,  such  as  it  is, 
lies  on  both  sides,  but  recent  attempts  to  improve  the  posi- 
tion of  the  British  manufacturer  in  Canada  have  been  in  the 
right  direction.  The  great  difficulty  has  been  to  overcome 
the  conservatism  of  Old  Country  practice  and  bring  it  in 
line  with  the  ideas  of  the  Canadian  buyer.  Unfortunately, 
our  ideas  are  based  very  closely  on  those  of  our  friends  to 
the  south;  however,  the  British  manufacturer  is  nothing  if 
not  enterprising,  so  that  if  he  is  willing  and  able  to  re-arrange 
his  methods  to  meet  our  ideas  it  rests  with  us  to*  co-operate 
with  him  to  the  best  of  our  ability. 

There  is  no  doubt  that  the  proximity  of  the  United 
States  has  a  great  influence  on  this  market.  The  ease  of 
transportation  is  very  much  in  their  favor,  with  the  result 
that  deliveries  of  goods  are  obtained  more  readily  than  from 
Great  Britain.  This  is  one  of  the  main  points  at  issue.  The 
Old  Country  manufacturer  caniiot  understand  why  his  Am- 
erican competitor  can  turn  out  work  so  quickly.  The  prin- 
cipal reason  seems  to  be  that  the  American  specializes  more 
than  the  Britisher,  so  that  his  shops  are  laid  out  for  more 
rapid  despatch  of  work.  The  difference,  however,  is  not 
very  great,  and  it  is  one  which  can  easily  be  overcome  if 
the  Canadian  buyer  will  anticipate  his  requirements  a  week 
or  two.  Against  the  British  manufacturer  there  is  always 
the  ocean  transportation,  which  entails  innumerable  handlings 
and  liabilities  to  damage.  Every  effort  is  being  made  to 
guard  against  damage,  and  the  results  are  becoming  more 
gratifying  every  year. 

Old  Country  manufacturers  are  now  beginning  to  ap- 
preciate the  value  of  this  market,  and  great  thanks  are  due 
to  the  indefatigable  efforts  of  our  Trade  Commissioner,  who 
is  thoroughly  alive  to  the  situation  and  whose  work  is  meet- 
ing with  the  success  it  deserves. 

The  successful  launching  of  British  goods  into  Canada 
requires,  above  all  else,  the  services  of  competent  men  to 
direct  prospective  buyers.  There  are  innumerable  articles 
which  could  be  put  on  the  Canadian  market  to  advantage 
and  the  opportunity  is  always  at  hand  for  the  enterprising 
individual  to  achieve  success.  Unfortunately,  a  great  deal 
of  trouble  has  been  caused  by  an  unwise  choice  of  agent* 
on  the  part  of  the  British  manufacturer,  with  the  result  that 
the  Canadian  market  has  lost  its  charm  in  cases.  The  repre- 
sentative in  Canada  should  have  at  his  fingers'  ends  all  th< 
details  of  the  goods  he  is  selling,  so  as  to  be  in  a  position 
to  answer  any  query  put  to  him  by  a  prospective  buyer.  There 
is  nothing  which  annoys  a  buyer  more  than  the  inability  of 
a  salesman  to  furnish  essential  information,  and  very  often 
the  man  on  the  spot  with  a  knowledge  of  the  situation  has 
a  great  influence  on  the  swinging  of  an  order. 

Nowadays,  we  hear  quite  frequently  the  slogan.  "Made 
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in  Canada,"  and  much  there  is  to  commend  it;  still,  it  is  well 
not  to  allow  oneself  to  imagine  for  a  moment  that  everything 
that  Canada  requires  for  her  growing  needs  can  be  made  in 
this  country.  Even  the  oldest  countries  are  unable  to  pro- 
duce all  that  they  require,  and  they  have  to  import  a  great 
variety  of  articles  for  their  miscellaneous  needs.  Much  more 
so  is  this  the  case  in  Canada.  A  young  country,  such  as 
this,  without  the  vast  experience  of  the  Old  Country,  can- 
not expect  to  be  in  a  position  to  branch  out  into  the  develop- 
ment of  all  kinds  of  articles  which  require  so  many  years  of 
close  study  and  research  to  achieve  that  perfection  which  is 
the  assured  quality  of  British  material. 

The  purchase  of  Canadian-made  goods  has  much  to  com- 
mend it,  as  it  helps  to  build  up  industries  necessary  to  the 
development  of  the  country,  but  it  would  certainly  be  a 
mistake  to  give  the  Canadian  manufacturer  a  prohibitive 
tarifif,  as  industry  would  then  be  growing.up  along  the  lines 
of  false  economy.  Wholesome  competition  is  what  is  re- 
quired, as  in  this  way  the  Canadian  manufacturer  will  In- 
trained  to  take  his  proper  part  in  that  world-wide  trade  which 
should  l)e  his  aim  in  the  near  future. 

By  all  means  let  us  one  and  all  help  along  the  Canadian 
manufacturer,  so  that  he  can  have  a  reasonable  profit  on 
his  goods,  but  do  not  let  us  arrange  matters  so  that  no  one 
else  need  apply.  As  far  as  possible,  the  aim  of  the  Canadian 
buyer  should  follow  the  lines  laid  down  by  Hon.  Sir  Geo. 
E.  Foster  in  his  recent  speech  in  Toronto.  Sir  George  says 
that  when  he  wants  to  buy  anything  he  will  see  that  he  gets 
the  Canadian  article,  if  it  can  be  obtained  at  a  reasonable 
figure;  otherwise  he  will  buy  what  is  made  in  the  British 
I'^mpire. 

Give  the  British  manufacturer  his  due!  If  it  is  a  ques- 
tion between  .\merican  or  British  goods,  let  the  casting  vote 
be  in  favor  of  the  latter,  as  in  this  way  the  bond  of  union 
will  be  really  strengthened  and  we  can  say  with  a  surety, 
"Trade  Follows  the  Flag."    . 


Calcined  Magnesite  and  Chloride  of  Magnesia 

(Interior  Construction  Company.  Limited,  Winni|)eg.) 
We  use  several  car-loads  of  calcined  •  magnesite  and 
chloride  of  magnesia  during  the  year  and  from  ten  to  twenty 
car-loads  are  used  in  the  city  of  Winnipeg.  We  believe  that 
there  is  a  good  opportunity  for  a  firm  to  manufacture  this 
product  in  Canada,  as  magnesite  is  found  in  its  natural  form 
in  Quebec.  It  may  be  of  interest  to  report  an  investigation 
made  l)y  the  Canadian  Salt  Company,  of  Windsor,  Ont.,  made 
with  a  view  to  ascertaining  the  quantity  of  chloride  of  mag- 
nesia shipped  into  New  York  last  fall.  This  disclosed  that 
in  August  about  ;!;i8,000  lbs.  were  imported  into  New  York; 
very  little  arrived  in  September  and  only  a  few  drums  in 
October,  but  during  the  first  two  weeks  of  November  over 
800,000  lbs.  were  imported  into  New  York  from  Rotterdam. 
*        +        * 

"Vast  Possibilities  of  Trade  with  Other  Parts 
of  the  Empire" 

(lona  (iypsiim  Company,  Limited,  Sydney,  \.S.) 
This  company  has  full  faith  in  the  future  of  the  Canadian 
market  for  gypsum  products.  We-  have  faith,  because  we 
know  that  there  is  room  in  Canada  for  Canadian-made  goods; 
consequently  our  efforts  have  been  directed  towards  develop- 
rtient  in  this  field.  Whilst  so  doing,  however,  we  have  be- 
come convinced  of  the  vast  possi1)ilities  of  trade  with  other 
parts  of  the  Empire.  From  actual  results  oijtained,  our  con- 
victions are  confirmed,  and,  we  feel  that  the  time  is  oppor- 
tune for  Canadian  manufacturers  to  broaden  their  vision  and 
prepare  not  only  to  supply  the  requirements  of  our  own  Vast 
and  growing  Dominion,  but  also  to  i)rovide  the  requirements 
of  our  sister  states  within  the  Empire,  thereby  deveolping  an 


export  trade  which  will  mean  millions  of  dollars  annually  to 
this  country,  and  promote  a  unity  of  purpose  and  of  efifort, 
making  for  a  stronger  tie  of  interests,  hotli   commercial  and 

national. 

*  *        * 

Opportunities  in  the  Clayworking  Industries 

(Joseph    Keele,    Department    of    .Mines,    Ottawa.) 

The  clayworking  industry  of  Canada  operates  within  a 
rather  limited  range  of  products,  it  being  restricted  for  the 
present  chiefly  to  the  manufacture  of  building  brick  of  vari- 
ous kinds;  hence  there  is  a  heavy  annual  importation  of 
clay  wares.  The  reasons  for  this  are:  (1)  it  is  only  of  re- 
cent years  that  this  country  has  afforded  any  considerable 
market  for  clay  wares;  (2)  the  native  industry  is  not  equip- 
ped technically  to  meet  the  demand;  (3)  there  is  an  absence 
of  clay  suitable  for  the  manufacture  of  high-grade  wares, 
such  as  table  ware. 

The  manufacturers  of  the  rougher  grades  of  clay  pro- 
ducts now  have  an  opportunity  to  extend  their  plants  to 
include  any  of  the  following  wares  which  are  not  at  present 
produced  in  Canada:  paving  blocks;  electrical  conduits;  roof- 
ing tile  and  floor  quarries;  insulating  brick  for  furnace  con- 
struction; and  unglazed  architectural  terra-cotta.  There 
may  be  a  sufficient  demand  for  some  of  these  lines  to  keep 
a  plant  of  fairly  large  capacity  running. 

The  importation  of  high-grade  clays,  for  mixing  with  the 
low-grade  native  clays,  which  is  necessary  for  the  production 
of  certain  kinds  of  ware,  is  a  further  suggestion.  This  would 
ensure  that  the  wages  paid  for  labor  were  kept  at  home. 

The  clayworker  can  help  the  farmer  by  supplying  him 
with  better  tile  and  plenty  of  it,  for  the  purpose  of  under- 
draining.  This  operation  greatly  increases  the  production 
of  land,  which  is  a  very  desirable  object  at  any  time,  but  es- 
pecially so  at  present. 

*  +        * 

The  Voice  of  Kamloops 

( E.    (i.    Kingwell,    City    Engineer,    Kamloops,    II.C.) 

Geographically,  Kamloops  occupies  the  same  position 
to  Canada  that  Spokane  does  to  the  United  States.  As  the 
capital  of  a  great  interior  Inland  Empire,  Kamloops  should 
not  be  overlooked  in  a  consideration  of  trade  opportunities. 
Mining  interests  hold  out  great  attraction,  for  it  is  difficult 
to  find  any  other  district  comparable  with  this  in  regard  to 
the  large  and  varied  classes  of  ore  that  are  to  be  found  in 
paying  quantities.  Coal,  copper,  iron,  gold,  mica,  cinnabar, 
silver  and  lead  are  all  awaiting  to  l)e  worked. 

The  boundless  forests  here  suggest  great  possibilities 
for  the  pulp  manufacturer,  the  furniture  maker,  the  sash  and 
door  industries  and  fruit  box  manufacturers.  Tanners,  lea- 
ther manufacturers,  woollen  merchants,  glove  makers  and 
others  should  be  able  to  open  up  a  large  and  profitable  mar- 
ket in  this  district.  It  may  lie  taken  as  a  conservative  esti- 
mate that  from  this  immediate  neighborhood  six  thousand 
to  eight  thousand  hides  are  exported  annually,  and  with  the 
areas  opened  up  by  transcontinentals  and  waterways,  this 
total  could  be  augmented  considerably. 

The  way  in  which. small  fruit  farming  has  gone  ahead 
suggests  that  a  canning  plant  could  be  operated  profitably, 
and  there  are  openings  here  for  flour  mills,  lime  and  cement 
plants,  potteries  and  paper  mills,  while  there  is  every  induce- 
ment to  be  found  for  interests  representing  agricultural  im- 
plements, mining  machinery,  irrigation  and  pumping  machin- 
ery, and  well-drilling  apparatus,  also  for  wholesale  and  dis- 
tributing houses  of  all   kinds. 

The  city  is  peopled  by  5. .500  inhabitants.  It  covers  an 
area  of  922  acres,  and  it  is  well  lighted,  well  paved,  and  pos- 
sessed of  excellent  railway  facilities.  Climatically.  Kam- 
loops  is   the   envy   of   Britisli    Columbia. 
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More  Detailed  Information  as  to  Itriports 

(K.    K.    Kiii|{li(.   (  ily   KiiKinecr,    I'ort   William,  Onl.) 

With  licr  vast  natural  resources  and  immense  possibili- 
ties in  the  way  of  power  developtnent,  Canada  has  unequal- 
led opportunities  of  industrial  development.  She  is  within 
easy  access  of  the  iuiropcan  market — a  most  important  factor. 

The  proper  pul>lication  of  imports  to  the  Kmpirc.  siviuK 
helpful  details  as  well  as  statistics,  woulil  tend  to  open  the 
ryes  of  capitalists  to  the  opportunities  that  exist  in  the  way 
(if  cstablishinK  new  industries  in  this  country.  I  would  ad- 
vocate the  publication  of  Bulletins  on  Production  by  a  Gov- 
ernnieht  department.  Such  a  department,  assisted  by  a  board 
of  competent  advisers,  could  do  excellent  work  in  furnishing 
information   to   industrial   applicants. 

My  suggestion  is  partly  met  by  the  Weekly  Reports  of 
the  Department  of  Trade  and  Cominerce,  but  what  I  have 
in  mind  is  the  furnishing  of.  information  concerning  imports 
to  all  British  possessions  from  foreign  countries,  so  that 
(iiiiiul.i  i-onld  look  llieni  over  and  compete  in  the  production. 
*        ♦        * 

Make  a  Scientific  Investigation  of  the  Import  Trade 

(.\.   J.    I.atoincll,   (ily    Kngitieer.    E<lm<)nlon,    .\lta. ) 

Without  a  doubt  there  arc  great  possibilities  of  develop- 
ing trade  within  the  Empire.  The  volume  of  foreign  trade 
.now  being  done,  and  the  still  greater  volume  transacted 
prior   to   the   outbreak   of   the   war,   is   an    indication   of   this. 

We  now  have  an  opportune  time  to  set  about  increasing 
our  trade  with  the  various  parts  of  the  Kmpirc.  This  must 
he  undertaken  in  an  intelligent  manner,  however,  otherwise 
our  efforts  will  meet  with  failure.  At  this  time  we  might 
succeed  in  selling  unsatisfactory  goods,  owing  to  the  fact 
that  no  others  were  obtainable,  but  such  a  trade  would  prove 
detrimental,  as  we  should  inevitably  lose  it  when  conditions 
returned  to  normal.  The  proper  thing  to  do  is  to  ascertain 
what  each  country  imports  and  the  country  from  which  it 
is  imported,  and  then  study  the  article  of  trade  in  order 
lo  ascertain  just  why  it  meets  the  demand  in  that  particular 
country.  The  article  may  have  some  particular  feature  in 
its  manufacture,  or  its  recommendations  luay  be  only  of  a 
1  rifling  character.  Price  is  always  an  important  considera- 
tion. Trade  relations  are  best  maintained  and  improved  on 
llu-  principle  of  an  honest  article  at  an   honest  price. 

.\s  far  as  Canada  is  concerned,  my  idea  of  the  best  way 
of  developing  trade  is  to  place  in  various  centres  a,  suffici- 
ent number  of  properly  trained  and  intelligent  men  (not 
politicians)  lo  study  this  problem  and  report  upon  it.  To 
flood  any  country  with  sales  agents,  until  the  requirements 
were  known,  would  be  unwise.  An  intelligent,  persistent 
rampaign  would  produce  results,  and  for  a  country  with  such 
resources  as  Canada  the  possibilities  are  boundless 
*  *  * 
Roadmaking  Machinery  and  Equipment 

iW       \      .\Iil.faii,     l'iiivimi.il    KuKinci-c    of    iliulmays    for    OnUiio.) 

Road  construction  is  developing  into  an  underl.iking  of 
large  proportions,  to  be  carried  out  by  means  of  specialize.l 
plants  of  machinery  and  equipment.  The  manual  labor  of 
half  a  century  ago  has  been  replaced  largely  by  labor-saving 
appliances.  Stone,  which  is  the  basis  of  road  construction, 
is  no  longer  broken  by  hand  and  consolidated  by  traffic;  it 
is  broken  bv  rock  crushers  and  rolled  into  place  by  steam 
rollers,  and'  the  tendency  is  to  .lisplace  teanv  haulage  by 
mechanical  traction.  .\  more  durable  type  of  road  has  re- 
sulted, and  the  tendency  has  been  to  re.luce  cost— a  vital 
necessity  in  view  of  the  increasing  standard  of  wages.  It  is 
felt  however,  by  highway  authorities  that  the  cost  of  road 
construction  and  maintenance  is  still  too  great.  The  .deal  of 
a  .lurable  pavement  for  $1.00  a  square  yard  is  very  altractivo. 


and,  if  attained,  would  do  much  to  stimulate  road  improve- 
ment. • 

More  may  be  anticipated  in  cost  reduction  from  mach- 
inery development  than  from  any  other  discernible  source. 
Machinery  for  the  cheaper  and  more  efficient  construction 
of  bituminous  roadways  in  the  open  country  can  be  de- 
veloped profitably.  Machinery  of  a  lower  cost  for  handling 
broken  stone  from  the  car  or  stock  pile  to  wagons  would 
till  an  important  need,  as  manual  labor  in  this  work  is  in- 
efficient and  expensive.  A  machine  is  needed,  easily  port- 
able and  of  comparatively  low  cost,  such  as  COunty  and 
even  Township  authorities  can  afford  to  purchase  and  oper- 
ate. Advance  may  be  anticipated  in  the  use  of  mechanical 
traction  for  hauling  road  material,  especially  as  a  result  of 
experience  with  motor  trucks  in  the  war. 

Road  construction  is  a  matter  which  must  find  increas- 
ing support  as  the  years  roll  on.  There  will  be  a  growing 
demand  for  machinery  throughout  Canada  for  this  purpose. 
Australia.  South  .\frtca.  India  and  all  the  lesser  colonics  are 
feeling  the  impetus  to  road  im|)rovemcnt.  To  satisfy  this 
market  within  the  Empire,  on  a  broad  scale,  should  be 
financially  profitable  and  attractive.  It  can  only  be  done. 
however,  by  men  and  firms  who  arc  willing  to  study  the 
road  situation,  and  to  supply  such  machinery  (and  only  such 
machinery)  as  will  in  the  end  prove  satisfactory  to  their  cus- 
tomers-»-corporations,  engineers  and  contractors. 

♦  ♦        » 

"What  We  Haven't  Got  We'U  Make— or  Do  Without" 

( VVni.     It.    Mackenzie,    ConKultitiK    Engineer.    .Monclon.    N'.ll.  > 

.\n  industry  which  should  pay  in  the  eastern  part  of  the 
Dominion  is  a  creosoting  works.  The  people  should  demand 
that  all  Government  structures  built  in  wood,  such  as  wharves, 
breakwaters,  railroad  ties  and  bridge-floors,  should  be  creo- 
.sotcd  or  treated  with  some  good  wood-preservative.  The 
forests  are  now  being  depleted  and  one-half  the  wood  cut 
is  either  wasted  by  being  left  to  decay  in  the  forest,  or  is 
allowed  to  rot  after  being  erected,  for  want  of  a  preservative. 
Wc  now  export  creosote  and  bring  it  back  in  creosoted  tim- 
ber. .^t  the  present  time  we  arc  using  many  things  made 
in   the  countries  of  our  enemies. 

Hereafter  our  motto  should  be  "What  we  have  we'll 
hf>ld.  and  what  we  haven't  got  we'll  make — or  do  without." 
«        *        « 

Large  Quantities  of  Boiler  Tubes  Needed 

t.Mai!<h    &    tlcnlliiMti.    Makrti,    oi    Hiiijilinic    Mavhittery,     Iteltrvillc,    i  »»t   ■ 

Large  quantities  of  boiler  tubes  arc  needed  in  Canada, 
and  there  is  a  good  opportunity  for  establishing  a  boiler  tube 
mill,  as  practically  all  of  the  tubes  now  used  are  imported 
from  the  United  States.  Germany  and  Belgium. 

We  would  suggest  the  compilation  of  a  list  oi  tue  uoiler 
manufacturers  of  Canada  from  whom  there  might  be  obtained 
a  list  of  the  different  sizes  of  boiler  tubes  used  under  normal 
conditions.  From  the  information  procured  from  various 
sources  an  estimate  might  be  made  of  the  quantity  of  tubes 
used  annually  in  this  country.  Such  an  estimate  might  be  of 
sufficient  interest  to  manufacturers  to  induce  them  lo  start 
the   manufacture   i>f   boiler   tubes   in   Canada 

♦  »        ♦ 

Clay  Industries  of  the  West 

<i.-    1!.    Mcitiatu.   i  oiiMtlling   Kngtnrei,    \Vinni|»rg.)i 

Tlif  clay  industries  of  Western  Canada  could  be  de- 
veloped to  the  great  advantage  of  all  identifird  with  the 
constructional  industry.  Sewer  pipe  and  the  better  class  of 
brick  are  imported  largely — to  the  gre.T  ntage  of  the 

user — and  sand  lime  brick  is  used  in  C'     -  ie  quantities 

where  clay  brick,  in  my  opinion,  would  be  better. 

It  should  be  part  of  the  tactics  of  war  to  secure  the 
'  enemy's  market.    This  would  mean  our  developing  along  the 
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line  of  chemical  products— especially  those  derived  from  tar. 
In  putting  these  suggestions  into  practice,  we  should  l)c 
attracting  greater  attention  to  chemical  engineering  in  our 
university  courses.  Conservation  and  development  alike 
would  thrive  under  the  influence  of  strong  faculties  and  under 
the  work  carried  out  in  well-equipped  laboratories  for  prac- 
tical chemistry. 

*  *        * 

Chloride  of  Magnesium — Raw  Material  from  Quebec,' 
but  Made  in  Germany 

(J.    B.   Mitchell,  Commissioner  of   School    Buildings,   Winnipeg,   Man.) 

This  war  has  shown  the  lamentable  extent  to  which  the 
Dominion  is  dependent  upon  Germany  and  Austria  for  ma- 
terial which  should  be  manufactured  at  home. 

In  several  new  schools  the  specifications  called  for  joint- 
less  flooring,  which  is  being  used  very  generally  on  buildings 
of  reinforced  concrete.  Into  this  flooring  chloride  of  inag- 
nesium  enters  largely.  This,' it  appears,  is  manufactured  in 
Germany,  although  the  raw  material  is  said  to  come  from 
the  Province  of  Quebec. 

Surely  there  is  an  opportunity  here  for  some  enterpris- 
ing person! 

*  *        * 

The  "Possibilities"  which  will  Follow  the  War 

(L.   G.  Chiozza  Money,  M.P.,  of  the  liiitish  House  of  (.Commons.) 

The  war  has  revealed  to  us  that  owing  to  the  neglect 
of  British  investors,  some  new  industries  have  not  been  taken 
up  and  other  old  ones  have  languished.  After  the  war  a 
greater  proportion  of  investment  will  be  made  at  home.  If 
the  Government  does  its  duty,  it  is  certain  that  British  cap- 
ital investments  will  increase. 

I  am  asked  where  the  stimulus  of  industry  is  to  come 
from.     Here  is  a  category: 

1.  Much  reconstruction  will  take  place  on  the  Continent 
after  the  war,  and  Britain,  as  one  of  the  three  chief  manu- 
facturing countries,  must  be  called  upon  for  much  material. 
This  is  a  passing  phase. 

2.  Although  war  does  not  disable  a  country  as  long  as 
it  is  commonly  supposed,  Germany  for  some  time  after  the 
war  will  be  greatly  handicapped  in  her  competition  with  us — 
and  German  competition  is  the  fiercest  we  have  to  encounter. 
This  should  enable  our  industrial  captains  to  strengthen  their 
position  and  recover  lost  ground. 

3.  The  war  has  revealed  to  an  astonished  nation  that  we 
have  neglected  important  industries.  That  neglect  will  be 
atoned  for,  so  that  after  the  war  we  shall  gain  new  industries, 
and  improve  old  ones. 

4.  It  is  probable  that  the  deplorable  vogue  of  overseas 
investing  will  be  checked  by  the  war,  and  that  the  new  na- 
tional spirit  which  has  arisen  will  lead  to  the  enlargement 
of  the  scale  of  our  industrial  operations. 

5.  The  Government  has  been  forced  by  the  conditions  of 
the  war  to  interfere  in  industry  to  save  individualism  from 
itself.  When  the  war  is  over  it  will  be  impossHjle  for  the 
old  neglect  of  essential  interests  to  obtain. 

*  *        * 

Porcelain  Manufactures 

(H.    Mueller    Manufacturing    Company,    I^imited,    Sarnia,    Ont.) 

In  the  manufacture  of  our  goods,  we  use  a  considerable 
quantity  of  porcelain  handles  and  porcelain  indexed  buttons, 
which  we  have  always  had  to  import.  If  we  could  lind  some 
place  in  Canada  where  these  could  be  purchased,  we  should 
be  glad  to  keep  our  money  at  home.  ■i 

*  *        ♦ 

Infusorial  Earth  Deposits  in  the  Maritime  Provinces 

(William   Murdoch,  City  Engineer,  St.  John,   N.B.) 

I  would  direct  attention  to  the  matter  of  infusorial  earth, 
known  in  Germany — where,  heretofore,  it  has  been  produced 


almost  exclusively — as  "Kieselguhr,"  and  in  some  other  lo- 
calities of  Europe  as  "Berg  Mahl."  Of  this  there  is  an 
abundant  deposit  within  eight  miles  of  the  city  of  St.  John. 
This  deposit  covers  an  area  of  about  fifty  acres  and  is  held 
at  present  by  interests  at  Providence,  R.I.  About  fifty 
miles  from  St.  John  there  is  another  deposit  of  a  very  fine 
texture  and  snowy  white  color.  In  the  neighborhood  of  Bass 
River,  N.S.,  there  is  yet  another  small  deposit. 

Infusorial  earth  is  mixed  with  asbestos  in  the  preparation 
of  boiler  coverings;  it  is  used  as  a  fine  polish  for  gold  and 
silver,  and  it  enters  also  into  the  manufacture  of  rouge 
powder  for  the  toilet. 

It  dissolves  in  a  hot  solution  of  caustic  soda  and  then 
becomes  water  glass  or  silicate  of  soda.  This,  when  ap- 
plied to  a  masonry  wall  with  a  brush  and  coated  with  chloride 
of  calcium,  causes  the  chlorine  of  the  chloride  of  calcium 
and  the  soda  in  the  silicate  of  soda  to  effloresce  in  the  form 
of  common  salt,  leaving  an  enamel  on  the  surface  of  silicate 
of  lime  which  is  equivalent  to  glass.  If  the  chloride  of  cal- 
cium be  not  applied,  the  water  glass  will  remain  soluble  and 
wash   off  the   masonry   surface. 

There  is  a  variety  of  other  uses,  one  lieing  a  prepara- 
tion for  making  wood  fireproof. 

There  has  been  very  little  demand  for  this  materia!,  owing 
to  the  fact  that  the  world's  market  has  been  held  for  many 
years  by  Germany,  but  now  that  this  trade  is  dislocated  the 
opportunity  occurs  to  work  these  deposits  in  Canada. 
+        *        * 

Quebec    Builder    Offers    a    Few    Suggestions  to  the 

English  Manufacturer  and  Makes  Strong  Plea  for 

Technical  Training 

(E.  T.  Nesbitt,  Quebec,  Que.) 
While  I  regard  the  theory  of  "trade  within  the  ErTipire" 
as  an  excellent  one,  I  have  experienced  some  difficulty  in  put- 
ting it  into  practice,  owing  to  the  lack  of  a  something  which  I  ' 
can  hardly  describe.  It  may  be  lack  of  energy,  or  possibly  a 
certain  incapacity  for  getting  business  on  the  part  of  the  man 
selling  the  goods.  As  an  illustration,  a  short  time  ago  I  want- 
ed to  put  in  a  certain  piece  of  machinery  in  my  woodworking 
plant.  By  correspondence,  catalogues,  etc.,  I  obtained  all  pos- 
sible information  from  Canadian  and  U.  S.  makers.  The 
American  machinery  seemed  far  ahead  of  the  Canadian  ma- 
chinery, but  then  I  received  a  catalogue  from  England  relating 
to  a  machine  which  would  do  the  very  work  required  and  at  a 
much  lower  price.  The  description  of  the  machine  was  in- 
different, however;  the  terms  employed  were  not  familiar  to 
me,  and  I  could  not  get  the  clear  meaning  of  them,  so  I 
wrote  several  letters  for  more  particulars  and  received  ex- 
planations from  the  English  firm.  But  whether  they  did  not 
understand  me,  or  I  could  not  understand  them,  we  arrived 
at  no  understanding.  In  the  end  I  gave  up  in  despair  and 
bought  an  American  machine.  I  am  still  ignorant  of  the 
merits  of  the  English  one. 

If  the  English  manufacturer  is  going  to  develop  the 
Canadian  trade  he  must  come  over  here  with  his  samples, 
display  them  in  a  show  room  and  exhibit  them  at  our  I'airs. 
giving  us  an  opportunity  to  make  an  actual  comparison  and 
get  in  direct  touch  with  the  principals,  just  as  the  United 
States  people  do. 

To  manufacture  within  the  Empire  is  to  encourage  its 
trade,  but  technical  training  and  skilled  labor  are  required, 
and  these  we  do  not  possess.  For  example,  a  company  here 
manufacturing  rifles  for  the  Dominion  Government  has  se- 
cured immense  business  from  England  owing  to  the  war, 
but  it  has  had  to  bring  in  skilled  labor  from  a  foreign  coun- 
try. When  the  war  is  over  these  men  will  return  to  their 
homes  without  having  made  any  contribution  to  the  develop- 
ment of  trade  within  the  Empire.  Here  is  an  opportunity. 
The  war  is  giving  an  impetus  to  this  industry,  and  if  we  had 
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skilk-d  workmen  tlic  trade  could  be  carried  on  to  the  benefit 
of  the  Empire. 

We  must  look  to  our  facilities  for  technical  training.  In 
this  there  is  no  reflection  upon  what  has  been  done.  The 
provincial  governments,  in  fact,  are  doing  very  well.  The 
province  of  Ontario  has  provided  well-equipped  schools  in 
Toronto,  while  the  province  of  Quebec  has  one  in  Montreal 
and  one  in  Quebec  City.  The  authorities  have  done  their 
chity  at  considcral)Ic  expense,  the  buildings  are  well  equipped 
and  the  professors  are  capable  men.  But  more  remains  to 
be  done;  more  must  be  done.  Parents  must  be  awakened  to 
the  advantages  of  technical  training  and  boys  must  be  edu- 
cated to  seek  it.  The  Quebec  school  has  now  been  open 
three  years  and  1  am  sorry  to  say  that  it  has  made  very 
little  progress  in  point  of  numbers.  Surely  such  work  as  the 
Rifie  Manufacturing  Company  is  carrying  out  should  be  es- 
sentially an  industry  within  the  Empire,  but  I  understand 
that  the  material  and  tools  for  the  manufacture  of  these 
rifles  are  imported.     If  this  is  so,  what  can  be  said  of  it? 

*  *        ♦ 

Steel  Sections 

(A.  Tl.   Ornisby  (■omj)iiny,  Limiteil,  Toronto.) 

There  have  been  imported  from  German  mills,  through 
agents  in  Montreal  and  New  York,  large  quantities  of  hot 
rolled  steel  sections  for  use  in  the  building  of  steel  cornices 
for  exterior  and  interior,  steel  stair  risers  and  stringers,  hand 
rails  for  stairs  and  balconies,  steel  sections  for  balustrades, 
newel  posts,  steel  jambs,  and  steel  trims.  We  refer  to  the 
lines  manufactured  by  Manstaedt  and  to  the  J.  G.  Braun 
sections  imported  by  way  of  New  York.  These  sections  arc 
used  extensively  in  building  construction,  and  they  are  em- 
ployed largely  by  manufacturers  of  ornamental  iron,  elevator 
fronts,  metal  stairs,  and  so  on.  As  we  arc  manufacturers  of 
steel  trim,  which  is'  rapidly  superseding  wood  in  all  high- 
class  construction,  we  are  naturally  equipped  to  turn  out  all 
kinds  of  shapes  in  steel.  We  can  furnish  not  only  steel  sec- 
tions in  any  shape,  size  and  weight,  up  to  and  including  No. 
11  gauge,  which  is  equal  to  J/^-in.  in  thickness,  but  bronze, 
copper,  or  other  metal  sections  required  by  the  trade.  We 
gladly  offer  our  engineering  facilities  to  any  who  care  to 
work  out  any  problems  involving  the  use  of  material  of  this 

kind. 

*  *        ♦ 

Mild  Steel  Pipe  and  Boiler  Tubes 

(PageHerscy    Iriiii,    I'libi^   S    l.i-ail   Inmpany.    Limited,   'roronto,   ( )nl   i 

During  1914  we  installed  machinery  for  making  mild  steel 
bell  and  spigot  pipe  in  sizes  from  3  in.  to  10  in.  in  diameter. 
This  material  replaces  pipe  that  was  imported  formerly  from 
Germany.  It  is  adapted  particularly  for  the  use  of  cities 
in  the  installation  of  water-works  and  gas  mains.  This  class 
of  pipe  is  much  lighter  in  weight  than  cast  iron,  and  it  will 
stand  higher  pressure  by  reason  of  the  greater  density  and 
tensile  strength  of  steel.  It  is  protected  from  oxidization  by 
being  coated  with  a  special  non-corrosive  material,  and  it  is 
further  reinforced  by  being  wound  spirally  with  burlap,  which 
has  been  run  through  a  molten  bath  of  the  same  compound. 
This  pipe  has  been  used  successfully  in  several  large  instal- 
lations, including  those  of  Calgary,  South  Vancouver.  Point 
Edward,  Stamford,  Tottenham  and  Smith's  Falls.  Importa- 
tions from  Germany,  which  were  large,  have  now  entirely 
ceased,  owing  to  the  war,  but  our  municipalities  will  suffer 
no  inconvenience,  as  the  Canadian  product  is  even  cheaper 
Fhan  the  German  product  was,  when  the  customs  duty  is 
taken  into  consideration.  This  is  a  new  field  for  Canadian 
enterprise  and  one  which  will  promote  the  welfare  of  Can 
adian  workmen. 

We  noted,  with  much  interest,  in  a  recent  issue  ot  the 
Contract  Kccord,  the  suggestion  that  there  was  a  sutTicicnt 
demand  for  boiler  tubes  to  warrant  their  manufacture  in 
Canada.     This  is  undoubtedly  true.     Some  few  years  ago  we 


equipped  a  plant  at  Welland,  Ont.,  for  turning  out  this  line 
of  goods.  The  plant  was  a  combination  mill  for  making 
boiler  tubes  and  lapwelded  steam  and  gas  pipe.  The  diffi- 
culty in  connection  with  boiler  tubes  is  that  they  are  on  the 
Canadian  free  list,  whereas  all  the  raw  materials  from  which 
to  make  them  are  dutiable.  This  renders  their  manufacture 
in  Canada  at  present  a  commercial  impossibility.  It  is  to  be 
hoped  that  in  the  near  future  the  Dominion  Government  will 
take  steps  looking  to  the  manufacture  of  this  article  in 
Canada. 

*        ♦        ♦ 

Numerous  Openings  for  Capital  and  Enterprise  in  the 
Maritime  Provinces 

*  (J.  E.  Parker,  Town  Engineer,  .\mherit,  N.S.) 

The  great  basic  industries  of  the  Maritime  Provinces  af- 
ford splendid  opportunities  for  the  development  of  trade 
within  the  Empire,  and  we  are  especially  favored  with  trans- 
portation facilities.  The  great  difficulty  that  has  always 
stood  in  the  way  has  been  lack  of  capital  coupled  with  a  lack 
of  that  enterprise  which  makes  for  the  development  of  new 
lines  of  industrial  activity.  These  provinces  are  rich  in  ag- 
ricultural possibilities,  lumber,  iron,  coal,  gypsum  and  other 
minerals,  and  their  fisheries  are  of  enormous  value.  Natural 
gas  is  found  in  New  Brunswick  and  is  believed  to  exist 
in  Nova  Scotia.  There  are  enormous  beds  of  valuable  oil 
shales.  New  Brunswick  and  Nova  Scotia  have  valuable  water 
powers.  Both  are  thoroughly  intersected  by  railways,  and 
have,  a  great  length  of  coast  line  with  fine  harbors.  .\t  the 
present  time  a  movement  is  afoot — it  having  been  launched 
by  representative  men  of  all  the  Maritime  Provinces  at  a 
great  meeting  in  Amherst,  and  resulted  in  the  organization  of 
a  Maritime  Forward  League — the  purpose  of  which  is  to  en- 
courage development  in  every  direction,  increase  production, 
and  find  new  and  profitable  markets  for  Maritime  Province 
products.  The  changes  brought  about  by  the  war  have  led 
such  corporations  as  the  Dominion  Iron  and  Steel  Company 
and  the  Nova  Scotia  Steel  Company  to  make  a  strong  effort 
to  find  new  markets  on  the  other  side  of  the  Atlantic  and  in 
South  America  for  articles  which  hitherto  have  been  pro- 
duced by  countries  in  the  present  war  zone.  The  possibili- 
ties, even  in  manufacturing,  for  outside  markets,  are  shown 
by  the  fact  that  nails  and  brass  goods,  manufactured  in  St. 
John,  have,  for  some  years,  been  exported  to  Britain,  Aus- 
iralia  and  other  distant  markets.  The  products  of  Maritime 
Troviuce  industries  are  sold  throughout  Canada,  and  the  de- 
velopment of  profitable  foreign  markets  is  merely  a  question 
of  capital,  of  proper  representation  in  those  markets,  and 
the  production  of  lines  of  goods  5uch  as 'they  have  been  in 
the  habit  of  getting  from  countries  which  for  the  present — 
and  for  a  long  time  to  come — will  not  be  in  a  position  to 
supply  the  goods. 

With  regard  to  the  lumber  industry,  there  are  excellent 
()|)portunitics  for  the  development  of  the  pulp  and  paper 
trade.  Enormous  quantities  of  pulp  wood  arc  available. 
Every  year  the  provinces  of  New  Brunswick  and  Nova  Scotia 
export  hundreds  of  millions  of  feet  of  liimber  in  a  roughly 
manufactured  state.  There  is  no  reason,  except  the  lack  of 
capital  and  enterprise,  why  a  much  greater  variety  of  wood- 
working industries  should  not  be  established — exporting  the 
products  in  a  more  highly  finished  state.  There  is  also  an 
abundance  of  hardwood,  in  birch,  maple,  and  beech,  which  is 
practically  not  used  at  all  for  manufacturing  purposes.  The 
manufacture  of  furniture  is  one  branch  of  industry  that  is 
capable  of  development;  and  there  are  others. 

The  fisheries  are  capable  of  much  greater  development 
than  has  even  yet  been  realised.  The  waters  aronnd  these 
provinces  produce  enormous  quantities  of  merchantable  fish. 
but  the  best  means  has  not  yet  been  adopted  for  taking,  cur- 
ing and  finding  markets  for  them,  as  has  been  done  in  con- 
nection with  the  fisheries  of  some  other  countries.     These 
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waters  yield  herring,  cod,  liaddock.  hake,  halibut,  salmon, 
lobsters,  oysters,  alewives,  and  the  little  herring  of  which 
sardines  are  made.  With  better  curing  and  marketing,  this 
trade  can  be  developed  and   made  much   more  profitable. 

With  regard  to  agriculture  and  the  raising  of  live  stock, 
especially  sheep,  the  resources  of  these  provinces  have  hard- 
ly yet  begun  to  be  developed.  There  is  room  for  the  es- 
tablishment of  commercial  orchards  on  a  very  large  scale. 
and  with  good  prospects.  It  has  been  suggested  that  sugar 
beets  could  be  profitably  raised,  and  indeed  experiments  have 
shown  it,  while  canneries   might  also  be  established. 

There  remams  the  mineral  wealth.  .With  iron,  coal, 
lime,  gypsum,  granite  and  immense  beds  of  oil  shales,,  it  is 
perfectly  clear  that  the  natural  conditions  are  entirely  favor- 
able to  a  profitable  development,  if  proper  judgment  is  e.K- 
erciscd  and  intelligent  eflforts  are  made  to  secure  outside  mar- 
kets. When  capital  and  enterprise  are  yoked  together,  as 
they  should  be  for  the  development  of  natural  resources, 
the  Maritime  Provinces  will  become  noted  for  the  variety 
and   extent   of   their   manufacturing   industries. 

*  *        * 

Paving  Blocks 

(K.    H.    Parsons,   City    Engineer,    I'eterborougli,    Ont.) 

Two  years  ago  we  had  need  for  paving  blocks  in  the  city 
of  I'eterborough.  In  order  to  get  quick  delivery  it  was 
necessary  to  go  to  the  United  States  for  them.  There  did 
not  seem  to  be  any  manufacturers  of  first-class  paving  blocks 
in  Canada.  Surely  somewhere  in  this  great  Dominion  there 
are  deposits  of  clay  suitable  for  the  manufacture  of  first-class 
blocks— if  not  in  Canada,  in  the  British   Emi5irc! 

The  cities  of  Canada  must  purchase  large  numbers  of 
these  blocks  every  year.  Why  not  spend  this  money  with 
our  own  people,  instead  of  sending  it  over  to  the  United 
States?  With  the  freight  and  duty  against  United  States 
manufacturers  our  own  manufacturers  should  be  able  to  com- 
pete with  them  and  give  us  a  first-class  block. 

*  *        * 

"Made-in-Canada"  Building  and  Municipal  Supplies 

(Clias.  E.  Parry.  City  Engineer.  Fort  Frances.  Ont.) 
To  my  mind  there  is  a  great  scarcity  of  "Made-in-Can- 
ada" building  and  municipal  supplies.  In  preparing  specifi- 
cations in  these  lines  I  experience  great  difficulty  in  finding 
suitable  materials  that  do  not  have  to  be  imported  from  the 
United  States.  Why  is  this,  when  we  have  large  quantities 
of  raw  material,  which,  if  developed  and  manufactured  in 
Canada,  would  meet  all  our  demands?  If  this  matter  were 
kept  before  readers  of  the  Contract  Record  it  might  be  pro- 
ductive to  some  extent  and  help  various  lines  of  activity  in 
the  Dominion. 

Now  is  the  time  to  l)ring  such  matters  to  a  head  before 
other  competing  countries  get  into  the  field.  There  is  no 
reason  why  Canada,  with  the  Mother  Country,  should  not 
look   after   the    requirements    of   both    countries. 

*  *        * 

Steel  Columns,  Glazed  Terra-Cotta,  Glazed  Brick  and 
Other  Materials 

(S.  11.  Penlington,  .\.1<.1.H,.\..  .\rcliilect.  Toronto.) 
The  "possibilities  of  developing  trade  within  the  Em- 
pire" are  undoubtedly  numerous,  For  instance,  the  extent  to 
which  Bethlehem  steel  columns  have  been  used  lately  by 
structural  engineers  and  architects  would  suggest  that  they 
should  be  rolled  in  Canada.  The  steel  bill-ts  could  be  ob- 
tained from  the  Scotch  or  ICnglish  iron  works,  as  is  done 
now  in  the  case  of  the  smaller  beams  and  columns.  For 
their  manufacture  in  this  part  of  Canada,  power  can  be  ob- 
tainetl  in  abundance  from  Niagara.  The  demand  for  such 
steel  sections  is  ever-increasing,  but  the  supply  continues  to 
come   from    Pittsburgh.      We   have   to   thank   Pittsburgh    for 


the  splendid  steel  shapes  manufactured  in  that  city,  but  I 
cannot  see  any  reason  why  we  ourselves  should  not  roll 
them. 

Other  items  which  suggest  themselves  forcibly  to  my 
mind  are  glazed  terra-cotta.  glazed  brick,  and  materials  of 
a  similar  nature.  There  is  a  market  in  Canada  for  these 
niaterials  in  large  quantities,  but  the  bulk  of  the  supply  comes 
from  across  the  line.  This  is  because  the  United  States 
manufacturers  were  the  first  in  the  field  and  because  they 
command  a  riper  experience  in  the  manipulation  of  good  clay. 

Here  surely  is  an  opportunity:  we  can  obtain  reliable 
information  concerning  our  clays  from  the  Mines  Branch 
at  Ottawa;  and  the  other  niaterials  required  in  the  manufac- 
ture of  terra-cotta,  such  as  sand,  ground  glass,  etc.,  are  ob- 
tainable here  just  as  readily  as  in  the  country  to  the  south 
of  us. 

*  *  :Jc 

Colored  Clay  Products 

lllaiiy    Edward    I'rindle.    architect.    .Montreal.) 

The  possibilities  of  creating  trade  within  the  Empire  are 
practically  unlimited,  and  the  result  of  really  constructive 
thought  and  work  along  these  lines  would  certainly  mean 
the  greatest  good  to  the  largest  number. 

The  idea  should  prove  an  inspiration  to  the  man  who 
is  interested  in  producing  work  that  is  worth  while,  aside 
from  the  matter  of  dollars. 

.\s  an  illustration,  colored  clay  products  for  interior  and 
exterior  decoration  of  buildings  are  not  made  in  Canada,  so 
far  as  the  writer  knows. 

The  crux  of  the  matter  lies  in  a  disposition  on  the  part  of 
the  manufacturer  to  produce  an  article  equal  in  every  respect 
to  that  produced  elsewhere — at  a  reasonable  price. 

*  *        * 

"Surveying  and  Mathematical  Instruments,  and  All 
Classes  of  Road  Machinery 

(deorge    Keakes.    Town    Engineer,    Iteaconslield.   ()ue.) 

The  possibilities  of  developing  trade  within  the  Empire 
— and  more  so  in  Canada,  with  its  vast  resources  of  minerals 
—were  never  greater  than  at  the  present  time.  The  events 
taking  place  in  Europe  must  bind  the  Empire  in  closer  trade 
relationship. 

Surveying  and  mathematical  instruments,  and  all  classes 
of  stone  crushers  and  road  machinery,  could  be  manufac- 
tured here,  instead  of  being  imported  from  Germany  and  the 
United   States. 

*  *        * 

Imports  of  Steel  Manufactures  Too  High 


( W'.    IJlainc    Redfern.   Town    Enginee 


.'^arnia.    Ont.) 


Trade  within  the  Empire  is  like  the  circulatory  system 
of  our  bodies.  Without  it  our  far-flung  heritage  on  every 
continent,  lapped  by  seven  seas,  on  which  the  sun  never 
sets,  would  languish;  the  distant  parts  as  an  integral  part 
thereof  would  die.  But  with  an  ever-increasing  trade  in  this 
world-encircling  union,  joined  together  by  the  intangible 
bond  of  sentiment  and  a  common  partiotisni,  the  life  and 
interest  of  each  separate  part  would  be  stimulated  and  sus- 
tained. And  this  especially  in  an  Empire  within  whose 
boundaries  practically  all  the  necessities  and  luxuries  of  life 
can  be  produced  or  found.  .-\s  far  as  practicable,  therefore, 
let  there  be  a  greater  incentive  by  trade  restrictions  and  trade 
preferences  fot-  the  people  of  the  east  and  west  to  enjoy 
the  products  of  the  labor  and  genius  of  the  people  of  the 
north  and  south,  and  vice  versa.  This  should  be  easy  to 
attain  in  an  Empire  which,  in  the  awful  conflict  in  Europe, 
has  displayed  such  a  common  patriotism,  a  zealous  and  un- 
selfish love  of  country,  as  to  produce  the  spectacle  of  the 
immediate  cessation  of  domestic  troubles  at  home  and  the 
healthful  emulation  of  the  self-governing  dominions  and  col- 
onies  beyond   the   seas,   in   an   effort   to   support   the   Mother 
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Coiiiitry   in  lur  liciiir  (if  trial  aKainst  the  inilitarisni,  aR);res- 
sidii  and  arroKanci-  of  (ierniany. 

In  this  district  particularly,  surrounded  as  it  is  by  the 
lar^c  iron  zones,  iinich  indiistry  will  he  needed  an<l  patience 
required  in  its  development  in  order  to  help  supply  the  needs 
of  the  Empire.  The  steel  industries  of  the  Lake  Superior 
torporation,  located  here,  are  too  well  known  to  need  men- 
tioning. Why  should  Canada  as  a  part  of  the  Knipire  still 
import  yearly  such  large  quantities  of  steel  manufactures, 
when  a  Rood  deal  of  the  development  and  manufacturing 
niiRht  he  done  in  our  own  country?  In  the  town  of  Steel- 
ton,  which  has  the  strategical  position  for  the  further  de- 
velopment of  the  iron  and  steel  industry,  there  are  good 
factory  sites  and  cKcap  power.  May  they  he  used  to  good 
advantage  soon. 

An  Educational  Campaign  Required 

(VV.    IC.    kiilifi  tsuii,    of    K.    Kobertson    &    Soils,    Limited,   K<.'>t(-'ri*t 
contractors,    Toronto.) 

.\s  far  as  using  British  material  in  construction  wt)rk 
is  concerned,  an  educational  campaign  will  have  to  he  car- 
ried on  by  the  ICnglish  manufacturers  and  jobbers  among  the 
architects  and  engineers  here,  so  that  their  products  can  be 
spccilied.  To  do  this  efTectively  they  will  have  to  have  direct 
representatives  in  fanada.  We  have  always  found  the  manu- 
facturers' representatives  in  Canada  very  aggres.sive.  It 
seems  to  me  that  this  is  a  profitable  field  to  cultivate.  A  good 
plan  would  l)e  to  get  in  touch  with  the  manufacturers'  agents 
and  get  Ihcir  ideas  as  to  the  prospects  of  selling  and  adopt- 
iiijj    Uritish   products  effectively. 

*  *        * 

Why  Not  Lead  Pencils? 

(John  H.  .Shaw,  Town  ICnKinciT,  .North  Hay,  Unl.) 
I  wonder  whether  it  has  ever  occurred  to  any  of  our 
manufacturers-  that  there  is  an  opportunity  now  for  making 
lead  pencils  in  this  country.  Hitherto  nearly  all  the  lead 
pencils  we  have  been  using  have  been  "Made  in  Bavaria." 
Why  not  lead  pencils  "Made  in  Canada"?  We  have  an 
abundance  of  graphite  and  other  materials  required  in  their 
manufacture,  and  I  can  see  no  reason  why  this  industry 
should   not   be   made   worth   while. 

*  *        * 

A  Weil-Known  Montreal  Architect  Suggests  Many 

New    Lines:    Brick,    Glazed    Terra-Cotta 

and  Roofing 

(I'hihl.    .1.     I'ntni-..    K.  K.  I.  Il..\..    Montreal.) 

1  am  of  the  opinion  that  there  is  a  splendid  opening  in 
Canada  lor  the  manufacture  of  a  superior  facing  and  vitrirtcd 
brick.  Is  it  not  a  fact  that  no  vitrihed  bricks  are  made  in 
the  Dominion,  and  that  all  the  better-class  bricks  are  im- 
ported from  the  United  Slates?  With  the  prospects  of  in- 
creased freight  rates  aheail  of  the  United  States  manufac- 
turer, there  is  opened  up  a  good  field  for  our  own  people 
engaged  in  this  industry. 

Then  there  should  be  good  business  openings  in  the 
proper  (piarrying  of  our  Canadian  building  stones.  In  many 
places  excellent  varieties  of  this  material  are  to  be  found, 
but  very  few  companies  have  shown  enterprise  enough  tti 
establish  plants  of  sulVicient  capacity  to  handle  the  stone  in 
large  quantities.  There  are  notable  exceptions,  but  in  many 
cases  architects  have  had  to  contend  with  an  uncertain  sup- 
ply of  various  stones  that  have  been  brought  to  their  notice, 
with  the  result  that  they  have  had  to  specify  an  .\incrican 
stone   in   place   of  the   Canadian. 

.\s  yet,  we  have  not  any  manufacturers  of  Rlaced  terra- 
cotta in  Canada.  This  material  is  becoming  increasingly 
popular  in  the  Dominion,  and  the  bulk  of  the  market  should 
not  be  in  the  hands  of  the  I'nited  Stales. 

.\notlur  i.oltii   is  that  architects  would  like  to  have  the 


advantage  of  using  several  well-known  English  building  ma- 
terials, such  as  the  famous  Broselcy  red  roofing  tile  and 
Westmoreland  green  slate.  If  such  materials  were  readily 
available  on  this  side  of  the  ocean,  what  an  improvement 
we  might  see  in  the  roofing  of  many  of  our  domestic  build- 
ings! Would  it  not  be  possible  for  some  enterprising  manu- 
facturers' agent,  with  profit  to  himself,  to  stock  quantities 
of  these  materials  over  here  in  Canada?  However  much 
these  materials  may  be  admired  or  ilesire<l.  architects  and 
clients  cannot  afford  to  take  the  risk  of  ordering  thciu  from 
Kngland  on  their  own  account,  when  information  as  to  cost. 
etc.,  is  so  indefinite  as  it  is  at  present. 

In  shipping  roofing  material  over  to  this  country,  better 
arrangemetits  would  have  to  be  made  so  as  to  avoid  break- 
age in  transit,  but  it  is  fair  to  assume  that  such  arrangements 
could  be  made  by  the  right  man.  As  it  is,  the  field  of  roof- 
ing materials  is  so  limited  that  we  sigh  for  something  dif- 
ferent from  the  "unfading"  American  green  slate,  with  its 
hard  lines  and  monotonous  color,  and  the  elaborately  ii"--".-.! 
and  heavy  red  American  tiie. 

Lastly,  one  would  like  to  see  the  importation  from  India 
of  that  most  valuable  timber,  teak,  common  enough  in  Eng- 
land, scarcely  heard  of  in  Canada,  but  certainty  the  best 
wealhcr-ri'sislinL'    wood    known. 

*  *         ♦ 

"German   Goods  for   Germany   and  the   Overplus 
for  the  World" 

(Western  Steel  &  Iron  Comftany,  Umitnt.  Winniiicg.  I 
Germany's  success  in  trade  was  attributable  to  two  fund- 
amental reasons.  The  first  of  these  is  that  Germany  made  a 
rule  of — German  goods  for  Germany,  and  the  overplus  for  the 
world.  In  the  second  place,  they  brought  scientifically- 
trained  men,  with  scientific  methods,  into  every  trade  prob- 
lem. 

Canadian  manufacturers  need  not  expect  sentiment  to 
influence  business  to  any  extent.  If  the  Canadian  public  can 
buy  goods  equal  to  or  better  than  those  obtained  from  out- 
side sources  at  the  same  price  or  lower,  they  will  get  the 
business;  otherwise  they  will  not.  Never  yet  has  a  wave  of 
sentiment  created  by  conditions  such  as  are  prevailing  at  the 
present  time  upset  fundamental  economic  laws.  It  behoves 
the  Canadian  business  man  and  manufacturer,  therefore,  to 
grasp  the  present  opportunity  and  bring  science,  efficiency 
and  economy  into  the  operation  of  his  business.  With  this 
opportunity  behind  it,  the  trade  of  Canada  will  increase 
rapidly.  Established  on  a  sure  foundation,  it  should  grow 
in  the  same  way  that  the  trade  of  the  German  nation  grew 
before  this  great  calamity  occurred  and  shut  off  Germany 
from  the  world's  markets. 

*  *        ♦ 

The  Methods  by  which  Germany  Built  Up  a  "Huge 
Foreign  Trade" 

(  R.    I ».    Wynne- Roberts.    l'ou»iiUinK    Kniiinccr.    Kcginji,   SaaW.  > 

I  can  only  reiterate  what  1  have  urged  in  many  quarters 
for  the  last  ten  years,  namely,  that  there  is  need  for  a  united 
effort  to  extend  and  retain  the  business  of  the  Empire.  I 
have  observed  the  efforts  put  forth  by  Germany,  the  United 
States  and  other  countries  to  secure  orders  in  Canada  and 
other  parts  of  the  Empire,  and  also  the  co-opcralivc  mea- 
sures taken  by  them  with  a  view  to  fostering  trade.  I  ap- 
preciate the  fact  that  the  Department  of  Trade  and  Com- 
merce at  Ottawa  is  encouraging  manufacturers  and  mer- 
chants to  extend  their  operations. 

1  he  Foreign  Office  and  Board  of  Trade  at  London. 
Kngland,  recently  issued  a  Diplomatic  and  Consular  Report 
on  the  trade  of  Germany  in  t9i;i.  The  essence  of  the  report 
is  that  combination,  syndication  and  concentration  were  the 
noteworthy  features  of  Germany's  commercial  organization 
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With  such  measures  Germany  was  able  to  build  up  a  huge 
foreign  trade,  the  expansion  of  which  was  phenomenal.  May 
we  not  attribute  this  to  the  features  enumerated  above? 

That  there  is  scope  for  more  united  action  in  Canada 
can  hardly  be  doubted.  It  must  be  remembered  that  the 
bitterness  of  the  present  moment,  due  to  the  conflict  in 
Europe,    will    soon    be    forgotten    in    the    commercial    world. 


Buyers  will  continue  to  purchase  goods  in  the  cheapest  mar- 
ket; and  if  Canada  does  not  organize  her  forces  in  conjunc- 
tion with  other  parts  of  the  Empire,  imports  from  foreign 
countries  in  time  will  be  as  great  as  ever;  whereas  the  Em- 
pire, with  its  great  resources;  should  be  able  not  only  to 
satisfy  its  own  requirements,  but  also  to  meet  a  considerable 
proportion  of  the  demands  of  other  countries. 


The  Future  of  Canadian  Commercial  and  Industrial 
Development  in  the  Light  of  the  Present  War 

Specially  Contributed  by  C.  E.  Dodwell,*  M.  Inst.  C.  E.,  M.  Can.  See.  C.  E. 


I  am  neither  a  merchant  nor  a  manufacturer — merely  an 
ordinary  Civil  Engineer,  so  what  I  might  have  to  say  on  this 
important  subject  can  have  no  more  than  an  academic  in- 
terest; but  I  am  glad  of  the  opportunity  of  joining  the  chorus 
of  the  Press  that  is  trying  to  arouse  the  country  to  the 
supreme  importance  of  the  unique  opportunity  afforded  by 
the  present  struggle,  of  capturing  from  our  Teutonic  enemies 
much  actual  and  potential  wealtli  in  trade,  commerce  and 
manufactures. 

The  points  at  which  German  industries  may  be  success- 
fully, or  at  least  hopefully,  attacked  by  this  country  are 
numerous;  but  we  must  not  permit  ourselves  to  run  aWay 
with  the  idea  that  even  our  most  vigorous  assaults  will  result 
in  swift  or  sweeping  victories.  Indeed  we  may  be  perfectly 
sure  that  nothing  short  of  united  and  determined  effort  will 
avail. 

A  comprehensive  plan  of  the  battle-lield.  an  indispensable 
requisite  for  the  initiation  of  the  campaign,  is  afforded  by  the 
following  table,  showing  the  value  of  a  few  of  those  articles 
and  commodities  which  we  obtain  from  Germany  in  any  con- 
siderable quantities.  The  figures,  which  are  taken  from  Cus- 
toms statistics,  are  for  the  fiscal  year  ending  March  :Jlst, 
1914.  For  the  purpose  of  comparison,  the  import  values  from 
the  United  Kingdom  and  the  United  States  are  also  given: — 
Article  United  Kingdom    United  States   '  Germany 

Total    Imports,    dutiable    $103,e0!),590       ^262,999,220       .$11,176,19S 

'lotal   Imports,   free 29,.^21,154         lG2,k06,7t.3  3,oU9,S71 

lotal   Imports,   dutiable  and    free     132,.S21,744         425,i;C6,012         14,686,069 


1.  Baskets .  . 

2.  Labels,  Advertising  —  photos, 
cliromos,  etc.,  i.e.,  printed 
and    mechanical   art    

3.  Brass,    wire   cloth 

4.  Brass,  manufacturers  of,  n.o.p. 

5.  Peas .  . 

6.  Brushes 

7.  Buttons 

8.  Clocks,  movements,  cases, 
etc 

9.  Combs 

10.  Cotton,  embroideiies    

11.  Cotton,  fabiics,  printed  or 
colored,    n.op 

12.  ("otton,     sheets,     <iuilts,     nap- 

kins,   etc 

13.  Cotton,    thread     

14.  Cotton,    clothing,    n.o.p. 

!.'».  Cotton,    lace 

10.  Cotton,    socks,    stockings    .  . . 

17.  Cdue 

18.  Drugs,  medicinal,  chemical, 
etc.  (dry)   . . 

19.  Drags,  dyes,  chemical,  etc., 
n.o.p 

20.  Earthenware,  cream-colored, 
and    n.o.p 

21.  Earthenware,    table    ware    . . 

22.  Electric  light  carbon  and 
carbon  points 

23.  Electric  apparatus,  insula- 
tors, etc.,  batteries,  etc., 
telegraph  and  telephone  in- 
struments      

24.  Fancy  goods,  boxes,  orna- 
mental, etc 

25.  Fancy  goods,  braids,  cords, 
fringes,  etc 

26.  Fancy  goods,  cases  for  jewel- 
lery, watches,  etc 

27.  Fancy   goods,    toys   and   dolls 
2-S.   Furs  and  manufactures  of   .  . 


16,948 


432,329 
40,746 

240,300 
40,076 

114.767 

144,0i)6 

63,407 

63,231 

255,575 

4,769,311 

1,023,744 
508,917 
891,710 
824,072 
508,360 
170,844 

450,771 

209,o:!2 

170,152 
1,441,288 

5,247 


819,597 

142,179 

158,637 

n,7S3 

91,538 

625,793 


68,040 


1,627,042 
)7,.V>o 

1,744,150 
108,195 
272,281 
411,757 

463,875 
35,892 
42,270 

1,607,468 

88,959 

271,682 

1,860,4.35 

52,771 
170,562 

37,330 

524,324 

600,338 

46,444 
41,086 

37,368 


5,552,917 

124,635 

167,766 

26,408 
293,977 
357,091 


;,931 


174,722 

;i2,030 
30.097 
70,010 
45,202 
83,445 

129,790 
60,531 
29,050 

88,987 

31,717 
52,400 
64,060 
107,822 
400,740 
35,780 

53,093 

99,240 

23,420 
250,123 

43,308 
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32. 
33. 

:«. 

35. 
36. 
37 

38. 

39. 
40. 

41. 


29.   Gloves   and  mitts 

.'iO.   Hops 

31.    Iron,  rolled,  including  rounds, 

ovals,  etc.,  n.o.p 

Iron,      ferro-silicon,      spiegel- 

eisen  and  ferro-manganese    .  . 

Iron  or   steel   billets    

Iron,    maciiinery     of     iron     or 

steel,   n.o.p 

Iron    skates    and    parts    of    .  . 

Iron  or   steel   tubing 

Iron    ware,   granite,    etc.,    hol- 
low   ware,    etc 

Iron,  wire  of  iron  or  steel,  all 

kinds    

Iron    knives    and    cutlery    . . . 

Iron   hand   tools   of  all   kinds, 

n.o.p 

Iron  manufactured  articles  of 

various  kinds 

42.   Iron    for   horse-shoe  nails,   free 
4,3.  Jewellery,  n.o.p 

44.  Lamps 

45.  Mineral  Waters 

46.  Musical      instruments,      n.o.p. 

(not  pianos) ;  .    .  . 

47.  Essential  oils 

48.  Optical   and    philosophical    in- 
struments,   etc 

49.  Paint,  zinc  white 

50.  Paper,  chief,  but  not  all  kinds 

51.  Pencils  (lead) 

52.  Sugar,    n.o.p.,    not   above    Xo. 
16,    D.S.    in    color,    etc.     .  .  . 

5,3.  Wool,  knitted  goods,  n.o.p. 
54.  Wool  socks  and  stockings  .  . 
,55.    Wool    yarns 

56.  Wool,     fabrics    and    manufac- 
tures,  whole  or   in   part    wool 

57.  Wool  clothing 

58.  Wool,  pressed  felt 

59.  Fur   skins,   undressed    

60.  Seeds,  beet  and  mangots    .  .  . 

61.  Glycerine,  crude,  for  manufac- 
ture of  tlie  refined  article   . . 

62.  Potash,  chlorate  and  sulphate, 
crude    

0,3.  Tartaric  acid  crystals 

04.   Aluminiunr,      ingots,      blocks, 
bars,    etc 

65.  Cppper     tubing     

66.  Zinc  and  zinc   spelter 

Notes  on  Articles  by  Numbers 

1- — Total  importation  of  baskets  from  all  countries  for 
the  year  1913-14  is  $159,567.  With  a  protection  of  20  per  cent, 
to  30  per  cent,  and  abundant  material,  one  would  suppose 
lliat  we  could  make  our  own  backets. 

2,  6,  7,  8,  9,  24,  25,  26,  27,  43  and  44.— The  large  German 
exports  of  these  goods,  and  of  many  others  of  similar  class. 
are  due  probably  in  large  measure  to  the  low  scale  of  wages 
and  the  low  cost  of  living  in  Germany — conditions  with  which 
we  cannot  compete  to-day;  but  they  are  due  also,  no  doubt, 
to  highly  trained  scientific  industry  and  industrial  conditions, 
the  natural  development  of  a  highly  scientific  people,  and  a 
densely  populated  country.  The  whole  matter  of  fancy  goods 
production  should  receive  the  earnest  consideration  of  those 
of  our  manufacturers  who  have  factories  fitted  or  equipped 
in  any  way  for  their  production. 

10-16  inclusive.— The  above  remarks  would  apply  in  some 
degree  at  least  to  these  items,  but  with  the  numerous  cotton 
factories  in  "Canada,  we  ought  to  be  able,  with  a  little  ap- 
plication, and  perhaps  revision  of  methods,  to  make  consider- 
able inroads  on  Germany's  trade.  In  the  item  of  socks  and 
stockings,  which  presumably  are  machine-knit,  there  does 
not    seem    to    be    any    good    reason    why    machinery    for    the 


1,221,407 
44,840 

324,727 
356,891 

:i<-5,843 
63,413 

506,994 

3.093,957 

71,314 

401,07:! 
62,746 

98.707 
610,259 

194,90<l 

68,728 

1,720,742 

180 

525,552 

12,800,006 

40,719 

547,537 

165,920 

42,886 

237,401 

93,385 

361,051 

93,037 

16,768 
607,905 

243,901 
253,711 

3:1,660 
379,890 

59,245 

750,222 

56,097 

924.487 
None 
4&3,753 
136.013 
55,201 

8,904,502 
32,319 

1,001,929 

875,950 

49,655 

147,377 

72.495 

151,560 

137.710 

38,122 

18,078 
6.8,800 

84,980 
241,843 

1,38,52ft 
22,575 

269,248 

44,046 

1,1.39,900 

60,677 

569.284 

208,452 

3,630,638 

203,343 

61,254 
105,.872 
320,0,54 

79,;{45 

None 
1,013,430 
1,695,771 

223,347 

117.927 

107,877 

70,610 

3,758 

999,:t49 
98,399 
55,823 
36,649 

8,789,821 

1,472,570 

174,427 

250,269 

21,318 

187,495 
1,011,528 

110,026 

1,. 3,88,415 

11.110 

2.33,083 
257,248 

66,571 
411,607 

,34,785 

49,789 

9,839 

59,577 

10,217 
16,315 

180,765 
912 

74,227 
42,.333 

274.974 

25.108 

1.35,185 

.395,844 
120,940 
403,.3.'5 

37,497 

41,621 

108,417 
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purpose  .should  not  be  installed  in  connection   with  our  own 
factories.  , 

18,  19,  47,  61,  62  an.d  63. —  These  articles  arc  quoted  with 
the  object  of  sliowiuK  the  ascendancy  of. Germany  in  indus- 
trial chemistry,  but  the  showing  is  not  as  conspicuous  as  it 
hsould  be.  There  arc  many  articles  that  come  within  the 
range  of  cliemical  industry  which  are  manufactured  and  ex- 
ported by  Germany  that  do  not  appear  in  the  quoted  figures. 
It  is  well  known  that  Germany  leads  the  world  in  many  lines 
of  chemical  scientific  activities,  notably  in  coal-tar  and  pe 
troleum  derivatives.  It  is  too  large  a  subject  for  further 
reference  here,  but  I  commend  it  to  the  attention  of  Asso- 
ciations of  druggists,  chemists  and  pharmacists. 

20  and  21. — We  have  a  number,  of  factories  in  Canada 
that  turn  out  earthenware  of  the  cruder  sorts,  and  a  con- 
siderable increase  of  business  in  these  lines  only  awaits  their 
enterprise  in  the  installation  of  machinery,  aided  by  trained 
or  imported  skill,  for  the  manufacture  of  higher  grades  of 
earthenware  and  crockery.  It  is  well  known  that  in  different 
parts  of  the  country  there  are  extensive  deposits  of  clays 
suitable  for  almost  any  refinement  of  manufacture. 

22  and  23. — There  are  several  concerns  in  Canada  which 
do  extensive  business  in  electrical  supplies,  and  they  ought  to 
be  al)Ie  to  cut  into  Germany's  trade,  at  least  with  the  aid  (jf  a 
little  more  capital  and  a  little  more  enterprise,  and  possibly 
an  increased  duty. 

28  and  59. — To  import  nearly  $700,000  worth  of  furs  from 
Geniiany  to  C'anada  seems,' to  a  man  unfamiliar  with  the  con-, 
ditions  of  this  trade,  to  be  like  sending  "coals  to  Newcastle," 
and  a  consideration  of  our  possibilities  ought  to  give  a  stimu- 
lus to  the  raising  and  breeding  of  fur-bearing  animals. 

30. — The  importation  of  hops  from  our  two  enemy  coun- 
tries, .\ustria-Hun^ary  and  Germany,  amounts  to  $1.5(j,^;iO. 
If  our  brewers  can  import  hops  to  this  extent  from  Europe, 
paying  a  duty  of  about  15  per  cent.,  what  is  the  matter  with 
our  fanners?  It  is  true  that  hop  culture  is  dependent  largely 
ui)on  low  wages,  and  that  in  Europe  their  picking  and  pack 
ing  are  done  princiiially  by  women  and  girls,  but  they  are 
admitted  to  be  a  paying  crop,  and  I  believe  that  our  farmers 
shouUI  l)e  induced  to  give  them  a  fair  trial. 

31-42. — Many  of  these  items  are  specialties,  the  result  of 
highly  developed  and  scientific  industry,  but  there  are  no  ade- 
quate reasons  in  the  nature  of  things  why  our  iron  and  steel 
works  should  not  devote  their  energies  to  turning  out  more 
highly  specialized  and  valuable  articles  than  pig-iron,  billets, 
rails  and  shapes. 

60. — U  is  notable  that  our  manufacturers  have  not  taken 
ui>  the  production  of  the  higher  grades  and  more  cxpensi\  i 
qualities  of  paper,  but  why  this  should  be  so  is  not  easy  to 
understand.  Mere  lack  of  enterprise  or  capital  are  quite  in- 
sutficient  reasons  for  the  low  development  of  this  important 
industry. 

52  and  60 — These  itenis  are  wholly  connected  with  the 
beet  sugar  industry,  in  the  development  of  which  no  serious 
efforts  have  yet  been  made  in  Canada.  In  addition  to  these 
items  nearly  $(51,000  worth  of  machinery  for  the  manufacture 
of  beet  sugar  was  imported  into  Canada  in  the  fiscal  year 
1!H:!-14.  Xotwithstanding  this  the  output  of  beet  sugar  in 
Canada  is  under  10,000  tons,  while  the  total  consumption  of 
sugar  for  the  whole  country  is  nearly  400.000  tons  per  annum. 
The  manufacture  of  beet  sugar  has  been  cstablisheil  success- 
fully in  England,  but  as  it  is  yet  in  its  early  stages;  it  is  too 
early  to  draw  lessons  from  it.  The  high  cost  of  labor  in 
Canada  is  an  obstacle  in  the  way  of  the  introduction  of  this 
imlustry.  but  it  should  not  be  an  insurmountable  one. 

53  to  59. — The  same  remarks  apply  to  these  items  as  arc 
given  above  to  items  10  to  10,  but  with  greater  force,  because, 
while  Canada  cannot  grow  cotton,  it  is  eminently  .ndnptcd 
for  the  growing  of  wool 

64  and  66. — These  items  immiu  io  ilu-  lue.l  .in.i  ;n.|M.i  i.nm 


of  greater  and  more  scientific  development  in  uur  metallurgi- 
cal industries. 

There  arc  many  other  points  that  I  should  like  to  enlarg'r 
upon,  but  as  this  is  rather  a  letter  than  a  treatise  or  magazine 
article,  I  forebear. 

The  main  point  is  that  if  wc  cannot,  for  our  own  benefit 
and  advantage,  keep  for  ourselves  the  whole  of  the  $15,000,- 
000  of  trade  that  we  have  been  giving  Germany,  we  mutt,  as 
a  national  and  patriotic  duty,  keep  it  within  the  Empire. 

If  every  unit  of  our  great  Empire  would  seek  its  own 
development  first,  only  in  an  Imperial  and  not  in  a  selfish 
spirit,  the  united  efltorts  of  the  pans  would  conduce  to  the 
strength  and  prosperity  of  the  whole.  Possibly  as  one  result 
of  the  general  campaign  there  may  be  realized  one  part  at 
least  of  the  dream  of  the  Imperial  Politxal  Economist — Free 
Trade  within  the  Empire. 

In  conclusion,  let  me  take  this  opportunity  of  calling  at- 
tention to  two  very  important  matters. 

First,  the  Conservation  Commission  of  the  Federal  Gov- 
ernment, established  a  few  years  ago  as  a  branch  of  the  De- 
partment of  the  Interior,  is  doing  an  admirable  work,  not 
only  in  the  conservation,  but  also  in  the  development  and 
exploitation  of  the  natural  resources  of  the  country.  It  may 
aptly  be  styled  The  Intelligence  Department  of  the  cimimcr 
cial  and  industrial  forces  now  initiating  a  dollar  war  as  a 
sequel  and  corollary  to  the  blood  war  now  raging.  With  the 
assistance  which,  doubtless,  it  will  be  able  and  willing  '.o 
afford,  it  should  be  an  important  factor  in  the  campaign. 

Secondly,  to  secure  the  advantages  that  arc  within  our 
grasp,  it  is  of  supreme  importance  that  our  attacks  on  the 
enemies'  strongholds  should  be  organized  and  systemizcd  in 
the  most  thorough  manner.  To  this  end  I  would  suggest  that 
all  Industrial  Societies,  Boards  of  Trade,  and  kindred  bodies 
throughout  the  country  should  hold  meetings,  appoint  com- 
mittees, and  take  other  necessary  steps  to  co-ordinate  their 
efforts  with  a  view  to  the  prosecution  of  the  campaign  in  a 
vigorous  and  business-like  fashion.  The  Dominion  Manufac- 
turers" .Association  should  approach  or  memorialize  the  Gov- 
ernment in  the  early  days  of  the  ensuing  session  of  Parlia- 
ment, because  radical  changes  or  substantial  increases  to  our 
present  tariff,  and  other  ways  and  means,  will  be  discussed  a.> 
necessary  to  meet  the  cost  of  Canada's  share  in  the  present 
titanic  struggle,  upon  which  the  fate  of  the  Empire,  depends. 
The  Press  throughout  the  length  and  breadth  of  the  Domin- 
ion should  bring  home  to  every  man  engaged  in  trade,  com- 
merce or  manufacture,  the  fact  that  he  has  a  direct  and  per- 
sonal interest  in  the  campaign,  and  that  his  own  individual. 
active  partiripalii>n  flierein  is  essential  to  a  successful  issue. 


V\  ork  has  been  commenced  on  the  water  main  system 
for  North  Toronto  by  day  labor,  according  to  instructions 
given  to  Commissioner  Harris  in  connection  with  relief 
work.  The  contractors  are  now  asking  that  the  work  be 
given  out  by  contract,  claiming  that  as  many  men  will  be 
given  employment  as  if  the  city  does  the  work,  and  it  will 
keep  their  equipments  busy.  Tenders  will  be  called  for  cer- 
tain sections  to  be  decided  on  by  the  Commissioner. 


Mr.  R.  P.  Durham,  \ice-President  of  the  John  S.  Mct- 
calf  Company,  Limited.  Montreal,  who  opened  a  U^ndon 
office  for  the  company  early  last  year,  has  been  on  a  visit  to 
the  United  States  and  Canada.  During  last  year  Mr.  Dur- 
ham spent  two  months  in  Russia  and  aKs<>  visited  other  Con- 
tinental countries.  His  company  arc  now  engaged  in  build- 
ing two  elevators  for  the  Guinness  Brewery  Company,  of 
Dublin.     He  has  now  returned  to  London. 


Major  I'..  G.  Meredith  Cape,  81st  Battery,  Montreal,  is  in 
Kingston   taking  a  special   military  course.     Major  Cape   is 
resident  of  E.  G.  M.  Cape  &  Company,  Limited,  engineers 
.iud  contractors. 
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The  Need  for  an  Increased  Duty  on 
Hydrated  Lime 

THE  Canadian  lime  nuinufacturers  would  appear 
to  he  justified  in  demanding  an  increase  on 
the  duty  on  hydrated  lime  from  the  United 
States,  which  is  now  being  imported  into  this 
country  at  the  low  rate  of  17j/2  per  cent.  In  urging 
such  action  on  the  part  of  the  Government,  a  corrcs- 
Ijondent  of  this  journal  expresses  the  opmion  that 
Canadian  manufacturers  are  entitled  to  protection,  and 
that  they  should  have  the  advantage  of  what  business 
is  offering  in  this  line,  so  as  to  keep  their  plants  m 
operation  and  find  employment  for  Canadian  labor. 
The  manufacturers  of  Portland  cement  have  a  protec- 
tion of  $2.50  per  ton,  and  the  manufacturers  of  calcined 
plaster  $3.00  per  ton  (including  the  duty  on  the  bags), 
while  in  the  case  of  hydrated  lime  the  protection  is 
less  than  $1.00  per  ton. 

.American  manufacturers  are  reported  to  be  selling 
their  hvdrated  lime  as  low  as  $5.00,  including  paper 
bags.  The  price  in  the  United  States  home  market 
varies  from  $5.50  to  $6.50,  but  it  is  not  less  than  $5.50 
per  ton,  including  bags,  f.o.b.  works.  This  would  ap- 
pear to  indicate  that  the  United  States  manufacturer 
is  shi]iping  lime  into  Canada  at  from  50c  to  $1.00  per 
ton  less  than  he  is  charging  for  the  same  product  in 
his  own  territory. 

It  is  suggested  that  the  duty  on  hydrated  lime  be 
made  the  same  as  on  plaster,  i.e.,  UjAc  per  100  lbs. 
or  $2.50  per  net  ton.  If  the  (iovernment  would  give 
this  increased  ])rotection  it  would  be  not  only  a  source 
of  protection  to  the  Canadian  manufacturer,^  but  a 
source  of  additional  revenue  to  the  Canadian  Govern- 
ment, while  the  price  to  the  consumer  would  not  be 
advanced. 

While  not  acceiiting  the  responsibility  for  these  de- 
tails, the  Contract  Record  has  reason  to  believe  that 
they  may  be  accepted,  as  thew  emanate  from  a  most 
reliable  source.  (Iranting  the  accuracy  of  the  figures, 
the  duty  on  lime  would  appear  to  be  disproportionate 
and  the  matter  should  be  rectified  immediately  by  the 
Government. 


18th,  and  remained  in  operation  on  the  Commissioners' 
work  until  early  in  October,  after  which  the  new 
dredge  "Cyclone,"  which  was  constructed  specially 
by  the  Canadian  Stewart  Company,  came  on  the  work 
on  November  6th.  For  the  season  these  two  dredges 
handled  approximately  800,000  cubic  yards,  with  an 
average  length  of  discharge  jiipe — in  the  "tase  of  the 
"Shuniah" —  of  2,500  feet.  This  meant  an  average 
capacity  of  a  little  le.ss  than  300  cubic  yards  an  hour, 
at  that  distance,  while  in  operation.  The  dredge  "Cy- 
clone," with  a  2-1-in.  ])ump,  averaged  1,079  cubic  yards 
an  hour  while  in  o|)eration,  with  an  average  discharge 
])ipe  length  of  4,544  feet. 

It  is  contemplated  for  the  construction  sea.son  of 
1915  that  the  work  will  be  continued  so  far  as  the 
Western  Breakwater  is  concerned,  and  also  as  regards 
the  work  on  the  Ship  Channel,  Marginal  Way  and 
Turning  lUisin.  This  means  that  the  superstructure 
will  be  finished  on  much  of  the  substructure  work  now 
in  place,  and  that  substructure  work  similar  U>  thai 
done  in  1914  will  be  continued  during  1915.  the  super- 
structure being  placed  on  the  1915  work  during  the 
construction  season  of  1916. 

So  far  as  the  dredging  is  concerned,  the  llarbnr 
Commissioners"  own  dredges  and  the  work  to  be  done 
on  the  dredging  C(jntract  by  the  Canadian  .Stewart 
Company  will,  in  all  jirobability.  exceed  4,000,000  cubic 
vards: 

The  total  estimated  expenditures  for  the  construc- 
tion season  of  1915  will  be  about  .$2,000,000. 


The  Status  of  Toronto's  Twenty-Five 
Million  Dollar  Harbor  Scheme 

Till",  plans  |)repared  during  1912  and  1913  for  the 
develo))ment    of    Toronto's    entire    waterfront 
called   for  an    ex])cnditure    of    approximately 
$25.000000.    The  scheme  is  of  such  magnitude 
and  im|)ortance  that  an  issue  of  this  character  would 
not  be  complete  without  detailed  reference  to  its  pre- 
sent status. 

Contracts  have  already  l)een  let  by  the  Dominion 
Government  and  the  Harbor  Commissioners  to  the 
amount  of  $11,000,000,  both  contracts  having  been 
awarded  to  the  Canadian  Stewart  Company.  During 
the  season  of  1914  over  3,700  lineal  feet  of  crib-work 
substructure  was  built  for  the  Western  l>reakwater — 
i.e.,  on  the  Western  Section  between  the  W'estern 
Channe'  and  the  Ilumber  River;  and  approximately 
10,000  lineal  feet  of  substructure  was  ■)uilt  for  the 
dockage  and  retention  work  in  the  Eastern  Section, 
or  what  is  known  as  the  Industrial  District,  i.e.,  strict- 
ly applied  to  the  Ship  Channel,  Marginal  Way  and 
Northern  Slip  construction. 

So  far  as  the  dredging  contract  is  concerned,  the 
dredge  "Shuniah"  with  a  20-in.  ]nnnp  started  on  June 


The  Words  of  a  Friend 

(New  York  Sun) 

THERE  could   be   nothing  more  graceful   in   ex- 
pression  or  profoiinder    in    significance    than 
the  address  issued  by  the  Executive  Commit- 
tee of  the  Canadian  Peace  Centenary  .Associa- 
tion on  the  occasion  of  the  one  hundredth  annixersay 
of  the  signing  of  the  Treaty  of  (ihent. 

It  is  a  century  "since  British  and  American  arms 
have  been  matched  in  national  strife."  In  the  midst 
of  an  earth-shaking  war,  in  which  Canada  herself  is 
engaged  as  a  unit  of  the  l>ritish  Imperial  system,  the~ 
Dominion  points  to  the  unguarded  frontier,  more  than 
three  thousand  miles  long,  dividing  her  territory 
from  that  of  this  republic,  and  says:  "We  are  con- 
vinced that  the  dealings  of  the  great  empire  and  the 
great  republic  afford  a  noble  example  for  the  rest,  of 
the  world.  They  remain  as  an  ideal  in  international 
relations." 

.\nd  the  Dominion  i)oints  to  the  century  of  ])eace. 
with  its  constant  increment  of  friendliness  and  good 
understanding,  and  says,  "May  many  more  follow  it!" 
May  no  century  except  of  unbroken  peace  ever  fol- 
low it !  And,  The  .Sun  begs  leave  to  repeat,  let  us 
thank  Heaven  for  our  neighbors  to  the  north  of  us! 


The  Cedar  Rai)ids  Power  and  Manufacturing  L'oni- 
pany  are  now  delivering  i)ower  in  Montreal  and  else- 
where, all  the  new  steel  pole  transmission  lines  l)e- 
tween  Montreal  and  Cedars  Rapids,  and  between  the 
jiower  plant  at  Messina  Falls,  haxing  been  completed. 


The  Ontario  Hydro  Commissit)n  ha\e  oixler  a  re- 
duction in  rates  in  the  various  municipalities  concern- 
ed. The  reduction  will  save  the  light  and  j^ower  con- 
sumers .$200,000  per  annum  in  addition  to  the  $150,000 
per  annum  saved  b\-  the  1913  reduction. 


■\-l)niary    IT,    l'.»l."> 


I  III.  CONTRACT   Ki:coi<r) 


ih;; 


Wake  Up  Canada ! 

Specially  (Contributed  by  Henry  Dalby,  Montreal 


IN  Canada,  as  elsewhere,  people  are  dorniiiated  t(»  a 
Kieat  dei;ree  by  phrases.  I'^lections  are  foii^dil 
and  won  on  "war  cries";  and  business  is  control- 
led n|)on  supposed  prinei|)tes,  embodied  in  terse 
phraseology,  the  lan^uat^e  of  wliieli  is  easily  remem- 
bered, if  the  ])riniiples  laid  down  are  often  misiinder- 
. stood  or  niisai)plied.  Just  now  the  business  motto  is 
"Made  in  Canada,"  and  it  affirms  the  patriotic  duty 
of  the  Canadian  consumer  to  buy  at  any  cost  articles 
of  Canadian  manufacture,  no  matter  how  inferior  in 
(piality  to  the  imported  article. 

The  principle  is  based  upon  the  liaz\  notion  that 
the  i)hen(mienal  development  of  (ierman  industry  since 
1871,  and  especially  in  the  latter  part  of  that  perii)d, 
was  due  to  the  patriotic  determination  of  the  tiermaii 
consumer  under  Imjierial  inspiration  to  restrict  hi^^ 
puicliases.  as  far  as  |)ossible,  to  articles  "made  in  (icr- 
manv."  As  a  matter  of  fact  the  motto  "Made  in  (ier- 
many"  itself  was  actually  made  in  I'ji^land.  and  was 
affixed  by  liritish  law  upon  articles  manufactured  in 
(iermany  as  a  distinct  .stigma  of  inferiority.  This  waV 
done  not  sim])ly  to  protect  the  I'.ritish  manufacturei 
from  the  unfair  competition  of  the  (Icrman  cutler,  who 
sold  knives  made  of  hoop  iron  as  Sheffield  steel  ware, 
but  to  jnotect  the  I'.ritish  consumer  from  (icrman  im- 
|)osition. 

In  (iermany,  as  everywhere  else,  the  brand  "Made 
in  ( iermany"  was  regarded  as  a  sign  equivalent  to 
•Chea])  and  Nasty,"  and  even  now  it  is  .so  intcrprele<l 
bv  the  Kaiser's  own  subjects.  The  same  might  be  said 
of  some  of  the  things  made  in  Canada,  only  for  the 
serious  objection  that  they  are  not  cheaj). 

1  believe  in  the  reasonable  protection  of  Canadian 
industries  by  the  tariff;  but  only  as  a  means  to  an 
end  in  the  interest  of  the  whole  nation,  and  because  the 
l)olicy  is  forced  upon  us  by  the  contiguity  of  the  United 
States.  It  is  no  legitimate  i)art  (rf  the  principle  of  jiro- 
tection  to  encourage  the  Canadian  manufacturer  in 
the  exploitation  of  the  Canadian  consumer.  Other 
things  being  equal,  the  buyer,  by  all  means,  should 
give"  the  ])reference  to  the  Canadian-made  article. 
.Above  all  things  we  should  get  rid  of  the  silly  super- 
stition that  anything  is  the  better  because  it  is  im- 
ported. 

X'ot  evervlbiiig  can  be  made  to  advantage  in  the 
Dominion,  'fhere  are  many  things  which  depend  for 
their  ))roduction  upon  the  cheap  labor  oi  races  with  a 
restricted  number  of  .s])ecial  aptitudes  developed  by 
training  for  manv  generations  in  work  done  without 
the  aicfof  machiiierv.  From  our  point  of  view  their 
standard  of  living  is  low;  their  wants  arc  few;  and 
couseipieutlv  thev  make  poor  markets  for  our  most 
l>idlitable  industries.  l"or  instance,  in  the  making  ot 
flimsy  gimcracks  of  i)aper  and  baml>oo.  with  novel  and 
characteri.stic  ornamentation,  many  of  the  Oriental 
races  e.xcel.  Their  products  display  an  inlinity  of  pa- 
tient toil,  .some  artistic  taste,  clever  handicraft,  and 
a  cheapness  which  forbids  comi>ctition  by  people  who 
require  more  than  a  handful  or  two  of  rice  a  day  to 
live  upon.  Whether  the  product  is  worth  even  the 
small  price  il  costs  is  another  (piostion.  .Sometimes 
it  is,  and  sometimes  it  is  not. 

In  am    case  verv   low  standards  of  living  are  uoi 


desirable  for  the  Occidental  world,  (iraiited.  nn>st  <»f 
us  western  people  s])end  our  substance  for  that  which 
is  not  brea<l ;  and  if  we  were  willing  to  live  on  a  mono- 
tonous diet  of  rice,  we  might  he  in  a  better  jiosition  t<i 
compete  for  the  markets  of  the  world.  Hut  what  i-* 
needed  is  not  so  much  a  pcnurtotis  scale  of  living,  or  a 
great  reduction  in  the  wage-earning  capacity  of  our 
laboring  clas.ses,  a.s  a  radical  improvement  in  habit.^, 
based  upon  more  educated  tastes,  and  with  more  re- 
gard for  thrift  and  more  forethought  for  the  ever-im- 
pending rainy  day. 

.\nothcr  and  perhajjs  e\en  more  practical  and  really 
insiirinountable  obstacle  to  any  scheme  of  economic 
reform  based  upon  the  adoption  of  a  lower  wage  scale. 
is  that  the  workman  will  not  have  it.  In  war  time  and 
other  times  of  st(trm  and  stress,  they  may  consent  to 
temporary  curtailment,  but  they  will  never  consent  to 
compete  permanently  with  the  <  ierinan  for  any  line  <»f 
business  w'hich  involves  the  adoption  of  the  (ierman 
scale  of  wages,  in  a  country  where  the  .American  .scale 
of  prices  for  the  necessities  and  little  luxuries  of  life 
and  the  western  habits  of  life  jtrevail.  The  two  things 
of  course  act  and  re-act  upon  each  other. 

The  most  prosperous  times,  however,  are  not  when 
the  tailor  and  his  family  wear  their  old  boots  down  at 
the  heels  and  with  holes  in  the  uppers,  and  the  shoe- 
maker and  his  family  wear  their  old  clothes  thread- 
bare. The  best  times  are  when  each  j)atronizes  the 
other  freely  and  both  arc  kei)t  busy. 

All  Must  Co-operate 

What  uc  lia\e  to  do  is  to  co-operate  «.nt  and  all. 
xvorkmen  and  capitalists,  bankers,  .scientists.  transiMir- 
tation  coin|)aiiies  and  governments,  for  the  develop- 
ment of  those  lines  of  industry  to  which  our  people 
and  climatic  conditions  are  adapted,  for  which  we 
have  most  of  the  raw  materials,  and  which  contain  the 
promise  of  remunerative  results  for  all  concerned. 
There  are  plenty  of  such  industries  to  be  developed, 
without  troubling  about  lines  which  are  essentially 
exotic,  and  which  are  almost  as  necessary  to  our  well- 
being  by  |)roviding  scope  for  onr  foreign  commerce. 
Ill  one  form  or  another,  in  the  long  run.  exjiorts  and 
im|)orts  must  about  balance  each  other.  The  greatest 
difficulty  in  the  way  of  foreign  commerce  since  the 
opening  of  the  war  ha^  been  the  want  ..f  f. .rei'jii  ex- 
change. 

1  have  aluay.-.  ben.  „  ->.■■..,..,  ..■•..•v.iu  .■!  liiij.m.il 
Preferential  Trade,  although  I  doubt  whether  the  Im- 
perial Preference  need  be  or  can  be  embodied  in  tariff 
legislation.  Many  sections  of  the  Hritish  Kmpire  are 
so  complementary  to  each  other  that  the  Kmpire  as  a 
whole  can  be  .self-sui)porting.  If  the  people  of  the 
Cnited  Kingdom,  its  Dominions  and  Pmtectorates. 
really  prefer  to  trade  with  each  other,  that  is  the  hi};h- 
est  kind  of  Imperial  Preference;  and  legislation  should 
not  go  much  farther,  although  the  contiguitv  of  the 
I'nitcd  States  and  Canada  intriKluccs  a  perplexing 
complication  into  the  problem. 

We  nnist.  however,  remember  that  in  these  days 
distances  are  lun  measured  in  miles,  but  in  dollars 
and  cents.  The  question  is  not  how  far  a  bushel  of 
wheat  or  a  ton  of  coal  has  to  be  carried  to  this  market 
or  to  that,  but  purely  and  simply  how  much  will  it  cost 
to  transport  the  gixids.  It  actually  costs  more  to  carry 
farm  produce  from  some  parts  oi"  Kngland  to  London 
than  it  does  to  carry  similar  products  fr<»m  the  Cana- 
dian west  to  the  same  market.  It  is  a  matter  of  facili- 
ties, of  quantities,  of  gootl  roads,  railwavs.  and  steam- 
ship freights.  In  this  the  Cicrmans  havethc  advantage 
(which   is  not   without    it<  di^  kK  .mti..,-^  i    ..f  ....,^.^71- 
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meiit  railway  ownership.     In  Canada,  however,  this  is 
largely  offset  by  our  admirable  Railway  Commission. 

Tliis  Dominion  is  far  ahead  of  Germany  in  natural 
resources,  and  Canadians  are  by  no  means  inferior  to 
Germans  in  ability.  The  one  thing  we  need  to  adopt 
from  the  Germans  is  their  comprehensive  system  of 
organization  and  co-operation  between  the  various  in- 
dustries. In  the  Kaiser's  country  they  thoroughly  ap- 
preciate the  fact  that  the  by-product  of  one  manufac- 
ture is  the  raw  material  of  another  and  perhaps  a  more 
profitable  one.  This  is  as  true  on  the  farm  as  it  is  in 
the  gas  factory.  Elsewhere  I  have  repeatedly  urged 
the  appointment  by  the  Dominion  Government  of  a 
Royal  Commission  to  investigate  and  study  these 
inter-relationships  and  bring  about  the  co-operation 
of  all  the  interests  involved.  The  phenomenal  develop- 
ment of  German  commerce  and  industry  in  the  last 
forty  years  is  due  chiefly  to  this  kind  of  state  aid. 

Industrial  Changes  Brought  About  by  the  War 

How  true  it  is  that  necessity  is  the  mother  of  in- 
vention !  Hundreds  of  new  industries  have  suddenly 
burst  out  in  the  United  States,  not  because  the  Ameri- 
can manufacturers  have  suddenly  awakened  to  their 
vast  possibilities  for  profit,  but  because  their  own 
businesses  were  threatened  with  paralysis  through  the 
want  of  supplies  they  have  hitherto  been  getting  from 
Germany.  That  in  many  cases  they  have  improved 
ui)on  the  German  articles  goes  almost  without  saying. 
Unlil  lately  the  English  toy  merchants  have  been  im- 
porting their  dolls  from  Germany,  because  it  was  ad- 
mitted that  dolls'  heads  could  not  be  made  in  England. 
Since  the  war  the  Englishmen  have  learned  how  to 
make  better  dolls'  heads  than  were  ever  "made  in  Ger- 
many," and  an  enormous  trade  has  been  lost  to  Ger- 
many for  ever.  Many  British  industries  being  badly 
crippled  for  the  want  of  the  aniline  dyes  and  other  dye 
stuffs  formerly  obtained  from  Germany,  a  company 
has  been  formed  with  a  big  capitalization  in  England 
to  manufacture  the  dyes  and  the  Government  has  help- 
ed to  float  the  enterprise  by  buying  all  its  bonds.  A 
difficulty  has  arisen  in  this  connection  because  the 
investors  demand  from  a  Free  Trade  Government 
prohibitive  tariff  legislation  to  guarantee  the  per- 
manence of  the  industry  after  the  war.  I  imagine 
however  this  will  be  got  over.  Great  Britain  used 
to  monopolize  the  whole  alkali  trade  of  the  world 
and  still  supplies  nearly  the  whole  of  the  soda 
compounds ;  but  the  trade  in  potassium  compounds 
has  gone  almost  entirely  to  Germany,  through 
the  enterprise  of  the  Imperial  German  Government  in 
sinking  the  salt  wells  at  Stassfurt,  thereby  obtaining 
an  inexhaustible  supply  of  potassium  in  solution  and 
acquiring  a  property  said  to  be  worth  billions  of  marks 
to  the  Government,  and  certainly  worth  an  enormous 
amount  of  money  to  the  German  manufactiu-ers  as  the 
basis  of  many  profitable  industries. 

The  Co-operative  Principle  in  Germany 
German  industrial  development  has  also  been 
greatly  facilitated  by  the  adoption  of  the  co-operative 
l)rinciple  between  manufacturers.  The  German  Gov- 
ernment unlike  the  American  Government  rather  fav- 
ors trade  combinations  for  the  regulation  of  prices  and 
the  reduction  of  cost  of  production.  There  are  two 
kinds  of  combination  in  existence;  the  cartel,  which 
regulates  prices  and  conditions  of  .sale ;  and  the  syndi- 
cate, which  undertakes  the  actual  sale  of  the  products 
of  its  members,  while  their  energies  and  responsibili- 
lies  are  restricted  entirely  to  the  work  of  production. 
It  is  said  that  there  are  nearly  600  of  these  organiza- 
tions, and  a  recent  report  of  the  Cartel  Commissiou 


gives  a  list  of  385  cartels  and  syndicates.  Of  these  132 
are  in  the  brick  and  tile  industry,  27  in  cement,  lime, 
etc.,  62  in  iron,  19  coal,  31  textiles,  46  chemicals,  11 
wood  and  paper,  11  in  metals  and  10  in  glass. 

Another  form  of  co-operation  which  would  be  view- 
ed with  alarm  in  the  United  States  like  that  created 
by  the  Standard  Oil  octopus,  is  the  actual  amalgama- 
tion of  competing  companies,  resulting  in  vast  aggre- 
gations of  capital,  with  proportionate  power  for  wip- 
ing out  independent  competition.  Mr.  W.  H.  Dawson 
gives  a  list  of  nineteen  of  these  financial  and  commer- 
cial amalgamations  with  an  aggregate  capital  of  $638,- 
750,000,  or  an  average  of  $33,750,000  each. 

In  Germany  everything  is  for  the  State ;  and  the 
State,  before  all  things,  for  itself.  The  tendency  of 
the  State  not  only  to  create  business  monopolies  but  to 
own  them  and  use  them  chiefly  for  revenue  purposes, 
is  due  to  the  absolute  necessity  of  getting  more  money 
for  the  Imperial  Exchequer  if  the  enormous  expendi- 
ture upon  the  army  and  navy  is  to  be  maintained. 
When  the  Prussian  Government  was  accused  in  the 
Legislature  of  running  the  State  Mining  Department 
like  the  Coal  Syndicate  for  revenue  chiefly,  the  reply 
of  one  of  the  ministers  was :  "I  have  never  concealed 
the  fact  that  the  State  acts  just  as  private  industry 
acts — when  the  wolves  howl,  we  must  howl  with 
them."  The  German  governments.  Imperial  and  State, 
have  about  reached  their  maximum  taxing  capacity, 
and  one  of  the  results  of  the  war.  we  may  confidently 
expect  to  be  a  great  increase  in  the  nationalization  of 
industries  for  revenue  purposes. 

Admitting  the  danger  to  public  interest  of  private 
monopolies,  the  Government  has  broadly  hinted  its  in- 
tention of  getting  rid  of  the  danger  by  turning  them 
into  State  monopolies.  Such  things  as  coal  and  iron, 
mining,  potash,  coal  oil,  and  distilling  will  be  among 
the  first  to  fall  under  government  ownership.  The 
State  is  already  the  biggest  colliery  owner;  and  the 
potash  industry  being  already  a  monopoly  in  which 
the  government  is  largely  interested  will  soon  cease 
to  be  even  in  name  a  private  monopoly. 

Prince  Bismarck  wanted  to  nationalize  the  tobacco 
and  brandy  industries ;  and  "brandy"  distilling  became 
a  private  monopoly  iii  1897.  It  is  in  the  hands  of  the 
East  Prussian  land  owners,  who  grow  the  corn  and 
l)otatoes,  distill  the  spirit,  and  sell  it  directly  to  the  re- 
tailers. 

While  all  this  kind  of  thing  is.  of  course,  intensely 
repugnant  to  Canadians,  who  are  properly  averse  to 
government  competition  with  private  enterprise,  it  is  a 
factor  that  has  to  be  reckoned  with,  in  competing  for 
foreign  trade  in  lines  of  German  manufacture.  How 
to  restrict  private  combinations  for  the  restraint  of 
trade  without  incurring  the  worse  evil  of  government 
monopoly  or  government  competition  is  a  difficult, 
problem.  Government  ownership  of  railways  is  the 
general  rule  in  Germany,  where  it  syits  the  German 
people,  who  seem  to  like  being  herded  by  policemen 
and  government  officials,  and  disgusts  foreigners ;  but 
it  is  profitable  for  the  State,  and  facihtates  "commerce 
and  industry.  It  is  the  rule  in  Australia,  where  it 
serves  the  public  well  at  the  expense  of  the  State.  It 
has  been  tried  in  Canada,  but  generally  with  only  very 
qualified  success.  Public  ownership  of  public  utilities 
depends  upon  the  people  who  directly  control  them. 
Public  ownership  of  industrial  or  commercial  enter- 
ju-ise  is  an  untried  experiment  upon  this  continent  and 
is  not  likely  to  be  tried  except  in  some  unexpected 
emergency. 

There  is   legitimate   scope   for   the  government   in 
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initiation  and  organization  and  in  the  collection  and 
dissemination  of  information  and  sugjgestion.  In  some 
cases  financial  aid  may  l)e  justified,  as  in  the  case  of  the 
])urchasc  of  the  honds  of  the  aniline  dye  enterprise  in 
iMislaiid.  The  i)rincii)le  has  already  been  adopted  in 
Canada  hy  the  f^rantint;  of  railway  subsidies  and  iron 
and  steel  bounties.  The  establishment  of  one  industry 
may  be  the  foundation  of  countless  industries  depend- 
ent upon  its  main  products  or  by-products  for  their 
r;iw  materials. 

Another  important  aid  to  Canadian  commerce  is  to 
be  found  in  the  development  of  what  is  practically  a 
Canadian  consular  service.  At  present  the  consuls  are 
called  trade  commissioners,  but  Sir  (jeorge  Foster  has 
taken  up  the  subject  with  characteristic  ability  and 
energy,  and  I  have  no  doubt  that  when  the  war  is  over 
he  will  secure  the  recognition  of  these  by  the  foreign 
governments  as  having  something  akin  to  consular 
status.  The  German  consular  service  is  as  effective  as 
the  (Jernian  diplomatic  service  is  inefficient  and  stupid. 

Now  uiKiuestionably  is  the  time  to  arouse  public 
interest  in  Canada  in  Canada's  industrial  development; 
to  awaken  our  people  to  its  possibilities  and  to  a  real- 
ization of  the  great  advantages  we  have  in  the  extent 
and  wealth  of  our  natural  resources.  No  eight  millions, 
and  for  that  matter  no  hundred  millions  of  people,  on 
the  face  of  the  globe  have  such  assets  lying  dormant, 
such  an  amount  of  capital  lying  idle.  (Jur  provincial 
and  municipal  governments  ought  also  to  be  taking  an' 
active  interest  in  this  question.  We  have  a  lot  of  scat- 
tered manufacturing  industries  in  the  Dominion,  but 
how  many  of  them  are  identified  with  any  particular 


cities?  In  Europe  most  of  the  big  cities  are  identified 
with  some  characteristic  industries.  Manchester  cot- 
tons, Bradford  woollens,  Witney  blankets,  Nottingham 
lace  and  hosiery,  liirmingham  hardware,  IJelfast  linens, 
and  Sheffield  steel,  arc  as  well  known  all  over  the 
world  as  Hcrlin  metal  manufactures  and  machinery, 
Dusseldorf  machine  tools,  Cologne  perfumes,  Lyons 
silks,  Hlack  I-orest  clocks,  Paris  millinery  and  dress- 
making, or  Brussels  lace. 

This  is  a  critical  time  because  upon  our  present 
action  or  inaction  depends  largely  the  condition  of 
Canadian  business  after  the  war.  \Vc  must  look  to 
our  government  for  education,  information,  initiation, 
and  organization,  because  frankly  our  boards  of  trade 
are  incapable  of  grappling  with  the  problems  now  pre- 
sented. Their  attitude  might  be  fairly  described  as  a 
"don't  know  and  don't  very  much  care"  attitude.  But 
]  have  a  great  deal  of  confidence  in  Sir  George  Foster's 
ability  and  disposition  to  deal  with  the  matter  effec- 
tively. If  he  does  the  work  he  will  have  the  support 
of  those  who  ought  to  do  some  of  it  but  are  too  in- 
capable or  too  indifTerent.  There  is  a  pretty  lively 
boom  in  some  lines  of  Canadian  industry,  and  some 
mills  and  factories  are  working  day  and  night — some 
because  the  manufacturers  went  out  and  hustled  for 
business;  some  apparently  because  the  work  was 
thrown  at  them  and  they  hadn't  enough  energy  to  re- 
fuse it.  Our  American  friends  will  save  these  people 
lots  of  trouble  in  absorbing  new  ideas  by  doing  the 
work  for  them — incidentally  pocketing  the  profit. 

To  paraphrase  His  Majesty  King  George,  when 
Prince  of  Wales — "Wake  up  Canada!" 


Canada  and  German  Trade 


Specially  Contributed  by  the  London,  Eng. 

TTTERE  can  be  uo  doubt  that  whatever  other  re- 
sults accrue  from  the  present  titanic  struggle 
Germany  is  bound  to  lose  a  great  proportion 
of  the  trade  she  has  so  assiduously  built  up  in 
the  last  twenty  or  thirty  years.  The  industrial  genius 
of  the  Germans,  their  methods  of  intense  application, 
their  highly  organized  system  of  government,  have 
made  the  nation  a  great  industrial  community  whose 
wares,  stamped  with  the  impress  of  their  ])ainstakiug 
efYorts,  have  been  found  in  every  market  of  the  world. 
The  Kaiser — apart  from  his  heroics  about  "mailed  fists" 
and  "shining  armour"— has  been  in  a  sense  the  man- 
aging director  of  a  business  Empire  and  even  on  the 
question  of  war  its  commercial  aspect  has,  it  is  to  be 
feared,  been  the  foremost  consideration,  with  expan- 
sion as  its  most  hoped  for  result.  Their  ruthless  on- 
slaught on  the  peace  of  luiropc  has  been  coldly  cal- 
culated as  a  business  iiroinisition,  and  not  the  least  of 
their  eventual  loss  will  be  the  disintegration  of  the 
trade  they  have  built  up  as  the  central  o\i>ris>iot\  of 
their  national  activity. 

With  the  prospect  of  .-^uch  a  \ohiiiu  ...  ..ii-i..v.-,> 
being  diverted  into  other  channels,  it  is  not  surprising 
that  organized  elYorts  are  being  made  to  secure  at 
least  a  substantial  portion  of  it,  an  efl'ort  in  which  the 
United  States  has  taken  a  very  active  part.  It  is.- how- 
ever, u])  to  the  liritish  I'.mpire  to  see  that  this  portion 
of  the  legitimate  fruits  of  her  coming  victory  is  as  far 
as  possible  secured  for  the  Ivmpire.  and  Canada  has 
her  part  to  play  in  the  active  competition  for  German 
trade  which  is  now  imiceeding. 

The  editor  has  re(|uested  tne  to  write  on  this  mat- 
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ter  for  the  Empire  Number  of  the  Contract  Record. 
Such  a  subject  can  obviously  be  treated  from  a  statis- 
tical point  of  view — quoting  the  volume,  destination 
and  classification  of  German  exports,  comparing  them 
with  Canadian  production,  and  emphasizing  the  need 
of  pushing  those  industries  which  coincide  in  the  re- 
spective lists — but  such  a  mechanical  method  of  treat- 
ing the  subject  does  not  appeal  to  the  writer.  It  has 
probably  been  better  done  on  the  Canadian  side  of  the 
I'ond,  and  the  writer  would  prefer  to  consider  the  mat- 
ter from  the  standpoint  of  the  average  London  busi- 
ness man  (which  may  not,  however,  he  precisely  his 
own)  and  to  voice  as  far  as  in  him  lies  the  generaf  con- 
ception of  the  possibilities  opened  up.  In  doing  so 
he  will  probably  reveal  prejudices  and  ignorances 
which  he  shares  with  English  business  men  generally ; 
but  revelations  such  as  these  will  not  be  without  value 
if  they  only  teach  Canadian  business  men  (who  should 
know  better)  the  general  trend  of  commercial  opinion 
in  I.onilon, 

More  Business  Than  Usual 
1  he  lirsi  point  to  note  is  the  prevailing  optimism 
respecting  the  business  side  of  the  war.  Great  Britain 
siiontaneously  adopted  the  motto  "Business  as  usual" 
during  the  war,  and  if  there  is  need  of  another  slogan 
when  peace  is  signed  it  might  well  be — judging  from 
present  indications — "More  business  than  usual"!  No 
one  has  yet  written  a  book  on  the  "Psychologj-  of 
Commerce,"  but  mental  attitudes  and  national  senti- 
ments play  an  enormous  part  in  the  stimulation  of 
trade  between  countries.  This  optimism — I  had  al- 
most written  enthusiasm — will  find  its  first  express!,  m 
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in  a  strong  natimial  desire  to  realize  that  inter-Empire 
commercial  solidarity  of  which— without  touching  pol- 
itics— the  late  Mr.  jose])h  Chamberlain  ma,v  be  re- 
garded as  the  most  energetic  advocate.  In  the  past 
luigland  has  been  indifferent  as  to  whether  she  Ixnight 
from  Germany  or  from  the  great  self-governing  col- 
onies. She  has  been  Germany's  best  customer  and 
this  often  to  the  detriment  of  those  who  had  a  closer 
claim.  That  must  never  be  so  again.  Never  again, 
it  is  hoped,  will  the  present  generation  of  Englishmen 
buy  abroad  where  it  is  ])ossiblc  to  purchase  from  Can- 
ada or  other  of  luigland's  colonies. 

Empire  Consciousness 
To  one  who  has  witnessed  the  warmth  of  the  wel- 
come given  by  the  iMiglish  people  to  the  Canadian 
troops,  the  thrill  of  joy  and  pride  and  gratitude  at  their 
coming  into  the  struggle  to  aid  the  Old  Country,  it 
was  easy  to  realize  that  the  Imi)erial  sentiment  in  its 
best  senso  had  ceased  to  be  the  prerogative  of  a  poli- 
tical party  and  had  become  a  national  enthusiasm. 
This  sentiment,  which,  for  want  of  a  better  term,  1 
will  call  "lunpire  Consciousness,"  will  inevitably  find 
its  expression  not  only  in  increased  trade  between  the 
Mother  Country  and  the  Colonies,  but  in  a  desire 
financially  to  equip  the  latter  with  the  means  requisite 
for  augmenting  greatly  the  present  possibilities  of 
competing  with  Germany  for  the  industrial  markets 
of  the  world.  And  -Canada,  the  nearest  of  our  Col- 
onies— with  a  territory  nearly  as  extensive  as  all 
Europe — will  be  the  first  to  feel  the  effects  of  this  new 
impulse. 

Is  the  Field  Limited? 

At  first  sight  the  field  for  Canadian  enterprise  to 
supplant  tlrat  of  Germany  seems  limited,  (iermany 
is  essentially  an  industrial  country,  while  Canada  is 
jirimarily  agricultural.  Germany's  chief  exports  are 
machinery,  engines,  electrical,  optical  and  scientific 
goods,  paper  and  paper  goods,  fine  chemicals  (chiefly 
the  complex  photographic  chemicals  and  aniline  dyes 
produced  from  coal-tar  ])roducts)  and  toys.  Canada 
would  seem  to  be  distinctly  at  a  disadvantage  as  com- 
l)ared,  say,  with  the  United  States,  in  competing  for 
this  business.  In  each  of  the  industries  mentioned 
the  products  are  the  result  of  years  of  specialization, 
the  work  of  a  succession  (^f  industrial  experts  and 
chemists. 

A  Few  Suggestions 

This  disadvantage,  however,  is  more  apparent  than 
real.  In  machinery  and  engines  Canada  has  the  nucle- 
us of  an  industry  which  can  profitably  be  expanded,  if 
only  to  meet  her  own  domestic  re<|uirements  and  t(j 
save  importation.  Her  coal  and  irt)n  resources  can 
be  developed  to  this  end.  Electricity,  the  essential 
power  for  tramways,  light  railways,  lighting  and 
power  sui>ply,  calls  for  attention  as  a  ])otential  Can- 
adian industry.  I'aper  is  a  line  in  which  Canada 'can 
most  easily  secure  some  of  the  commercial  plums  fall- 
ing from  the  (ierman  tree.  Most  pa])er  nowadays  is 
made  from  wood  pulp  and  the  excellent  work  accom- 
])lished  in  this  direction  by  other  Colonies  should  fur- 
nish at  once  an  example  and  an  incentive  to  further 
developments.  Practically  all  the  colored,  embossed 
and  grai'ied  ]japers  used  in  bookbinding  and  numerous 
small  stationery  articles,  for  Iunx;pean  consumption, 
have  hitherto  come  from  Germany.  There  is  no  rea- 
son why  with  her  immense  lumber  wealth  Canada 
should  not  in  time  become  the  foremost  paper  making 
country  in  the  world.  One  cannot  speak  so  confidently- 
regarding  the  prospect  of  similarly  a])i)ro])riating  the 


fine  chemical  trade.  Great  Britain,  as  is  generally 
known,  is  actively  following  uj)  this  opening  by  means 
of  a  State  subsidized  company  with  £3,000,000  capi- 
tal, and  her  old  established  chemical  industries  stand 
an  excellent  chance  of  making  this  a  success.  In  this 
connection  it  is  of  interest  to  note  the  announcement 
that  the  Standard  Oil  Company,  which  has  hitherto 
supplied  certain  oil  products  to  Germany  for  this  in- 
dustry, now  intends  to  enter  the  market  as  manufac- 
turers of  the  fine  chemicals  made  from  them. 

Timber  and  Fuel 
Obviously,  then,  Canadian  developments  must  fol- 
low closely  the  line  of  her  own  resources.  Reverting 
to  the  timber  cpiestion,  there  should  be  a  big  market 
for  small  wo(_)d  manufactures  for  d(jmestic  and  other 
])ur])oses.  Barrel  making  and  coojjcrage  is  another 
industry  cajiable  of  expansion,  while  in  the  toy  trade, 
which  (iermany  has  hitherto  made  her  own,  wood  is 
the  material  chiefly  employed.  A  class  of  wooden  toys 
(perha])s  of  quite  new  design)  made  in  Canada  of 
Canadian  Inmlier,  should  find  a  ready  market  in  the 
Old  Country.  America  invented  the  Teddy  bear — 
the  descent  to  such  a  ])uerility  must  be  pardoned — but 
Canada  might  not  only  invent  a  new  class  of  wooden 
toy  but  might  see  that  she  keeps  the  resulting  busi- 
ness for  herself.  The  small  waste  timber  from  such 
industries  could  be  worked  up  into  briquettes — a  sub- 
ject which,  in  relation  to  ])eat  and  coal,  has  already 
jjeen  carefully  investigated  for  the  Department  of 
Mines,  Ottawa,  by  Mr.  K.  Nystrom.  The  method 
of  patient,  careful  investigation  which  has  been  applied 
to  the  briquette,  or  patent  fuel  question,  would  be 
fruitful  of  happy  results  if  a]:)])lied  to  the  other  in- 
dustries mentioned. 

Wood  Paving  Blocks 

Wood  blocks  for  street-paving  purposes  offer  an- 
other field.  The  day  of  the  hardwood  block,  as  the 
only  suitable  material,  has  pass.ed,  and  the  opinion 
among  engineers,  or  among  the  bulk  of  them,  is  that 
there  is  little  to  choose  between  hard  and  soft  wood 
so  long  as  the  blocks  in  either  case  oft'er  equal  resist- 
ance to  wear.  A  soft  wood  w-ith  a  sprinkling  of  harder 
blocks  is  equally  bad  with  a  hard  wood  with  a  sprinkl- 
ing of  softer  blocks.  Speaking  on  this  matter  of  Can- 
adian sup])l\',  a  writer  in  the  ".Surveyor"  points  to  the 
fact  that  the  Baltic  timber  trade  is  mainly  controlled 
by  (jermans,  and  this  not  merely  at  the  moment,  but  in 
ordinary  times,  owing  to  the  fact  that  Germany  has 
controlling  capital  interests  both  in  the  principal  Rus- 
sian and  Swedish  timber  companies  and  in  timber 
shipping.  "If  this  is  so,"  he  asks,  "will  the  effect  not 
be  detrimental  to  the  future  use  of  wood  blocks  for 
paving  pur])oses,  having  regard  to  the  fact  that  these 
are  mainly  cut  from  timber  emanating  from  Baltic 
ports?  Is  it  not  to  be  hoped  that  it  may  prove  pos- 
sible, by  means  of  the  new  powerful  Canadian  ice- 
breakers which  are  now  at  work  trying  to  maintain 
an  open  passage  through  the  ice  to  the  White  Sea, 
for  timber  shipments  to  continue  to  come  in  sufificient 
(|uantities  from  Archangel?  But  is  it  a  fact  that,  as 
a  rule,  trees  grown  in  such  far  northern  latitudes  do 
not  mature  to  sufficient  size  to  be  suitable  for  cutting 
wood  blocks?  As  it  is  an  ill  wind  that  blows  nobody 
good,  may  not  one  result  be  that  we  shall  encourage 
Colonial  timber  growers  to  meet  our  requirements? 
Should  not  Canada  be  able  to  furnish  suitable  timber 
for  wood  j)aving  blocks  at  a  reasonable  price?"  Freight- 
age would  appear  to  be  the  only  obstacle. 

With  Belgian  works  at  a  standstill,  so  far  as  ex- 
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portation  is  concerned,  and  with  the  cessation  of  dei- 
man  imports  into  Great  Britain,  iron  and  steel  manu- 
factures oliler  at  least  a  temporarily  extended  field  for 
trade  between  Canada  and  the  Mother  Country.  Wn-e 
nails,  cut  nails,  nuts  and  l)olls,  machine  screws,  barbed 
wire,  and  a  miscellany  of  (lomestic  wire  goods  arc 
greatly  in  demand,  (iermany  supplied  all  these  ar 
tides  in  great  quantities,  and  the  British  importer  ha- 
long  since  run  short  of  them.  To  quote  one  case, 
so  urgent  was  the  demand  for  wire  nails  recently  that 
an  initial  order  for  2.000  tons  was  forwarded  to  Can- 
ada, and,  given  satisfaction,  there  will  be— doubtless 
there  have  already  been — more  orders  to  follow. 
Whichever  way  the  war  may  t\irn,  there  will  be  a 
shortage  of  the  goods  mentionecl  for  a  long  time  to 
come,  and  if  Canada  can  satisfy  existing  demands  there 
is  not  the  least  doubt  that  the  trade  she  works  up,  or 
the  greater  jxirtion  of  it,  may  be  retained,  in  other 
words,  the  additional  outlay  required  in  building  works 
and  laying  down  plant  will  be  warranted,  for  the  few 
"lines"  mentioned  <!<>  not  by  any  means  cover  the 
]K)ssibilities. 

Traction  Difficulties 
I'he  horse  is  still  a  usef\il  animal  in    l-lngland.  in 
spite  of  the  enormous  increase  in  mot<ir  vehicles.     I  he 
war   has   caused    wholesale    commandeering,  and     the 
shortage  of  ecpnnes  has  been,  and  is  being,  keenly  felt. 
Contractors  have  been   very   hard   hit.   for  both   their 
horses   and    their    motor    wagons.    Hoats,    lorries    and 
vans  have,  to  a  grea't  extent,  suffere<l  the  .same  fate. 
The  motor  onmibus  services  have  been  curtailed  in  all 
large  cities,  and  the  harvest  which  might  have  been 
reaped  by  the  resu.scitation  of  the  horse-drawn  vehicle 
has  failed  owing  to  there  being  no  horses  available. 
Many  of  the  large  carrying  firms  advertise   the   fact 
that  they  cannot  guarantee  delivery  of  goods  for  the 
same  reason.     A  considerable  number     of     Canadian 
horses  has  already  arrived  to  make  good  war  losses, 
and  during  the  war  a  succession  of  shipments  will  be 
made:  but  these  will  all  be  for  war  purposes,  and  the 
commercial   field   still   remains   an   ojien   one   and   the 
demand  is  great.     .Some  of  the  poor  beasts  now  being 
used  by  contractors  would  be  a  disgrace  to  civilizatitni 
were   it   not   a   case   of   "needs   must   when    the   devil 
drives."    while    manv    contractors    cannot    fulfil    their 
engagement  <nving     to     their     inability  "to  obtain  the 
necessary  "cattle."     Motor  vehicles,  even  if  available. 
are  not  within  the  purchasing  powers  of  the  smaller 
man,  and  drivers,  too,  are  at  a  premium.     True,  this 
matter  is  one  that  may  have  no  direct  bearing  on  der- 
man   trade,  and   the  only  excuse   that   can   be  offered 
for  introducing  it  is  that  it  has  a  very  important  bear- 
ing (in  both  contracting  and  engineering. 
Potted  Enterprise 
Ranching  with  the  allied  industries  connected  with 
it   otTers   surelv   a   boundless   field   of   activity.      1    do 
not  know   if   Canada   has  anything  approaching   the 
meat   packing  business  of  Chicago,  but  if  not.  there 
is  no  reason  whv  she  should  not  foster  such  an  enter- 
prise      Meat   ex'tracts,   canned   meats,  bone   manufac- 
tures, leather,  dveing  and  tanning,  bone  manures,  glue 
and  gelatine  wo'rks  are  only  some  of  the  lucrative  as- 
pects of  this  industry.     In  the  matter  of  fruit  farming 
there  is  room  for  expansion.    The  canning  and  market- 
ing arrangements  are  again   the  points  to  which  at- 
tention shouUl  be  directed.     1  am  told  that  of  the  fruit 
exported     from     \ancouver     four-hfths   comes   from 
Washington.     Canada  ought  surely  to  l)e  able  to  do 
the  whole  trade!    I'oultrv  and  Uairy   farming,  organ- 
ized   for   export    trade,    should    also   otU-r    outlets    for 


commercial  activity.  One  firm  in  London  jiack.-.  shell- 
ed eggs  in  sealed  tin  cans  for  liners,  hotels  anti  con- 
fectionery establishments.  These  eggs  (if  memory 
serves  aright )  come  from  Russia.  Canada  could  easily 
make  this — in  conjunction  with  milk  |M.wdcr  and  can- 
ned milk — one  of  her  side  lines. 

Sugar  and  Alcohol 
ine  of  the  Clerman  industries  having  an  agricul- 
tural base,  but  being  finally  a  chemical  industry,  is 
that  of  beet  farming.  The  beets  give  two  im|xirtant 
products — sugar  and  alcohol.  (Jreat  Britain  has  in 
the  past  depended  largely  on  ( lermany  for  beet  sugar. 
Why  should  not  Canada  grow  beet  in  the  eastern  pro- 
vinces, with  an  eye  to  this  market?  .\lcohol,  too, 
a|)art  from  its  many  commercial  uses,  furnishes  an  ex- 
cellent motor  fuel,  and  can  readily  be  denaturised  for 
the  ])urpose.  It  gives  practically  the  same  |)ower  as 
petrol  (or  gasoline)  provided  the  motor  is  designed 
with  a  view  to  its  use,  the  dilTerence  consisting  chief- 
ly in  the  need  for  a  higher  compressioiu  The  "Auto- 
car" states  that  (lermany  is  undoubtedly  running 
short  of  petrol,  and  that,  in  order  to  conserve  its  re- 
sources in  this  direction,  a  si)ecial  form  of  carburet- 
tor has  been  evolved  which  enables  all  the  (Jerman 
trans])ort  vehicles  t«)  be  run  on  a  mixture  of  half  alco- 
hol and  half  benzol.  Thus,  although  there  is  no  pros- 
pect at  the  moment  of  a  shortage  of  petrol  in  this 
cimntry,  it  is  claimed  that,  having  been  set  the  example 
by  the  enemy,  the  War  Office  and  the  Admiralty 
should  similarly  step  in  here  and  provide  funds  for 
work  to  be  carried  out  with  a  view  to  enabling  Kng- 
land  to  be  independent  of  petrol  supplies  for  trans|«ort 
puri)oses. 

In  the  abovt  suggestions  there  may  be  smne  in- 
dustries mentioned  which  have  already  had  the  atten- 
tion of  Canadian  capitalists,  and  it  should  be  remem- 
bered in  extenuation  of  any  such  duplication  that  the' 
article  is  written,  as  has  been  said,  from  the  stand- 
])oint  of  an  average  London  business  man  without 
the  detailed  knowledge  available  to  the  man  on  the 
spot.  It  is  a  well-known  aphorism  that  "  the  on- 
looker sees  most  of  the  game,"  and  it  is  |xissible  that 
some  of  the  suggestions  made  may  be  of  actual  ser- 
vice. 

Intensive  Industrialism 

What  is  known  as  the  "intensive"  method  of  cul- 
ture can  be  applied  eipially  as  well  to  industrial  as 
it  has  been  to ,  horticultural  work.  The  growth  of 
Canada's  new  industries  must  be  based  on  thorough 
scieiitific  investigation,  and  the  best  metlunis  of  pnv 
(luction.  transp<ut  and  marketing  must  follow.  Can- 
ada, like  Cireat  Britain,  can  learn  much  from  the  meth- 
ods of  the  enemy.  Careful  State  encouragement  and 
help  have  made  all  the  ditYerence  to  (iennan  indus- 
tries. The  (iennan  State  ci>-opcrates  and  plans  for 
the  enlargement  of  the  industries  of  its  citizens.  Fin- 
ancial arrangements  arc  made  to  facilitate  commerce. 
The  banks  have  a  strong  industrial  aspect.  The  lead- 
ing Ciennan  banks  arc  identified  with  the  various  in- 
dustries of  the  country  to  a  much  greater  extent  than 
is  the  case  in  Lnglancl.  and  the  smaller  manufacturers 
or  pioneers  of  new  enterprises  can  invariably  rely  on 
financial  supi>«)rt  for  their  undertakings,  (iermany's 
representatives  throughout  the  world  ha>c  ci>nstitutc<l 
a  picked  body  i>f  "intelligence  officers"  for  (jcrmany's 
commerce.  The  same  spirit  t>f  thoroughness.  meth«xl. 
enteri)rise  and  enthusiasm  which  iK'rvatled  the  nation 
at  home  was  shared  by  her  representatives  ahnxid. 
If  "Deutschland  uber  .\llcs"  has  not  been  realized  o — 
nurciallv  it  ccrtainlv  has  wot  been  for  want  of  tr\  i    ;.; 
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In  London  the  feeling  amongst  business  men  is  that 
f(jr  England,  at  any  rate,  there  is  need  of  a  new  spirit 
which  can  be  formulated  as  "being  in  business  for 
love  of  the  game."  A  keen  enthusiasm  is  already  man- 
ifest in  some  circles.  It  will  spread  towards  the  close 
of  the  war.  We  shall  have  no  use  for  party  politi- 
cians who  make  the  nation's  commercial  interests 
pawns  in  their  own  game,  for  consular  representatives 
who  re])resent  only  the  dii)lomatic  side,  or  for  red 
tape  and  obsolete  forms  handed  down  from  early  Vic- 
torian days.  There  is  a  new  spirit  abroad — the  spirit 
of  ambition,  enthusiasm  and  a  determination  to  "win 

out." 

System,  Enthusiasm  and  Efficiency 

The  old  unfortunate  watchword  "muddling  through" 
will  give  place  to  a  new  motto,  "system,  enthusiasm 
and  efficiency,"  and  this  spirit  suffused  with  a  warm 
humanity    will,    it    is    hoped,    animate'   both    the    Old 


Country  and  the  Colonies  in  ,  their  future  great 
achievements.  It  is  said  that  an  American  engineer 
who  made  a  tour  of  German  factories  and  machine 
shops  declared  that  Germany  was  twenty  years  ahead 
of  even  America,  where  the  one  unpardonable  sin  is 
to  fail  to  be  "up-to-date."  If  this  is  so,  it  shows  how 
we  have  slacked  and  lost  ground  in  the  past.  We 
must  make  up  in  the  future.  The  writer  has  refrained 
from  quoting  figures  from  blue  books  or  white  books 
or  year  books  or  what  not.  Statistics,  valuable  as 
they  may  be  in  normal  times,  are  at  the  moment  of 
less  importance  than  psychology.  If  the  newly  awak- 
ened impulses  towards  scientific  progress,  towards 
closer  co-ordination  of  efifort,  are  wisely  directed  by 
the  leaders  of  both  Great  Britain  and  her  great  Col- 
onies, a  few  years  will  suffice  to  bring  the  Empire  to 
a  position  which  before  the  war  would  have  been 
deemed  impossible  of  achievement. 


The  Financing  of  Constructional  Work 

Specially  Contributed  by  J.  A.  Michuard,  Consulting  Engineer,  Montreal,  Que. 


SIX  months  have  passed  since  the  outbreak  of 
Germany's  ambitions  startled  the  world  and 
shook  its  finances.  Of  the  many  victims,  per- 
haps the  constructional  industry  of  Canada  has 
suffered  the  most.  Optimism  and  pessimism  prevail 
alternately  regarding  the  immediate  future  of  con- 
structional development.  In  France  we  have  an  old 
saying,  "Quand  le  batiment  va,  tout  va."  In  other 
words,  when  building  does  well  all  lines  of  business 
are  on  a  prosperous  tide.  If  it  is  tru'e,  as  the  Bank  Pre- 
sidents say  it  is,  that  constructional  work  is  to  be  re- 
tarded, it  is  certain  that  business  in  Canada  will  de- 
cline. The  writer  has  no  desire  to  prophesy  hard  times, 
but  is  merely  stating  a  fundamental  law  common  to 
all  countries — a  law  from  whose  provisions  a  young 
country  like  Canada  can  hardly  hope  to  be  exempted. 

It  is  not  supposed  for  one  moment  that  students  of 
economics,  such  as  the  vigilant  gentlemen  in  charge 
of  the  nation's  affairs,  ignore  the  law  in  question,  and 
doubtless  proper  steps  will  be  taken  with  a  view  to 
avoiding  unnecessary  national  troubles.  As  a  matter 
of  fact,  nothing  appeals  more  to  governments  than  the 
welfare  of  constructional  lines  of  activity.  It  may  be 
asserted  safely  that  in  this  country  not  less  than  two- 
thirds  of  the  entire  population  are  dependent  directly 
or  indirectly  upon  constructional  work.  For  this  rea- 
son I  am  persuaded  that  money  is  sure  to  be  forth- 
coming for  engineering  and  building  schemes.  We 
have  information  from  official  quarters  that  the  1915 
programme  of  important  work  will  be  carried  out 
at  an  expense  of  no  less  than  $14,000,000.  The 
smaller  items  of  development  will  remain  aside  for 
the  present. 

The  monies  for  Governmental  and  Municipal  con- 
struction are  obtained  from  abroad,  and  in  view  of  the 
]M-ohibition  upon  gold  enacted  by  both  Great  Britain 
and  France  an  appreciable  difficulty  arises.  Suppos- 
ing, however,  that  no  money  is  available  from  over  the 
border  the  Government  has  power  to  deal  with  all 
emergencies,  and  it  is  easy  to  devise  finatjcial  measures 
to  meet  requirements  neces.sitated  by  the  estabhshed 
programmes  of  Governments  and  Municipalities,  with- 
out relying  upon  money  borrowed  from  foreign 
.sources.  Necessity  is  the  mother  of  invention  the 
world  over.  When  national  interests  call  for  new 
methods-  of  financing,  new  methods  must  be  found — 


providing  that  such  innovations  do  not  impair  national 
credit.  The  Canadian  people  must  impress  this  upon 
their  Government. 

Returns  show  an  abundance  of  private  money  de- 
posited with  the  banks.  The  greater  part  of  the  money 
should  be  put  into  circulation,  for  the  simple  reason 
that  money  has  been  created  not  for  hoarding  but  for 
circulation  through  the  channels  of  human  activities. 
The  Canadian  people  want  that  money  out  of  the 
banks  so  aS  to  provide  for  the  flood  of  immigration 
which  is  bound  to  come  next  year  or  in  the  years  to 
come.  Of  course  the  banks  are  the  guardians  of  their 
shareholders'  money,  and  banking  institutions  refiect 
the  financial  solidity  of  the  Canadian  people.  Their 
responsibilities  are  great,  and  the  directors  have  to 
exercise  extreme  caution  in  their  decisions,  which  may 
avert  or  precipitate  a  national  financial  crisis  at  any 
lime  when  acute  depression  prevails.  The  banking 
administration  so  far  has  been  a  matter  for  congratu- 
lation. 

This,  however,  would  appear  to  be  the  opportune 
time  for  the  constructional  interests  to  make  an  or- 
ganized appeal  for  the  funds  held  bj-  Canadian  banks. 
The  banks  are  putting  up  no  actual  opposition.  They 
ask  nothing  more  than  good  solid  collateral  security 
and  cash  on  demand  if  necessary.  This  is  one  of  the 
jiroblems  which  builders  have  to  solve  in  order  to  ob- 
tain the  money  now  in  the  banks.  The  Dominion 
Government  is  composed  of  men  who  know  the  value 
of  dollars  and  cents,  but  it  has  always  been  friendly 
to  the  constructional  interests.  Having  such  encour- 
agement in  mind,  all  identified  with  construction 
should  co-operate  in  organizing  strong  Government 
assistance,  providing  the  suggestions  they  bring  for- 
ward carry  a  sane  conception  of  public  financing.  In- 
stances of  occasional,  temporary  and  especial  financing- 
methods  are  i)lentiful  in  the  history  of  the  older  coun- 
tries and  Canadian  financiers  know  them  well. 

If,  then,  we  assume  that  a  grave  crisis  is  highly 
probable ;  that  plenty  of  money  is  available  to  prevent 
a  crisis;  that -we  have  a  willing  Government,  and  that 
the  banks  are  disposed  to  accommodate  us,  what  is  the 
solution?  The  solution  would  appear  to  be  found  in 
carefully-laid  plans  and  arguments  brought  to  bear 
upon  the  Government.  The  proposals,  of  course, 
should  be  laid  before  the  Government  by  co-operative 
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and  organized  interests  having  in  view  the  placing  of 
constructional  activities  on  a  working  basis  without 
the  help  of  money  coming  from  abroad — since  none  i-. 
to  be  had,  thanks  to  Germany's  ambitious  dreams. 

if  constructional  activities  undergo  a  crisis  this 
spring,  two-thirds  of  the  population  will  be  aflfected 
severely,  while  all  branches  of  trade^nd  industry  will 
be  more  or  less  disorganized.  Such  a  crisis  in  a  few 
short  months  would  place  the  country  in  a  state  upon 
which  it  is  better  not  to  dwell.  We  can  all  imagine 
what  a  country  would  be  like  were  there  no  work  for 
two-thirds  of  its  population. 

Now,  Canada  is  something  more  than  a  borrowing 
country ;  it  is  an  immigration  country.  Without  im- 
migration Canada  would  fare  very  poorly,  and  we  may 
rely  upon  it  that  unless  we  take  some  measures  to  re- 
lieve tlie  situation  of  those  immigrants  who  have  been 
in  the  country  only  a  year  or  two  we  shall  lose  them. 
We  may  make  all  kinds  of  excuses  prompted  by  the 
war,  but  "empty  stomachs,"  according  to  the  proverb, 
"have  no  ears."  If  there  is  not  some  adjustment  by 
the  spring,  the  foreign  element  will  soon  get  discour- 
aged and  we  shall  sec  a  fanlikc  exodus.  In  these  re- 
turning immigrants  Canada  will  have  a  poor  adver- 
tisement indeed.  If  two-thirds  of  Canada's  actual 
population  were  reduced  to  a  state  of  destitution,  peo- 
ple would  soon  see  Canada  in  another  light  and  the 
reputation  of  the  country  would  suffer  materially. 

The  Solution  would  appear  to  be  found  in  organ- 
ization— organization  which  will  make  sure  that  all 
the  money  in  the  country  available  for  the  purpose 
shall  be  devoted  to  public  and  private  constructional 
work,  so  as  to  provide  employment  for  all.  Without 
making  an  honest  effort  to  put  such  a  policy  into  ef- 
fect, we  may  as  well  look  for  long,  long  years  of  hard 
times.  Miracles  jnay  happen,  but  the  fundamental 
law  of  economics  holds  good  the  world  over. 

In  conclusion,  I  cannot  do  better  than  quote  from 
a  speech  delivered  by  the  Hon.  Sir  George  E.  Foster, 
Minister  of  Trade  and  Commerce,  before  the  mem- 
bers of  the  Toronto  Board  of  Trade: — 

"Do  I  say  this  to  discourage?  No!  It  does  not 
discourage  the  brave  man,  the  strong  man,  when  you 
tell  him  that  there  are  difficulties  in  the  way,  and  cause 
him  to  see  them.  He  fights  all  the  better,  and  he  tights 
all  the  more  strongly  because  he  has  the  sense  of  it. 
Now,  a  word  at  the  end  as  to  what  we  need.  What 
we  need  is  what  I  think  we  have  plenty  of — we  need 
courage,  and  a  will  based  on  courage — courage,  which 
has  brought  Canada  to  a  position  that  is  one  of  the 
most  creditable  things  in  Canadian  progress  and  his- 
tory. First,  then  let  us  put  on  courage  and  contidcnce. 
which  arc  well  based,  and  set  ourselves  to  work  to 
face  the  position  and  conquer  it." 


There  is  a  demand  for  more  concise  and  i)ractical 
information  regarding  the  economic  value  of  the  min- 
erals contained  by  the  province  of  New  Brunswick 
In  New  Brunswick  there  are  deposits  of  bituminous 
coal,  iron,  limestone,  gypsum,  oil  shale,  granite,  por- 
phyry, antimony,  graphite,  copper,  nickel,  infusorial 
earth,  etc.,  and  yet  the  public  at  large  know  little  of 
the  economic  value  and  extent  of  the  most  of  these 
deposits.  In  view  of  the  demands  that  the  changed 
conditions  of  trade  are  making,  practical  information 
of  this  character  is  very  desirable.  If  it  could  be  fur- 
nished by  the  Geological  Department  according  to  pro- 
vinces it  would  i>rove  of  inestimable  value. 


The  University  of  Toronto  and  War 

Ti  I E  splendid  response  to  the  call  of  the  Empire 
made  by  the  Universities  of  Great  Britain 
linds  a  parallel  in  the  University  of'  Toronto, 
which  has  made  a  most  creditable  contribution 
to  the  army  from  its  graduates  and  undergraduates. 
In  the  proportion  of  numbers,  an  actual  comparison 
could  not  be  made  to  advantage,  but  it  must  be  re- 
membered that  at  the  outbreak  of  the  war,  the  mihtary 
organizations  of  the  Canadian  colleges  were  in  a  much 
more  rudimentary  condition  than  thcjsc  of  the  British 
Universities. 

The  following  convey.-,  an  inadequate  idea  of  wliat 
has  been  done  by  the  University  of  Toronto,  no  ac- 
count having  been  taken  of  the  Third  Contingent,  but 
it  will  serve  to  show  the  degree  of  enthusiasm. 

First  Contingent 

Officers.— Lt.-Col.  C.  H.  Mitchell,  B.A..Sc ,  member  oi 
the  Board  of  Governors;  Lt.-Col.  R.  D.  Rudolf,  l'rofes»or  of 
Therapeutics;  Lt.-Col.  W.  A.  Scott,  Associate  in  Surgery; 
Major  P.  Goldsmith,  Demonstrator  in  Oto- Laryngology; 
Captain  G.  R.  Philp,  Demonstrator  in  Anatomy;  Captain  P. 
K.  Menzies,  Assistant  in  Clinical  Surgery;  Captain  G.  A. 
Cline,  Instructor  in  University  Schools;  Captain  C.  E.  Colc; 
Demonstrator  in  Therapeutics;  Dr.  B.  E.  Clutterbuck,  Assist- 
ant in  Gynaecology;  Dr.  A.  J.  Mackenzie,  Demonstrator  in 
Medicine,  and  Mr.  E.  Owen,  Lecturer  in  German. 

According  to  our  most  recent  information  there  arc,  be- 
sides the  members  of  the  staff,  134  graduates  and  86  under- 
graduates, and  of  these  137  are  officers  and  83  privates.  The 
chief  electrician  and  several  of  the  laboratory  assistants  are 
also  on  service,  and  their  places  are  being  kept  for  them. 
Professor  de  Champ,  and  Messrs.  Balbaud  and  Bibet  of  the 
Department  of  French  in  University  College  have  been  serv- 
ing with  the  French  Army  since  the  beginning  of  the  war. 

Second  Contingent 

Officers. — Lt.-Col.  Fotheringham,  .■\ssociatc-Professor  of 
Clinical  Medicine,  is  Chief  Medical  Officer.  Other  members 
of  the  staff  who  have  been  giving  their  time  in  preparing  for 
its  mobilisation  are:  Captain  J.  A.  Amyot,  Professor  of  Hy- 
giene; Lt.-Col.  J.  A.  Roberts,  Demonstrator  in  Clinical  Sur- 
gery; Lt.  G.  B.  Strathy,  Demonstrator  in  Oinical  Medicine; 
Lieut.  Bruce  Robertson,  Assistant  in  Pathology. 

At  present  our  information  is  quite  incomplete,  but  we 
have  the  names  of  .'>3  graduates  and  63  undergraduates  who 
liave  been  accepted. 


A  deputation  consisting  of  the  mayors  of  Calgary,  Leth- 
bridge  and  Medicine  Hat  waited  recently  upon  Sir  Robert 
Borden,  Hon.  VV.  J.  Roche  and  Hon.  Arthur  Meighen  with  a 
request  to  relieving  the  .Mberta  unemployment  situation.  It 
was  asked  that  the  construction  of  the  projected  public  build- 
ings be  proceeded  with  and  also  that  the  Government  start 
the  irrigation  scheme  in  the  Lcthbridge  district,  the  proposal 
being  to  irriKate  100.000  acres  of  land  at  a  cost  of  S18.00  an 
acre,  or  slightly  less  than  $2,000,000.  The  Premier  promised 
consideration. 


The  Board  of  Trade  of  New  Westminster,  B.C..  is  urg- 
ing the  Dominion  Government  to  continue  the  work  on  the 
Stevcston  jetty  which  is  designed  lo  maintain  a  deep  channel 
a<!ross  the  Sandheads.  To  this  end  the  executive  will  arrange 
a  conference  with  Mr.  J.  D.  Taylor,  M.P.,  and  formulate 
plans  to  strengthen  the  Doiiiiiiion  nuMiitior'>  Ii.inds  in  this 
matter. 


h  ..-.  ..i.i,v.i...icd  that  a  Luton.  Eng.,  manufacturer  .>i 
straw  hats,  who  is  impressed  with  the  situation  and  advan- 
tages of  Victoria.  B C.  for  a  factiuy.  will  Im-ate  there. 
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The  Quebec  Bridge,  which  has  "the  Longest 
Span  Known  to  Bridge  Construction" 

Constructional  Progress— How  the  Quebec   Qridge  Compares 
with  the  Celebrated  Firth  of  Forth  Bridge 


Specially  Contributed  by  H.  P.  Borden.  Assistant  to 

AFTER  several  years'  study  and  investigation, 
the  new  Quebec  Bridge     is     approaching  a 
stage  where  one  may  anticipate  its  ultimate 
completion  within  a  short  time.     Work  was 
started  on  the  construction  of  the  piers  of  this  bridge 
in  1909,  six  years  having  been  required  to  fully  com- 


General  view  of  crossing,  showing  start  on  the  erection  of  the  north  anchor  arm. 

(Note  the  1000-ton  traveller  in  operation,  and  duplicate  being  erected  on 

the  south  side.) 

plete  this  work.  Five  piers  in  all  were  constructed — 
two  main  piers,  two  anchor  piers,  and  one  intermedi- 
ate pier.  The  anchor  piers,  although  about  150  ft. 
high,  and  containing  about  17,000  cubic  yards  of  ma- 
sonry each,  presented  no  engineering  difficulties.  The 
main  piers,  however,  considering  their  volume,  depth, 


View  of  panel  length  of  bottom  chord,  weighing  400  tons,  as  now  assembled 
in  the  shop. 


Chief  Engineer,  Board  of  Engineers,  Quebec  Bridge 

and  the  conditions  under  which  they  were  placed,  prob- 
ably constitute  a  record  for  this  class  of  work,  each 
pier  costing  in  the  neighborhood  of  one  million  dol- 
lars. No  serious  difficulty  was  encountered,  however. 
One  of  the  piers  was  carried  down  50  ft.  and  the  other 
80  ft.  below  the  bed  of  the  river  to  solid  foundations. 

The  span  of  the  bridge  is  the  same  as  that  of  the 
old  bridge,  namely,  1,800  ft.  This  enormous  length  of 
span  enables  Canada  to  claim  the  honor  of  possessing 
a  bridge  with  the  longest  span  known  to  bridge  con- 
struction. The  justly  celebrated  Firth  of  Foith  Bridge 
in  Scotland,  which  up  to  the  present  has  claimed  this 
honor,  has  a  span  of  1,710  ft.,  but  it  has  two  spans 
instead  of  one.  It  might  be  interesting  here  to  com- 
pare briefly  a  few  of  the  features  of  the  two  bridges : 

The  total  over-all  length  of  the  Quebec  Bridge  is 
3,239  ft.,  as  compared  with  5,349.5  ft.  for  the  Forth 
Bridge.  Both  bridges  have  two  railway  tracks,  the 
Quebec  Bridge  having  two  sidewalks  extra. 

The  Canadian  bridge  is  designed  to  carry  a  live 
load  per  lineal  foot,  exclusive  of  its  own  weight, 
amounting  to  11,000  lbs.,  as  compared  with  4,480  lbs. 
for  the  bridge  in  Scotland,  the  former  weighing  about 
65,000  tons  as  compared  with  57,000  tons  in  spfte  of 
the  fact  that  the  latter  is  some  2,110.5  ft.  greater  in 
length.  The  weight  of  the  Quebec  Bridge  per  lineal 
foot  of  cantilever  only  is  44,400  lbs.,  as  compared  with 
21,360  lbs.,  the  former  having  4.03  lbs.  of  steel  for 
every  pound  of  live  load,  as  compared  with  4.77  lbs. 
of  steel  per  pound  of  live  load  for  the  latter.  The 
prescribed  test  load  for  the  Quebec  Bridge  is  4  1/3 
times  heavier  than  that  used  for  the  Forth  Bridge. 

Thus  it  may  be  seen  that  while  the  Forth  Bridge 
is  considerably  longer  from  abutment  to  abutment,  yet 
the  Quebec  Bridge  is  not  only  greater  in  span  but 
greatly  exceeds  the  total  weight  of  the  Forth  Bridge, 
due  to  the  much  heavier  train  loads  for  which  it  is 
designed. 

On  account  of  the  unprecedented  weight  and  size 
of  members  for  this  bridge,  the  St.  Lawrence  Bridge 
Company,  the  contractors  for  the  superstructure,  were 
compelled  to  design  not  only  new  shops,  but  in  many 
cases,  new  and  extremely  heavy  types  of  machines  for 
the  fabrication  of  this  work.  These  shops  have  now 
been  in  operation  for  about  two  years,  and  at  the  pre- 
sent time  have  fabricated  and  shipped  to  the  site  about 
iMic-half  the  steel  work  required  for  this  contract. 

At  the  bridge  site,  special  erection  equipment  also 
had  to  be  provided  for  the  handling  and  erection  of 
the  various  members  of  the  bridge.  The  heaviest  piece 
to  be  handled  weighed  approximately  one  hundred 
tons.  All  equipment,  both  in  the  storage  yards  and  in 
the  bridge,  was  required  to  have  a  capacity  of  this 
amount. 

The  erection  traveller  required  for  the  erection  of 
the  cantilever  bridge  proper  is  a  very  elaborate  piece 
"f  equipment,  weighing  in  the  neighborhood  of  1,000 
tons,  standing  200  ft.  high,  and  costing  about  $175,000. 
This  traveller  is  equipped  with  two  travelling  cranes 
running  on  tracks  at  the  top,  and  also  with  four  hoist- 
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ing  engines  for  operating  booms  at  the  four  corners  of 
the  tower.  All  tiie  niacliines  on  this  traveller  are 
ol)eratecl  by  electricity,  and  most  of  them  aie  coiitrolleil 
by  one  man  at  a  control  board  on  the  lower  bridge. 
This  man  is  thus  enabled  to  be  at  the  lower  level — 
where  most  of  the  work  is  going  on— and  can  take  his 
instructions  directly  from  the  foreman  in  charge. 

During  the  past  season  very  satisfactory  progress 
has  been  made  in  the  erection  of  the  North  .Anchor 
Arm,  practically  the  whole  of  this  part  of  the  bridge, 
amounting  to  some  15,000  tons,  having  been  com- 
pletely erected  in  place.  This  part  of  the  structure  is 
erected  on  elaborate  steel  falsework  supporting  the 
floor  upon  which  the  erection  traveller  runs  and  also 
su])i)orting  the  trusses  independently  of  the  floor.  This 
falsework  is  lilted  with  jjueumatic  jacks  at  the  base, 
by  which  it  can  be  adjusted  to  suit  required  condi- 
tions during  erection.  Owing  to  the  limited  capacity 
of  the  handling  apparatus,  as  determined  by  practical 
considerations,  practically  all  members  of  the  bridge 
are  shipi)ed  in  two  halves  and  spliced  longitudinally 
in  the  field  after  erecti(5n.     Instead  of  the  pins  at  the 
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panel  points  being  continuous  through  all  four  webs, 
they  are  made  in  two  halvas,  each  half  taking  the 
stress  from  two  webs  only.  This  ai)])lies  in  all  cases, 
with  the  exception  of  a  few  minor  tension  members. 
Thus  it  will  be  seen  that  each  truss  of  this  bridge  is 
in  fact  two  distinct  trusses,  with  sei)arate  pins  ])lace(i 
side  l)y  side  and  connected  in  the  field  with  diaphragms 
and  lattice  bracing. 

Another  de])arture  from  ordinary  practice  is  noted 
in  the  to])  chords,  where  the  eyebars  between  main 
panel  points  are  supported  at  the  centre  on  snuiU  lat- 
tice trusses.  This  tloes  :iway  with  the  necessity  of  pri>- 
viding  a  rediuidant  member  at  the  luichlle  of  the  panel 
til  su])pt)rt  the  eyebars  during  erection. 

Next  spring  the  first  thing  to  be  done  w  ill  be  the 
erection  of  the  main  posts  over  the  shoe  on  the  main 
pier.  These  jiosts  are  probably  the  largest  members 
ever  manufactureil,  being  310  ft.  long,  centre  to  centre 
of  pins,  sujiported  laterally  at  only  one  ]H>int  during 
their  entire  length.  The  cross  sections  of  these  posts 
are  really  four  sep.irate  box  columns,  one  at  each  cor- 
ner, being  tied  together  by  plates  and  lattice. 


Rnormous  proportioiia  oi  v^vidi,;,  oi  ,.<,>>, i'f«;M)on  member  *«i,Ttc  acwn 
memlxrs  Inlertcct. 


One  of  the  most  complicated  details  of  the  bridge 
is  the  link  at  the  extreme  top  of  this  post,  which  is 
all  nickel  steel,  and  the  point  of  intersection  of  seven 
members.  This  detail  has  webs  7^  inches  thick,  and 
weighs  approximately  140  tons.  The  four  posts  re- 
quired for  this  bridge  will  cost,  erected,  in  the  neigh- 
borhood of  one  million  dollars. 

Steps  are  now  being  taken  to  erect  a  duplicate 
traveller  and  falsework  on  the  south  side  of  the  river, 
and  next  year  work  will  go  on  simtiltaneously  on  bf)th 
sides  of  the  river. 

By  the  end  of  lu.xi  -i..,-.  ,,  a,  ,^  i,..pcd  that  the 
north  cantilever  arm  and  south  anchor  arm  will  be 
fully  erected.  By  the  season  of  1916  it  is  expected 
that  the  work  of  erecting  the  suspended  span  will  be 
undertaken.  This  si)an,  <>40  ft.  long,  110  ft.  high,  <SS  ft. 
wide,  and  weighing  about  5.500  tons,  will  be  floated 
intt)  place  instead  of  being  erected  as  a  cantilever  from 
the  end  of  the  cantilever  arm.  By  this  scheme  of  erec- 
tion about  one  year  will  be  saved  in  the  erection  of 
the  bridge.  It  is  expected  that  this  span  will  be 
erected  on  the  shore  at  some  jwint  in  close  proximity 
to  the  bridge  site,  and  that  at  the  proper  time  it  will 
be  transferred  to  large  pontoons  and  floated  into  posi- 
tion. It  will  be  lifted  off  the  jxjntoons  by  means  of 
heavy  steel  hangers  at  the  ends  of  the  cantilever  arm 
and  hoisted  into  position  by  means  of  powerful  hyd- 
raulic jacks.    From  the  fact  that  at  this  point  there  is 
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about  a  16-ft.  tide  and  an  8  to  10-mile  current,  the 
erection  problem  is  rendered  both  interesting  and 
difficult. 

It  is  expected  that  the  bridge  will  be  open  to  traffic 

early  in  1917. 


The  construction  of  this  bridge  is  under  the  direc- 
tion of  the  Board  of  Engineers  of  the  Quebec  Bridge, 
which  is  composed  of  Messrs.  C.  N.  Monserrat  (Chair- 
man and  Chief  Engineer),  Ralph  Modjeski,  and  C.  C. 
Schneider. 


Why  Canada  Should  be  Optimistic 


By  W.  J.  Whiteside,  Toronto 


EVERY  optimist  in  Canada  should  take  a  pessi- 
mist in  charge.  The  cheerful  man  should 
gently  lead  the  disciple  of  calamity  to  some 
quiet  corner,  and  there  impart  to  him  as  kind- 
ly as  only  the  true  optimist  can,  the  knowledge  that 
this  country  will  still  be  distinctly  visible  on  any  good 
map  of  the  world  when  peace  is  concluded  in  Berlin. 
The  pessimist  is  not  a  thinker  and  his  imagination 
flourishes  only  in  grooves  of  gloom.  It  is  necessary 
that  he  be  trained  to  walk  upright  in  the  sunshine 
among  the  people  who  are  adapting  themselves  to  new 
conditions  before  he  can  be  expected  to  shake  ofif  his 
adopted  convictions  and  take  his  proper  place  in  the 
daily  toil  of  the  nation.  The  national  machinery  in  this 
country  did  not  stop  when  the  first  German  goose- 
stepped  across  the  borders  of  Belgium.  Canadians 
did  not  take  to  their  cellars  or  cease  to  eat  as  usual. 
Neither  did  the  products  of  the  fertile  fields  of  Can- 
ada disappear  from  the  bins  and  the  elevators  or  the 
live-stock  perish  on  the  hillsides.  Few  manufacturing 
plants  of  consequence  had  to  close  because  of  the  in- 
auguration of  hostilities  and  those  that  did  will  be 
started  again  before  long.  Admittedly,  the  war  has 
disturbed  business,  but  not  beyond  the  possibility  of 
rapid  and  efficient  adjustment,  and  those  adjustments 
have  in  large  measure  been  already  achieved.  As  the 
first  shock  is  always  the  hardest  to  bear,  it  is  reason- 
ably safe  to  assume  that  the  problems  of  the  future 
will  be  as  capably  handled  and  that  day  by  day  the 
nation  will  progress  to  a  position  of  steadiness  and 
contentment. 

There  were  not  lacking  pessimistic  prophets  to 
preach  that  dark  days  were  dawning  when  Canada's 
volunteers  began  to  gather  for  service  over-seas.  Yet, 
because  of  that  mobilization,  factories  throughout  the 
country  were  soon  running  with  full  staiTs,  and,  in 
many  cases,  running  overtime,  to  furnish  the  equip- 
ment required.  Boots,  socks,  underclothing,  uniforms, 
rations,  rifles  and  ammunition  had  to  be  acquired.  As 
the  Government  has  announced  that  men  will  be  con- 
stantly in  training  here  while  the  war  lasts,  it  is  likely 
that  these  self-same  factories  will  continue  to  operate, 
as  a  result  of  the  war,  while  the  conflict  lasts.  In  ad- 
dition, quite  out  of  a  clear  sky,  came  orders  for  sad- 
dles and  harness  from  the  Governments  of  Great  Brit- 
ain, France  and  Russia,  in  large  quantities  because  the 
manufacturing  plants  of  those  countries  could  not  pro- 
duce the  supplies  needed  quickly  enough.  The  har- 
ness business  is  always  rather  dull  in  the  fall  and  the 
demands  of  the  armies  of  the  allies  were  gratefully 
received.  Canada  is  being  called  upon  to  furnish 
horses  at  good  prices,  beef  at  good  prices,  and  other 
foodstuflfs  at  good  prices,  and  in  bulk  considerably 
greater  than  is  customary  in  times  of  peace,  so  that 
Canada's  portion  of  the  war  surely  has  not  been  an 
unmitigated  evil. 

The  markets  of  a  few  manufacturers  were  upset 
by  the  Old  World  fighting,  but  they  will  find  that  their 


products  may  be  diverted  to  other  markets.  As  a  mat- 
ter of  fact  producers  so  placed  are  not  numerous  in 
Canada.  The  majority  of  our  manufacturing  plants 
are  devoted  to  the  production  of  goods  essential  to  the 
daily  routine  of  the  people  and  the  demand  in  the  home 
market  is  sufficient  to  enable  them  to  maintain  opera- 
tions. 

The  last  Dominion  census,  that  of  1911,  is  author- 
ity for  thestatement  that  there  were  in  Canada,  in  1910, 
some  nineteen  thousand  odd  manufacturing  plants.  Of 
those,  6,985,  or  more  than  a  third  of  the  manufac- 
turing plants  of  the  Dominion — were  devoted  to  the 
production  of  foodstuffs.  As  the  people  have  to  be  fed, 
most  of  these  plants  should  be  able  to  carry  on  their 
operations  as  usual.  The  employees  on  the  pay  rolls 
of  these  factories  in  1910  numbered  52,730.  The  wages 
paid  totalled  $14,492,568,  and  the  cost  of  materials 
stood  at  $175,453,469,  the  whole  constituting  a  con- 
siderable item,  the  spending  of  which  is  calculated  to 
stimulate  activity  in  other  lines  of  industry. 

In  timber  and  wood  products  the  census  gives  the 
number  of  plants  as  4,999,  employees  110,049,  the 
wages  paid  $39,379,739  and  the  cost  of  materials  $94,- 
052,429.  Speculative  building  has  largely  ceased,  but 
Canadian  woods  may  be  an  essential  feature  of  speci- 
fications for  buildings  going  up  for  the  Governments 
and  for  municipalities  throughout  the  Dominion.  There 
will  possibly  be  a  decrease  of  output  in  furniture.  The 
lumber  mills  ordinarily  enjoying  an  export  business 
ought  to  be  able  to  continue  operations  much  as  usual, 
though  they  will  not  have  access  to  Germany  and 
Austria,  and  there  is  ample  opportunity  for  many  of 
the  other  lumber  men  to  seek  outside  trade  as  well. 

The  textile  industry  appears  to  be  in  an  excellent 
position.  The  number  of  plants  in  1910  is  given  as 
1,444,  the  72,672  employees  were  paid  $26,703,826  in 
wages,  and  the  cost  of  materials  was  $72,128,436.  With 
the  cutting  off  of  supplies  from  Germany  and  Austria 
our  Canadian  plants  should  be  called  upon  to  furnish 
a  wider  range  of  goods  than  ever  before  for  the  do- 
mestic market,  and  what  with  the  making  of  necessary 
clothing  these  factories  are  busy.  It  rests  with  the 
manufacturers  themselves  whether  they  are  to  hold 
the  new  domestic  market  when  the  war  is  over  and 
trade  routes  are  open  all  over  the  world. 

In  paper  and  printing  the  statistics  show  772>  plants. 
Employees  numbering  22,894  received  in  wages  $10,- 
866,721  and  the  cost  of  materials  was  $16,956,697.  As 
the  newspapers,  to  give  the  news  of  the  war  are  go- 
ing to  issue  more  often  than  in  times  of  peace,  it  stands 
to  reason  that  men  will  continue  to  be  employed  cut- 
ting the  spruce  in  the  woods,  floating  it  down  the 
rivers  or  loading  it  upon  trains  for  delivery  to  the 
mills,  and  that  the  pulp  and  paper  plants  will  keep  on 
with  the  business  of  turning  out  paper  at  least  in  quan- 
tities as  plentiful  as  in  peaceful  days.  For  cardboard 
and  papers  other  than  that  used  by  newspapers  there 
is  still  a  demand.     At  present  there  may  be  a  slight 
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The  Day 

(From  a  poem  by  Henry  Chappell,  a  railway  porter  of  Bath,  Eng.) 

You  spied  for  the  Day,  you  lied  for  the  Day, 

And  woke  the  Day's  red  spleen. 
Monster,  who  asked  God's  aid  Divine, 
Then  strewed  His  seas  with  the  ghastly  mine; 
Not  all  the  waters  of  all  the  Rhine 

Can  wash  your  foul  hands  clean. 

You  dreamed  for  the  Day,  you  schemed  for  the 
Day; 

Watch  how  the  Day  will  go. 
Slayer  of  age  and  youth  and  prime — 
Defenceless  slain  for  never  a  crime. 
Thou  art  steeped  in  blood  as  a  hog  in  slime, 

False  friend  and  Cowardly  foe. 

But  after  the  Day  there's  a  price  to  pay 

For  the  sleepers  under  the  sod; 
And  Him  you  have  mocked  for  many  a  day — 
Listen,  ?nd  hear  what  He  has  to  say: 
"Vengeance  is  Mine,  I  will  Repay," 

What  can  you  say  to  God? 


falling  off  in  the  amount  of  printed  matter  demanded 
by  the  manufacturers,  wholesalers,  and  retailers,  so 
that  the  job  printing  plants  and  the  advertising  col- 
umns are  not  called  upon  as  frequently.  But  that  con- 
dition is  passing. 

Chemistry  has  been  described  as  the  intelligence 
department  of  industry.  The  making  of  chemicals  and 
allied  products  in  Canada  in  1910  required  178  plants 
and  5,274  employees.  The  wages  paid  amounted  to  $2,- 
393.971,  and  the  materials  involved  cost  of  $14,059,022. 
There  have  been  no  reasons  cited  why  Canadians 
could  not  take  up  this  industry  more  systernatically 
matically  and  become  independent  of  outside  sup- 
plies. We  have  arsenia,  antimony,  cobalt  platinum, 
nickel,  copper,  silver,  gold,  phosphates,  asbestos,  coal, 
iron  and  tungsten  among  other  things  listed  as  natural 
resources.  Yet  the  bulk  of  our  refining  is  carried  on 
outside  the  country.  The  chemical  industry  in  Can- 
ada now  has  a  splendid  chance  to  make  history. 

The  Canadian  iron  and  steel  industry  is  only  in 
its  infancy.  Perhaps  it  is  just  as  well  that  such  is 
the  case  because  otherwise  the  army  of  unemployed 
would  certainly  have  recruited  from  the  big  plants. 
Federal  statisticians  numbered  the  iron  and  steel  shops 
in  1910  at  824,  employees  48,558,  wages  paid  $25,792,- 
388,  and  cost  of  materials  $52,452,103.  The  industry  is 
most  prosperous  when  countries  are  doing  a  great  deal 
of  new  construction,  when  the  skeletons  of  big  office 
buildings  are  etched  against  the  sky,  and  confidence  is 
rampant  in  individuals.  But  a  pleasing  feature  is  that 
orders  for  this  class  of  work  are  placed  usually  a  long 
way  ahead.  Then,  too,  the  Federal  Government  pro- 
poses to  go  on  with  a  vast  amount  of  construction 
work,  and  provincial  governments  and  municipalities, 
as  far  as  they  are  able,  will  proceed  with  similar  en- 
terprises. 

The  leather  goods  trade  has  already  been  touched 
upon.  It  is  bigger  probably  than  most  Canadians 
imagine,  the  Ottawa  officials  giving  the  number  of 
plants  in  1910  as  399,  the  number  of  employees  22,- 


742,  the  wages  paid  $9,644,403,  and  the  cost  of  materi- 
als, $34,394,189. 

The  clay,  glass  and  stone  products  are  produced 
in  771  plants  by  17,699  employees,  the  pay  roll  amount- 
ing to  $7,745,342.  It  is  in  much  the  same  position  as 
the  iron  and  steel  industry,  being  concerned  mostly 
with  building.  But  this  should  provide  an  excellent 
opportunity  for  makers  of  brick,  stone  and  cement 
to  stock  up  in  order  that  they  may  be  in  a  better  posi- 
tion to  make  prompt  deliveries  when  the  demand  starts 
in  earnest  again. 

These  are  our  chief  industries.  They  total  to  16,- 
373,  or  within  2,845  of  all  the  factories  enumerated  by 
the  census  man  in  1911.  The  employees  number  352,- 
618.  They  are  concerned  with  the  making  of  essen- 
tial products.  The  people  need  the  goods  they  manu- 
facture. Today,  even  after  all  the  prophecies  and  cal- 
culations unemployment  has  not  increased  anything 
like  the  proportions  expected  when  the  war  began.  It 
is  unlikely  that  it  will,  and  there  will  be  the  added 
solace  that  this  year,  because  extraordinary  conditions 
prevail,  legislative  aids  will  be  provided  which  were 
never  available  before. 

As  for  the  manufacturers,  they  are  following  the 
advice  of  Sir  George  Foster,  and  are  studying  the 
position  from  every  standpoint.  Up  to  the  commence- 
ment of  hostilities  we  had  been  importing  from  other 
countries  more  than  $600,000,000  worth  of  goods  a 
year,  the  goods  coming  in  large  measure  from  the 
United  Kingdom,  the  United  States  and  from  Ger- 
many and  Austria-Hundary  imports  to  the  value  of 
$350,000,000  a  year.  The  German  and  Austrian  trade 
to  Australia,  New  Zealand,  South  Africa,  India  and 
other  British  Dominions  was  quite  considerable.  With- 
out going  any  further  there  is  nearly  a  billion  dollars  in 
trade  open  for  competition.  Some  of  it  ought  to  be 
secured  by  Canadian  manufacturers.  Great  Britain  is 
sympathetic;  so  is  Australia;  so  is  New  Zealand.  If 
our  people  are  in  earnest,  now  is  the  time  for  manufac- 
turing ability  and  capital  to  get  together  and  work  the 
problem  out. 

The  Workmen's  Compensation  Commission  of  the 
Province  of  Ontario,  Canada,  judging  from  its  insur- 
ance rates,  is  taking  no  chances,  cotnments  Engineer- 
ing and  Contracting,  editorially.  It  has  fixed  the  as- 
sessment for  workers  engaged  in  steel  construction  on 
high  buildings  at  $7  per  $100  of  wages  paid.  This  is 
an  increase  of  $2.28  over  the  rates  of  liability  insur- 
ance companies  on  similar  work.  The  Commission's 
rates,  for  shop  work  are  $2  per  $100  of  wages,  as  com- 
pared with  liability  company  insurance  of  42  cents  per 
$100.  This  increase  in  rates  is  rather  a  serious  matter 
to  the  larger  structural  steel  construction  companies. 
They,  however,  have  entered  no  protest,  owing  to  the 
assurance  of  the  commission  that  there  will  be  a  read- 
justment of  rates  based  on  the  first  year's  experience. 


The  British  War  Office  approves  of  "made-in- 
Canada"  goods,  according  to  the  following  Canadian 
Press  despatch,  dated  January  12th : — 

"William  L.  Griffith,  Secretary  to  the  Lord  Higli 
Commissioner  in  London,  says  in  a  statement  to  the 
press  regarding  the  British  purchases  of  war  equip- 
ment in  Canada : — 

"In  the  past  few  weeks  British  orders  placed  in  the 
Dominion  have  amounted  to  between  $25,000,000  and 
$30,000,000.  The  French  and  Russians  have  also 
placed  large  orders  in  Canada." 
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A    Brief    Discussion    of   England's    Proposed 

"Board  of  Industry" 

Specially  Contributed  by  the  London.  Eng.,  Correspondent  of  the  Contract  Record 


IN  Enj);land  there  is  a  movement  on  foot  for  the 
formation  of  a  "Board  of  Industry."  There  is 
of  course,  a  very  miscellaneous  collection  of 
"movements"  afoot  now,  the  great  proportion  of 
which  are  run  by  interested  parties,  and  it  is  possible 
that  the  ])roposed  Board  may  fall  within  the  same 
catctfory.  Patriotism  is  a  ])otent  lever  for  both  good 
and  ill,  and  the  truest  patriot  is  possibly  he  whose 
voice  is  unheard.  Still  the  proposal  to  form  a  "B(jard 
of  Industry"  is  an  interesting  one,  and  even  if  the  ap- 
pointments which  may  be  made  are  conferred  upon  the 
parties  who  have  run  the  show  it  does  not  necessarily 
prove  that  these  same  i)arties  would  not  have  worked 
with  (|uite  as  much  ardour  had  plums  been  out  of 
consideration. 

'Constitution  of  the  Board 

It  is  proposed  that  the  Board  be  constituted  as  fol- 
lows :  President — Man  of  great  business  ability,  per- 
manently in  office  and  preferably  to  be  elected  a  mem- 
ber of  the  Cal)inet.  C(5uncil — 15  leading  men  of  busi- 
ness ability,  representing  the  industries  of  Agricul- 
ture, P>anking,  Building  Materials,  Chemicals.  Cutlery, 
Electricity,  I'-ngineering,  FoodstulTs,  Hardware,  Iron 
and  Steel,  Leather,  Paper.  Railways,  Shipping  and 
Textiles.  Also  one  representative  each  of  the  Indian 
Emiiirc,  and  the  self-governing  Domonions  of  Canada, 
Newfoundland,  Australia,  Union  of  South  Africa  and 
New  Zealand  (preferably  the  High  Commissioners,  or 
their  nominees),  and  three  representatives  of  the 
Crown  Colonies.  Trade  Commissioners — with  staff 
and  trade  correspondents,  as  may  be  required,  in  In- 
dia, each  self-governing  Dominion.  Crown  Colony  am} 
foreign  country,  with  wide  experience  of  trade  con- 
ditions and  requirements  of  the  territory  in  which 
they  operate,  .\dditional  to  these  there  would  be  a 
parliamentary  secretary,  permanent  secretaries,  and  a 
full  staff  of  clerks  who  have  had  a  business  training. 

The  Foreign  Office 

Now,  if  some  such  body  could  be  formed  il  WDuld 
be  of  inestimable  value  in  promoting  the  commercial 
interests  of  the  Empire.  These  interests  depend  now 
almost  entirely  upon  individual  cfTorts,  since  neither 
the  Board  of  Trade  nor  the  Foreign  Office  is  of  much 
use  to  the  trading  community.  The  commercial  at- 
tache to  the  Foreign  Office  staff  is  a  man  who  is  ob- 
viously so  named  because  he  is  without  knowledge  of 
commerce.  Diplomacy  is  his  sole  aim  and  end.  since 
the  better  paid  posts  are  all  in  the  Department  which 
is  at  the  best  a  real  danger  to  the  nation.  Speaking 
on  this  question  of  Foreign  Office  support.  Mr.  W'ilfritl 
Stokes  (who  has  written  a  pamphlet  around  the  Board 
of  Industry  proposal"),  says:  "As  to  numbers,  it  is  only 
necessary  to  give  China  as  an  example.  This  coimtry. 
with  vast  openings  for  trade  with  Great  Britain,  lias 
one  commercial  attache  to  cope  with  British  trade 
questions  arising  from  a  population  of  400.000,000.  and 
an  import  trade  of  over  .£80.000.000  annually.  .An  ex- 
ample of  how  the  Foreign  Office  is  hampered  by  wai\t 
of  funds  is  funiisliod  by  the  following: — (Tuite  recently 
the  only  two  d;iily  papers  ])rinfed  in  luiglish  in  Peking 
have  been  bought  up  by  Germany,  obviously  for  tlic 
purpose  of  misleading  the  Chinese  by  news  purport- 


ing to  come  from  English  sources  and  therefore  pre- 
simiably  true.  Much  as  the  Foreign  Office  regrets  this 
attack  by  Germany,  nothing  can  be  done  as  no  funds 
arc  available.  Could  anything  be  more  deplorable?" 
The  Board  of  "Trade" 
"Turning  to  the  Board  of  Trade,"  continues  Mr. 
Stokes,  "there  is  in  London  a  well-managed  Commer- 
cial Intelligence  Department  which  is  doing  its  best 
under  adverse  circumstances.  It  publishes  a  Journal 
and  issues  reports  received  via  the  Foreign  Office  and 
the  Board  of  Trade  from  British  consuls,  many  of 
whom  are  unpaid,  some  of  whom  are  of  alien 
nationality,  and  all  of  whom  have  many  other 
more  pressing  duties.  There  are  in  addition  a 
small  number  of  not  too  well  paid  trade  com- 
missioners with  their  trade  correspondents,  who, 
although  keen  and  capable,  are  unable  to  do 
much  more  than  pick  up  information  from  friends 
and  others  whose  interests  in  no  way  encourage  them 
to  give  prompt  and  useful  information.  Thus  these 
reports  are  not  in  many  cases  of  much  practical  value. 
A  small  sum  (about  £500)  is  annually  spent  by  the 
Board  of  Trade  on  special  trade  research  work  in 
various  countries.  As  to  the  Board  of  Trade  itself,  it.s 
functions  are  much  too  general.  Its  constitution  wa» 
never  intended  to  apply  to  the  furtherance  of  foreign 
trade,  thus  it  is  not  suited  for  that  purpose  and,  as  at 
present  constituted,  never  can  be.  It  may  almost  be 
said  that  its  principal  functions  involve  the  hindrance 
of  trade  by  imposing  rules  and  restrictions,  good  in 
themselves,  but  often,  owing  to  the  lack  of  special 
special  knowledge,  framed  so  as  to  cause  unnecessarj' 
difficulties  in  carrying  them  out."  Last  year  the 
amount  of  our  foreign  trade  was  over  £1.400,000.000, 
yet  the  cost  of  running  the  whole  of  the  Board  of 
Trade,  including  all  the  home  departments,  was  onlv 
al>out  £213,000,  or  say  3>^d.  per  £100  of  the  trade 
done.  Well  may  it  be  asked :  what  private  business 
trading  with  foreign  countries  could  hope  to  prosper 

with  such  a  trilling  expenditure  for  generr-.'  - '•  -  -  ,n 

and  exploitation  from  headquarters? 

Political  Appointments 
It  has  been  said  above  "if  siiUie  such  body  could  be 
found,"  and  here  is  the  crux  of  the  whole  matter. 
Recent  appointments,  such  as  those  in  connection  with 
the  Road  Board  (referred  to  more  than  once  in  the  col- 
umns of  the  Contract  Record),  prove  plainly  that  it  is 
almost  too  much  to  expect  any  Government  to  act  in 
honest,  business-like  fashion.  The  average  appoint- 
ment is  a  "job."  and  as,  in  years  past,  the  reward  <'f. 
say,  excellence  in  poetry  was  an  ap(K>intmcnt  as  g,, 
in  the  Customs,  so  now  a  man  who  excels  in  the  !>•  .;::„ 
and  vending  (in  a  wholesale  way.  of  course)  of  sheep's 
trotters,  or  in  the  running  of  a  huge  general  shop 
(euphemistically  termed  a  "store"),  or  the  monopolis- 
ing of  the  railway  bcx)kstalls.  may  have  almost  any 
post  he  likes  politically  to  work  for.  The  formation  of 
a  Board  of  Industry  would  almost  inevitably  mean 
bombardment  in  high  places  by  a  horde  of  himgrv 
office  seekers.  The  s<ifter  sex.  t«Hi,  would  set  to  work, 
string-pulling,  and  callow  youths  fresh  from  universi- 
ties, via  Harrow  and  Eton,  would  monopolise  all  the 
post-  V  —-'h   having.     Being    a  business    Board    our 
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trotter-vending,  general  shopkeeping  and  paper-selling 
friends  would  have  no  show,  simply  because  they  do 
know  something  of  business. 

A  Practical  First-Step 
This  is  a  gloomy  view  to  take  of  the  matter,  how- 
ever, and  one  must  hope  for  better  things.  The  war 
will  not  have  been  without  its  lessons,  and  it  will  not 
have  been  fought  quite  in  vain,  if  it  kills  the  party  sys- 
tem of  Government.  With  the  decease  of  the  party 
system,  cleanliness  will  enter  into  poHtics,  and  cleaner 
methods  must  spell  at  least  the  partial  overthrow  of 
jobbery  and  nepotism.  Anything  like  a  Board  of  In- 
dustry must  be  beyond  suspicion.  On  the  national 
trade  depends  the  national  life,  and  politicians  should 
no  longer  be  permitted  to  play  with  it  as  with  a  shuttle- 
cock. Successful  trading  calls  for  the  co-operation  of 
the  manufacturer,  the  salesman  and  the  capitalist,  all 
three  of  whom  should  be  encouraged  by  the  country, 
and  the  necessity  for  this  i"s  accentuated  when  the  ques- 
tion on  the  board  is  international  or  at  least  inter- 
colonial trading.  There  is  no  need  to  harp  upon  what 
Germany  has  done.  The  subject  has  been  talked  under 
the  table  months  ago  now.  But  we  have  learned  some 
useful  lessons  from  her.  and  it  is  essential  that  we  pro- 
fit by  them.  The  establishment  of  a  Board  of  Indus- 
try, with  men  of  integrity  and  business  ability  to  boss 
and  to  run  the  concern,  would  be  a  very  practical  first 

step. 

*       *       ♦ 

Since  writing  the  above,  the  Fifth  Report  of  the 
Royal  Commission  on  the  Civil  Service  has  been  issued, 
and  the  following  extracts  are  made  solely  because  they 
prove  the  correctness  of  the  writer's  statements. 
Speaking  of  the  Diplomatic  Service,  the  report  says 
that  this  is  effectually  closed  to  all  Mis  Majesty's  sub- 
jects, be  they  ever  so  well  qualified  for  it,  who  are  not 
possessed  of  private  means.  The  official  conditions  of 
entry  fix  the  amount  of  the  private  means  required  at 
a  minimum  of  £400  a  year.  "The  effect,"  proceeds  the 
report,  "is  to  limit  candidature  to  a  narrow  circle  of 
society.  We  have  been  furnished  by  the  Civil  Service 
Commissioners  with  the  educational  antecedents  of  the 
successful  competitors  for  attache-ships  in  the  years 
1908-13  inclusive.  No  fewer  than  25  out  of  ^7  (about 
67  per  cent.)  came  from  Eton,  while  all  but  a  ver}'  small 
fraction  had  been  educated  at  one  or  other  of  the  more 
expensive  public  schools.  In  only  one  case  was  any 
university  other  than  Oxford  or  Cambridge  represent- 
ed. With  a  view  to  widening  the  area  of  selection,  as 
well  as  on  more  generous  grounds,  we  recommend  that 
in  future  the  salaries  and  allowances  in  the  Diplomatic 
Service  should  be  so  adjusted  as  to  make  it  possible 
for  a  member  of  that  service  to  live  upon  his  official 
.emoluments.  We  desire  to  express  our  surprise  that 
the  existing  arrangements  should  have  been  tolerated 
so  long."  This  expression  of  surprise  from  men  who 
must  have  known  how  the  ropes  are  pulled  is  distinctly 
humorous. 


at  all.  German  trade  has  a  pretty  good  hold  in  Brazil 
and  other  South  American  countries,  and  these  Am- 
ericans found  that  by  the  simple  method  of  stamping 
"Made  in  Germany"  on  the  goods  they  handled  they 
could  greatly  increase  their  sales.  It  was  easy.  But 
now  they  have  $3,000,000  worth  of  goods  which  they 
can't  ship — and  no  market  has  been  made  for  their 
own  goods  minus  that  bogus  stamp. 

Unsavory  Government  Procedure 

Commenting  on  the  state  of  suspended  animation 
in  which  the  architectural  competition  for  the  new 
public  buildings  at  Ottawa  is  found,  "The  Builder" 
(London)  states  that  the  Canadian  Government  au- 
thorities do  not  seem  to  have  thought  it  necessary  to 
keep  faith  with  those  architects  who  were  asked  to 
submit  designs.  It  will  be  remembered  that  the  com- 
petition was  a  double-barrelled  one,  and  that  Mr.  T. 
E.  Collcutt  was  appointed  assessor.  Following  the 
outbreak  of  the  war,  it  was  decided  to  postpone  the 
carrying  out  of  the  scheme.  Objection  could  not  be 
reasonably  taken  to  the  decision,  but  there  is  no  rea- 
son why  the  competition  should  not  have  been  carried 
through  as  originally  intended,  and  the  premiums 
awarded.  Now,  on  the  abandonment  of  the  final  com- 
petition, it  appears  that  the  designs  selected  in  the  first 
competition  have  been  publicly  exhibited.  This  is  a 
breach  of  public  faith.  The  anonymity  of  the  schemes 
which  were  to  form  the  basis  of  their  authors'  final  de- 
signs is  destroyed,  and  the  secrecy  as  to  the  exact 
nature  of  each  scheme  is  ended.  Such  action  is  not 
calculated  to  encourage  the  participation  of  prominent 
architects  in  competitive  work. 


Mr.  W.  G.  Davis,  an  Ottawa  architect,  furnishes  us 
with  a  statement  in  reply  to  our  request  for  his  opinion 
on  the  outlook  for  1915:  "It  is  only  natural  at  such  a 
time  as  this,"  he  writes,  "that  speculative  building 
should  be  retarded  by  the  general  timidity  and  un- 
favorable financial  conditions  brought  about  by  the 
European  war, '  In  this  locality  there  are  still  large 
works  awaiting  completion — undertakings  which  have 
been  held  up  by  the  war  and  by  money  difficulties. 
Until  these  works  are  finished,  new  projects  will  be 
scarce.  The  work  now  under  way  is  primarily  that 
which  ranks  as  necessary,  and  secondarily  that  which 
has  been  induced  by  the  lower  cost  of  labor  and  ma- 
terials. Generally,  of  course,  conditions  are  not  what 
they  were  this  time  last  year,  but  I  am  optimistic 
enough  to  think  that  1915  may  have  inuch  in  store  for 
us  all." 


There  are  some  commission  brokers  in  New  York 
who  are  in  a  rather  awkward  fix  owing  to  the  war. 
The  plight  they  are  in  is  described  by  the  New  York 
Commercial,  which  says  that  they  have  on  their  hands 
about  $3,000,000  worth  of  goods  made  in  the  United 
States  intended  for  the  South  American  trade,  and  of 
those  goods  they  cannot  ship  a  dollar's  worth  because 
they  are  all  stamped  "Made  in  Germany."  If  they  are 
shipped  they  are  liable  to  seizure  by  British  ships. 
The  situation  reveals  what  is  called  "a  sharp 
Yankee  trick,"  which  in  the  end  did  not  prove  sharp 


The  Parliamentary  estimates  for  1915  provide  for 
an  expenditure  of  roughly  $150,000,000,  of  which  $106,- 
000,000  is  on  consolidated  fund  account  and  $44,000,- 
000  on  capital  account.  The  funds  for  constructional 
work  include— Quebec  Bridge,  $3,500,000;  Welland 
Canal,  $5,500,000;  railways  to  connect  Montreal  with 
N.  T.  R.,  $750,000;  Trent  Canal,  $1,500,000;  Toronto 
harbor  improvements,  $1,000,000;  Port  Arthur  and 
Fort  William  harbor,  $1,200,000.  Important  revotes 
are:  new  Dominion  buildings,  Toronto,  $225,000;  To- 
ronto military  buildings,  $213,000;  Spadina  Avenue 
(Toronto)  postal  station,  $74,000;  French  River  im- 
provements, $45,000. 


The  Legislature  of  Quebec  proposes  to  raise  an- 
other ten  million  dollars  to  be  used  for  improvements 
of  roads  throughout  the  province,  this  being  an  addi- 
tion to  a  like  amount  passed  in  1912. 
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Sir    Thomas    Shaughnessy — Railway 
President  and   Empire-Builder 


Tl  1 1<^  material  development  of  Canada  during  the 
last  few  years  is  due  to  many  causes,  and  cer- 
tainly the  growth  of  the  railway  systems  has. 
been  one  of  the  most  potent  factors  in  building 
up  this  portion  of  the  Empire.  TheC.  P.  R.  can  claim 
to  have  done  its  share  in  this  work,  and  its  expansion 
may  be  fairly  stated  to  be  owing,  to  a  large  extent, 
to  the  activity  and  foresight  of  Sir  Thcjmas  Shaugh- 
nessy, K.  C.  V.  O.,  the  president.  l''or  more  than  thirty 
years  Sir  Thomas  has  been  identified  with  the  com- 
pany, which  by  its  enteri)rise  has  opened  uj)  immense 
tracts  of  territory  and  allowed  hundreds  n\  thMiis;i!ids 
to  settle  on  the  fertile  plains  of  the  West. 

Sir  Thomas  Shaughnessy  was  born  in  Milwaukee 
on  October  6,  1853,  and  began  his  railway  career  at 
the  age  of  sixteen.  In  October,  1881.  he  was  appointed 
I'vH'chasing  Agent  of  the 
C.  P.  R..  which  shortly  be- 
fore had  been  handed  over 
to  a  syndicate  to  complete. 
Mis  ability  in  the  Purchas- 
ing l)e])artment  soon  led 
to  promotion,  and  after 
occupying  various  posi- 
tions he  was.  appointed 
\ice-president.  This  was 
in  18'n.  ICight  years  later, 
Sir  William  Van  Home, 
the  President,  retired,  and 
Mr.  'P.  G.  Shaughnessy 
was  elected  his  successor. 
In  1901  Mr.  Shaughnessy 
received  the  honor  of 
knighthotid,  and  in  1907 
was  raised  to  the  rank  of 
Knight  Commander  oi  the 
X'ictorian  Order — ^lunu)rs 
due  to  the  man   who  has 

presided  over  a  ctmipany  which,  to  use  the  words  of  the 
King,  "has  helped  to  make  a  nation."  Practically  the 
entire  life  of  Sir  Thomas  has  been  devoted  to  the  in- 
terests of  the  C.  P.  R.,  and  its  later  developments  have 
been  the  result,  in  a  great  measure,  of  his  initiative. 

The  keynote  of  the  policy  of  the  President  may  be 
thus  summed  up :  h'irst,  to  inspire  confidence  in  the 
money  markets  of  the  world  by  economical  manage- 
ment;  by  the  publication  of  accurate  information  as 
to  the  earnings  antl  hnancial  position  of  the  company 
at  all  times;  by  ])roviding  substantial  returns  on  their 
investments  to  the  stockholders;  by  a  i)rogramme  of 
vigorous  expansion,  indicating  optimism  and  faith  in 
the  country  of  Canada ;  second,  to  carry  on  extensive 
propaganda  in  over-populated  countries,  so  as  to  en- 
courage immigration  into  Canada's  undeveloped  lands 
and  increase  the  iiopulation  tributary  to  the  C.  P.  R. ; 
third,  to  facilitate  tlie  settlement  of  practical  farmers 
on  Canadian  Pacific  lands  and  encourage  the  best  farm- 
ing methods;  fourth,  to  encourage  industries,  the  de 
velopmcnt  of  mines,  and  the  establishment  of  factories 
along  the  line,  not  only  with  the  object  of  providing 
employment  for  skilled  and  unskilled  labor,  but  also 
to  increase  the  markets  for  increased  agricultural  pro- 
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duction  and  develop  the  natural  resources  of  Canada; 
fifth,  to  strive  for  harmonious  relations  between  em- 
ployees and  employer;  sixth,  to  provide  prompt  and 
efficient  service  to  passengers  and  shippers. 

The  Canadian  F'acific  is  something  more  than  a  rail- 
way company.  It  has  branched  out  into  enterprises 
which  are  not  usually  within  the  province  of  such  coni- 
l)anies,  and  although  the  e.<penditure  was  no  doubt 
in  the  interests  of  the  shareholders,  none  the  less  the 
result  has  been  of  immense  benefit  to  the  country.  To 
use  the  words  of  the  Times,  "There  is  a  general  feel- 
ing that  the  company,  as  represented  by  its  President 
and  I'.oard,  is  a  strong  fortress  of  national  and  Imperial 
sentiment.  No  other  enterprise  has  done  so  much  to 
establish  and  maintain  the  credit  of  Canada.  It  has 
a'ssisted  materially  in  settling  the  western  provinces: 

it  was  active  in  attracting 
immigration  when  the 
(jovcrnment  services  were 
inactive  and  inefficient ; 
it  has  kept  trade  within 
Canadian  channels  and 
developed  j)orts  on  the 
.Atlantic  and  on  the  Paci- 
fic ;  it  has  improved  steam- 
ship communication  with 
<  ireat  Britain  and  with 
the  Australasian  com- 
munities." 

Sir  Thomas  does  not 
confine  his  activities  to 
the  C.  V.  R.  He  takes 
more  than  a  passing  inter- 
est in  public,  and  in  a 
minor  degree  in  local, 
affairs,  outside  of  mere 
I>arty  questions.  Move- 
ments for  the  public  wel- 
fare find  in  him  an  ardetit  supporter,  while  he  is  also 
an  occasional  speaker  at  meetings  such  as  the  Cana- 
dian Club  lunches,  where  matters  of  permanent  and 
temporary  im])ortance  are  discussed.  He  is  particu- 
larly interested  in  questions  with  an  Imperial  aspect, 
and  his  speeches  arc  inspired  by  a  broad  view  of  the 
resi)onsii)iIities  and  duties  of  Canada  as  a  member  of 
the  British  Empire.  In  these  days,  with  the  country 
in  the  midst  of  a  severe  .set-back,  there  is  an  inclina- 
tion to  be  pessimistic.  The  President  of  the  C.  I'.  R.. 
however,  declines  to  subscribe  to  the  views  of  those 
who  look  on  the  dark  side  of  the  picture,  and  he  is  on 
record  as  a  firm  believer  in  the  future  of  Canada  and 
in  the  development  of  its  fine  natural  resources,  to 
which  the  C.  P.  R.  has  materially  contributed.  To 
quote  his  own  words  used  last  year.  "The  remarkable 
progress  of  Canada  and  the  C.  P.  R.  will  be  continued 
with  an  impetus  all  tin-  nmr.-  \i.,'.>r,.iw  t>ooause  of  the 
recent  breathing  spar 


The  manufacturers  of  \Vaterkx>  County.  Ontario. 
through  their  Hoards  of  Trade,  are  investigating  the 
possibilities  of  securing  some  of  the  export  trade  which 
formerly  belonged  to  Germany  and  Austria. 
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Patents  and   Trade   Marks  as  AflFected   by 
the  War  in  Europe 

specially  Contributed  by  H.  J.  S.  Dennison. 
Patent  Attorney,  Toronto 

MANUFACTURERS,  dealers  and  contractors 
operating  in  various  spheres  of  construc- 
tional work  are  aware  that  many  valuable 
inventions  are  being  wrought  out  from  time 
to  time  by  men  active  in  the  various  arts.  The  prin- 
cipal aim  is  increased  eiificiency  and  saving  in  cost  of 
both  labor  and  material,  and  much  valuable  time  and 
thought,  as  well  as  money,  is  expended  in  bringing 
these  improvements  to  greater  perfection. 

Careful  business  men  reahze  the  importance  of  re- 
taining the  advantages  accruing  from  such  develop- 
ments, and  take  advantage  of  the  privileges  afforded 
under  the  Patent  and  Trade  Mark  laws. 

The  economic  conditions  brought  about  by  the  war 
are  such  that  many  foreign  inventors  holding  patent 
rights  find  it  practically  impossible  for  them  to  carry 
their  inventions  into  commercial  eiTect  in  Canada,  as 
well  as  in  Great  Britain,  and  "The  War  Measures  Act 
of  1914"  was  passed  by  Parliament  to  enable  the  prac- 
tical carrying  out  of  useful  inventions  which  might 
otherwise  be  lost  to  the  pubHc  benefit. 

Enemy  Patents  Not  Common  Property 
Much  misapprehension,  however,  has  been  spread 
regarding  the  intention  of  the  "Act,"  and  unfortun- 
ately a  belief  has  spread  broadcast  that  patents  of 
alien  enemies  were  confiscated  and  consequently 
thrown  open  for  common  use.  It  must  be  understood 
that  this  is  not  the  case,  as  great  care  has  been  taken 
in  Great  Britain  that  no  person  is  permitted  to  make 
a  patented  article  when  an  enemy  is  the  owner,  nor  is 
a  license  granted  to  anyone  until  full  investigation  of 
the  conditions  has  been  made,  and  both  the  applicant 
for  a  license  and  the  representative  of  the  patentee 
have  been  heard. 

So  far,  few  licenses  have  been  granted  in  Canada 
under  this  Act,  but  in  Great  Britain,  from  whom  Can- 
ada will  probably  take  the  cue,  licenses  have  been 
given  stipulating  a  reasonable  royalty  to  be  paid  to  a 
Public  Trustee,  presumably  for  the  benefit  of  the  pat- 
entee after  the  war  is  over  and  international  argree- 
ments   have  been   satisfactorily  adjusted. 

It  must  not  be  assumed,  however,  that  there  will 
be  no  particular  advantage  to  anyone  seeking  a  license 
under  such  conditions ;  on  the  contrary,  the  intention 
is  to  encourage  the  manufacture  and  use  of  these  in- 
ventions, and  ample  protection  will  be  afforded  those 
bringing  into  active  service  inventions  which  might 
otherwise  be  lost,  and  the  conditions  will  undoubtedly 
be  such  as  to  afford  a  continuity  of  the  enjoyment  of 
a  license  given.  Neither  will  licenses  be  granted  broad- 
cast so  as  to  reduce  the  interest  of  parties  putting 
down  plant  or  taking  expensive  steps  to  bring  the  in- 
vention to  the  public. 

Requirements  of  Applicant 
The  Order  in  Council  provides  that  a  person  ap- 
plying for  a  license  must  satisy  the  Commissioner  of 
Patents  on  the  following  heads:  (a)  that  the  holder 
of  the  patent  is  a  subject  of  a  state  at  war  with  His 
Majesty;  (b)  that  the  applicant  intends  to  effect  the 
manufacture  of  the  patented  article  or  carry  on  the 
I)atented  process;  (c)  that  it  is  in  the  interests  of  the 
public  or  a  section  thereof  that  the  patented  article 
be  made  or  the  proces  scarried  on. 

Many  valuable  patents  have  been  granted  in  Can- 


ada to  Germans  and  Austro-Hungarians,  and  it  is  well 
known  that  the  electrical,  mechanical  and  structural 
arts  are  developed  to  a  vefy  great  extent  in  these  coun- 
tries, consequently  the  advances  made  may  be  taken 
full  advantage  of  by  enterprising  manufacturers  here. 
Canada,  while  being  at  war,  has  the  peculiar  ad- 
vantage of  not  being  in  the  war  area.  Much  has  been 
said  and  written  of  the  possibilities  of  trade  expansion, 
and  many  valuable  patents  owned  by  Germans  or 
Austro-Hungarians  in  the  United  States  may  lie  dor- 
mant for  a  considerable  period.  Canadian  manufac- 
turers, however,  may  avail  themselves  of  the  peculiar 
conditions  existing,  and  looking  to  a  larger  market, 
may  expand  their  export  trade  not  only  to  the  United 
States  but  to  the  many  other  countries  which  are  now 
cut  ofif  from  Austria  and  Germany,  particularly  in  the 
South  and  Central  Americas. 

The  United  States  merchants  and  manufacturers 
are  alive  to  the  opportunities  of  the  establishment  of 
export  connections,  as  evidenced  by  a  large  gathering 
of  over  one  thousand  leading  representatives  of  Ameri- 
can industries  in  New  York  City,  held  recently  for  the 
purpose  of  enlarging  these  •  connections.  Why  not 
Canada?  Figures  gathered  for  this  meeting  show  that 
86  per  cent,  of  the  total  import  trade  of  these  coun- 
tries has  been  carried  on  with  Europe.  The  import 
trade  of  South  America  alone  is  approximately  one 
billion  dollars  per  annum,  and  now  that  war  has  sup- 
planted industry  in  the  countries  of  Europe  supplying 
most  of  this  trade,  the  exports  from  Europe  are  prac- 
tically at  a  standstill. 

The  really  great  markets  of  the  present  and  future 
in  South  America  are  Brazil  and  Argentina,  the  former 
being  greater  in  area  than  the  United  States  and  hav- 
ing a  capital,  Buenos  Ayres,  with  about  three  million 
of  a  population.  The  countries  of  the  west  coast — Col- 
umbia, Ecuador,  Peru  and  Chili — are  now,  since  the 
opening  of  the  Panama  Canal,  brought  much  closer. 

In  all  of  these  countries  much  constructional  and 
development  work  is  being  carried  out,  and  conse- 
quently the  dormant  state  of  European  manufacture 
leaves  a  great  field  open  for  those  who  will  take  ad- 
vantage of  the  situation.  Increased  production  for 
export  will  do  much  for  the  development  of  Canada, 
which,  with  its  great  resources,  will  be  a  natural  out- 
let for  much  European  capital  after  the  war. 

Canada  has  seen  a  wonderful  period  of  growth,  and 
has  ample  room  to  expand.  While  home  markets  in 
various  lines  are  limited,  the  industries  represented 
can  be  greatly  expanded  by  export  trade,  which  must 
redound  to  the  benefit  of  the  country ;  and  it  must  be 
borne  in  mind  that  these  large  countries  to  the  south, 
with  their  immense  populations,  are  acquiring  more 
and  more  the  advanced  conditions  in  civil  engineering 
and  building  construction  lines. 


A  transformer  station  mounted  on  a  wagon  is  be- 
ing used  in  connection  with  electrically-driven  centri- 
fugal pumps  to  unwater  sewer  trenches  at  Salt  Lake 
City.  The  contract,  which  was  let  to  the  Ulen  Con- 
tracting Company,  called  for  about  seventy  miles  of 
trench  work,  most  of  which  is  in  water-bearing  soil. 
The  primary  circuits  of  the  Utah  Light  &  Traction 
Company  can  be  tapped  within  three  blocks  of  any  of 
the  trenches  to  be  pumped.  The  wagon  transformer 
station  is  connected  to  the  nearest  point  on  this  cir- 
cuit, and  portable  cables  as  long  as  2,000  ft.  are  run 
from  it  to  the  pumps.  The  pumps  are  operated  by  5- 
h.p.  motors,  and  from  six  to  ten  may  be  run  at  a  time 
from  the  one  transformer  station. 
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Lord  Cowdray — A  Brief  Sketch  of  the  Famous 
Contractor  and  Oil  Magnate 


(London  Staff  Article) 


IT  is  yi\cii  tu  icw  lucu  tij  .sec  their  life  work  reach 
its  fruition  so  completely  as  has  been  the  case 
with  the  subject  of  this  sketch.  As  the  head  of 
the  famous  lirm  of  contractors,  Messrs.  S.  Pear- 
son &  Son,  Limited,  he  attained  a  (listin},niished  posi- 
tion in  the  enj^ineeriu;;  and  contracting  world,  while 
in  more  recent  years  he  has  become  the  controlling 
genius  of  the  greatest  British  oil  company — one  which 
for  magnitude  and  influence  ranks  practically  on  equal 
terms  with  the  great  American  and  Royal  Dutch  in- 
terests. 

The  story  of  the  work  which  has  produced  such 
results  must  necessarily  be  of  an  interesting  and  to 
some  extent  of  a  romantic  character,  though  there  is 
little  savouring  of  romance  in  the  personality  of  Lord 
Cowdray,  as  witness  the  impres- 
sions of  Mr.  T.  P.  O'Connor,  M.P., 
in  his  article  which,  in  1913,  appear- 
ed in  the  Pall  Mall  Magazine. 
Said  T.  P.:  "You  could  not  mis- 
take him  for  anything  out  a  York- 
shireman.  The  robust  frame — the 
cold  .self-controlled  voice  and  man- 
ner, the  deliberate  and  terse  speech, 
and  a  suggestion  of  grim  and  yet 
genial  strength — they  are  all  typi- 
cal of  that  remarkal)le  race.  And 
when  he  begins  to  talk  you  feel 
still  the  atmosphere  of  Yorkshire. 
Though  it  be  of  gigantic  atTairs  he 
is  speaking,  it  is  but  as  though  he 
were  discussing  the  time  of  day. 
You  cannot  imagine  him  as  ever 
anything  but  the  calm,  terse,  self- 
controlled,  quietly  and  good  hu- 
moredly  self-conlident  man  whom 
an  earthquake  would  leave  undi.s- 
turbed." 

Lord  Cowdray,  who  is  perhaps 
better  known  in  engineering  cir- 
cles as  Sir  Weetman  Dickinson  Pearson,  Bart.,  was 
born  near  Iluddersfield,  Yorks,  in  1856,  and  was  edu- 
cated at  a  private  school  near  Harrogate.  At  the  age 
of  16.  he  embarked  on  the  career  destined  to  become 
so  notable,  joining  the  contracting  business  started 
by  his  grandfather,  the  late  Mr.  Samuel  Pearson,  in 
1844.  In  1879  Mr.  Weetman  Pearson  became  partner 
in  the  firm,  which  in  1897  was  converted  into  a  private 
limited  liability  company  with  a  capital  of  £1,500,000, 
the  directorate  consisting  of  Lord  Cowdray  and  Sir 
Clarendon  Hyde.  In  more  recent  years  Lord  Murray 
of  Elibank  became  identified  with  the  firm.  In  1894, 
the  subject  of  our  sketch  received  his  baronetcy,  and 
he  was  made  a  peer  in  1911.  In  1881  he  married  the 
daughter  of  the  late  Sir  John  Cass,  of  Maylands,  York- 
shire. His  eldest  .son.  the  Hon.  Harold  Pearson,  who 
married  a  daiighter  of  Lady  Spencer  Churchill,  is  M.P. 
for  the  ?>€  Division  of  Suffolk,  and  his  daughter  is  the 
wife  of  Lord  Dcnman.  who  was  until  last  year  Govern- 
or-General of  .Xustralia. 

Turning  to  the  list  of  important  contracts  carried 
out  by  the  firm  the  necessity  is  at  once  realized  of 
selecting  only  a  few  typical  c\am[>lcs.     In  the  "Con- 


Lord  Cowdray. 


tracting  World  Directory"  two  and  a  half  columns  ol 
these  contracts  are  given,  from  which  we  select  the 
following: — Sewage  outfall  works  at  Southport,  Ips- 
wich, and  Deptford  were  quickly  followed  by  the  con- 
struction of  the  Bentinck  Dock  at  King's  Lynn  and 
the  capacious  docks  at  Milford.  Three  years  later  the 
Pear.son  firm  were  at  Southampton  where  they  built 
the  deep-water  Empress  dock,  while  the  year  before 
they  had  completed  a  graving  dock  of  large  dimensions 
at  Halifax,  Nova  Scotia,  which  has  been  of  consider- 
able service  to  the  British  and  American  Navies.  At 
the  same  time  the  firm  were  engaged  upon  the  Mexico 
Drainage  Canal,  47  kilometres  long,  and  involving  the 
removal  of  some  18,000,000  cubic  yards  of  excavation. 
Other  large  contracts  followed  in  quick  succession, 
including  the  doubling  of  the  Great 
Western  Railway  Company's  main 
line  through  South  Devon,  dredg- 
ing work  at  .Alexandria  Harbor 
and  in  Bermuda,  the  construction 
of  the  .Avila  and  Balamanca  Rail- 
way in  Spain,  the  completion  of 
the  tunnel  under  the  Hudson  River 
at  New  York,  and  the  four  tunnels 
under  the  East  River  for  the  Penn- 
sylvania Railway.  In  1892  they 
commenced  the  famous  tunnel  un- 
der the  Thames  at  Blackwall  the 
contract  price  of  which  amounted 
to  £870,000,  and  in  May.  1897,  it 
was  opened  to  traffic  by  the  late 
King  Edward  VII. 

Among  other  works  carried  out 
were  the  Cardiff  Channel  Graving 
Dock,  Port  Talbot  Docks  and 
Railways,  Hull  Joint  Graving 
Dock,  Plymouth  Main  Drainage, 
Lambourn  Valley  Railway,  Vera 
Cruz  Harbor,  Great  Northern  & 
City  Tube  Railway,  the  two  mag- 
nificent harbors  at  Puerto,  Mexico,  and  Salina  Cruz 
which  connect  the  .Atlantic  and  Pacific  Oceans  by  the 
Tehuantepec  Railways,  the  South  Wales  and  Bristol 
Direct  Railway  and  the  famous  Admiralty  Harbor  at 
Dover,  the  last-named  costing  between  3  and  4  millions 
and  occupying  some  ten  years  in  construction.  Their 
latest  achievement  is  the  construction  of  the  Hull 
Docks,  which  were  opened  by  King  George  V.  in  1914. 
Brilliant  as  is  this  record,  it  is  rivalled  by  the  firm's 
operations  in  the  production  and  marketing  of  Mexi- 
can petroleum.  Their  harbor  and  railway  work  took 
them  to  Mexic'o.  and  with  the  courage  that  takes  a 
strong  grip  on  big  problems,  they  entered  the  oil  busi- 
ness on  a  large  scale.  Great  areas  of  petroliferous 
territory  aggregating  hundreds  of  square  miles  were 
acquired.  Wells  were  sunk,  oil  was  found  in  prolific 
abundance,  and  the  various  oil  fields  developed;  while 
reservoirs,  tanks,  pipe  lines,  pumping  stations,  refin- 
eries and  loading  terminals  were  simultane<->usly  in- 
stalled. The  oil  side  of  the  firm's  business  was  eventu- 
ally formed  into  a  separate  organization,  the  Mexican 
Eagle  Oil  Company.  Limited,  which  has  a  capital  of 
£?, 000,000. 


200 


THE    CONTRACT    RECORD 


February  17,  1915 


Equipped  with  a  unique  engineering  experience, 
great  financial  resources  and  the  most  skilled  operators 
for  all  the  numerous  phases  of  oil  production,  the  com 
pany  has  made  great  strides,  not  only  securing  the 
bulk  of  the  internal  Mexican  trade  (after  a  fierce  fight 
with  the  Standard  Oil  subsidiary  and  the  loss  b)^  fire 
of  the  great  gusher  at  Dos  Bocas),  but  also  entering  the 
markets  of  the  world  and  even  supplying  Mexican  oil 
to  the  two  greater  oil  producing  countries,  namely, 
the  United  States  and  Russia.  A  fleet  of  giant  tank 
steamers  of  15,700  tons  capacit}',  together  with  smaller 
vessels,  has  been  rapidly  built  by  an  allied  company, 
the  Eagle  Oil  Transport  Company,  while  the  market- 
ing is  done  by  still  another  company  known  as  the 
Anglo-Mexican  Petroleum  Products  Company.  In  the 
gradual  building  up  of  this  group  of  companies  may  be 


seen  the  genius  and  thoroughness  of  Lord  Cowdray. 
"In  him"  (we  again  quote  Mr.  T.  P.  O'Connor)  "you 
have  the  combination  of  imagination,  hard  reasoning 
and  expert  knowledge,  accompanied  by  a  temperament 
having  a  courage  that  never  fails,  a  purpose  that  never 
wavers  and  a  grip  that  never  relaxes." 

In  the  conflicts  of  human  beings  and  human  inter- 
ests, in  every  sphere  of  life,  battles  are  lost  not  so 
much  by  want  of  courage  in  the  initiation  as  by  ex- 
haustion of  tenacity  or  vacillation  of  nerve  in  the  mid- 
dle of  the  fight,  when  the  issue  seems  still  doubtful. 
It  is  because  he  never  feared  and  never  either  doubted 
or  vacillated  that  Lord  Cowdray  has  passed  scatheless 
through  these  battles  of  giants  in  the  giant  enterprises 
in  which  his  life  has  been  spent. 


Toronto  Publishing  House,  now  Nearing  Completion,  which 
Exemplifies  Progress  in  Design  and  Construction 


(Staff  article) 


THE  new  Methodist  Book  Room,  Toronto,  which 
contains  many  interesting  features  of  design 
and  construction,  occupies  a  frontage  on 
Queen  Street  of  136  feet,  on  John  Street  of 
221  feet,  and  on  Richmond  Street  of  192  feet.  A  part 
of  the  site  is  upon  the  bed  of  a  creek  which  passed  on 
through  the  old  Upper  Canada  College  Grounds  and 
the  old  Government  House  Grounds  on  its  way  to  the 
Bay.  Considerable  trouble  was  experienced  with 
water,  and  constant  pumping  was  required  after  the 
excavation  for  the  sub-basement  extended  below  the 


level  of  the  street  sewers.  The  floor  of  the  boiler  room 
is  27  feet  below  street  level,  while  the  sub-basement  for 
the  ash  conveyor,  etc.,  is  12  feet  deeper.  The  build- 
ing is  designed  for  ten  storeys  in  height,  but  fiv%  have 
been  built  in  addition  to  the  basement. 

The  building  is  of  the  steel  frame  or  cage  ty])e  of 
construction,  lequiring  about  2,200 'tons^  and  the  load- 
ing is  such  that  it  was  deemed  advisable  to  extend  the 
column  foundations  to  shale  rock,  which  averaged 
some  40  feet  below  the  level  of  the  sidewalk.  The 
foundation  caissons  are  of  concrete,  varying  from  4^4 
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to  8>4  feet  in  diameter,  and  are  capped  by  steel  grill- 
age beams  supporting  the  cast  iron  bases  of  tlio  cul- 
unui  abov6. 

The  floor  construction  in  the  office  or  Queen  Siiccl 
side  of  the  building  is  of  hollow  tile,  while  that  of  the 
manufacturing  portion  on  John  and  Richmond  Streets 
is  oi  reinforced  concrete,  with  ceilings  finished  smooth 
enough  for  i)ainting.  The  Press  Room  floors  are  cal- 
culated for  a  live  load  of  400  lbs.  to  the  square  foot. 

The  building  is  faced  on  all  the  street  sides  with 
mat  glazeil  terra-cotta,  and  is  Gothic  in  design. 

The  Sub-Basement  is  occupied  by  the  lioiler  and 
Sump  Rooms.  There  are  two  boilers  of  the  latest 
(ioldie  it  McCulloch  water  tube  type,  each  rated  at  300 
h.p.,  with  space  for  two  additional  boilers  of  similar 
ca])acily  when  required.  As  it  is  intended  to  only 
partially  snpi>ly  the  re(|uircd  electric  current  (using 
the  engines  now  in  the  present  establishment  on  Tem- 
perance Street),  due  boiler  will  be  sufficient  for  the 
purpose. 


The  building  is  heated  by  exhaust  steam,  or  by 
direct  steam,  as  may  be  desired,  and  all  piping  is  ar- 
ranged to  suit  the  enlarged  building. 

The  basement  is  devoted  largely  to  paper  storage 
purposes.  In  addition  to  this  there  are  receiving 
rooms,  a  room  for  oil  storage,  fuel  room,  employees' 
lockers,  engineer's  office,  machine  shop,  engine  and 
pump  rooms,  carpenter's  shop,  and  store  rooms. 

The  first  (or  ground)  floor  has  five  shops  on  the 
Queen  Street  front.  One  of  these  is  to  be  devoted  to 
the  retail  trade  of  the  Book  Room,  while  the  others 
are  to  be  rented.  The  main  entrance  is  located  in  the 
centre  of  the  Queen  Street  front  and  there  is  a  drive- 
way at  the  east  end  giving  access  to  the  court,  under 
which  are  located  the  boiler  and  fuel  rooms.  This 
court  is  also  to  be  used  for  shipping  and  receiving  pur- 
poses, no  gix)ds  being  handled  on  the  street  frontages. 

The  employees'  entrance  is  located  at  about  the 
middle  of  the  John  Street  frontage.  Between  it  and 
the  shops  arc  the  entry,  shipping,  and  stock  rooms. 
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The  entire  southerly  section  is  one  large  press  room. 
Provision  is  made  for  three  passenger  elevators,  two 
being  installed  for  the  present.  There  are  also  two 
employees'  elevators,  two  freight  hoists,  and  four 
dumb  waiters,  all  electrically  driven. 

The  second  floor  is  devoted  to  the  wholesale  de- 
partment, with  sample  room  and  offices  in  the  front 
section,  while  the  entire  area  over  the  press  room  sec- 
tion is  given  over  to  the  bindery  department.  The 
easterly  five  bays  of  this  section  on  Richmond  Street 
do  not,  for  the  present,  extend  higher  than  the  bind- 
ery floor. 

The  third  floor  contains,  on  the  Queen  Street  front, 
the  general  offices  of  the  Book  Room,  with  private 
offices  for  the  Book  Steward  and  his  assistants,  sten- 
ographers, and  lunch  rooms,  toilet,  coat  rooms  and 
vault.  The  centre  section  accommodates  the  library 
stock  and  the  printing  offices,  while  the  rear  portion 
of  the  John  Street  front  and  the  Richmond  Street  sec- 
tion accommodates  the  job,  stereotype,  and  proof 
readers'  rooms. 

The  fourth  floor  is  arranged,  on  the  Queen  Street 
front,  for  connectional  offices  and  large  Board  Room 
suitable  for  Ministerial  Association  and  other  meet- 
ings. The  centre  section  is  devoted  to  men's  and  wo- 
men's lunch  and  rest  rooms,  and  the  rear  or  Rich- 
mond Street  section  to  the  linotype  department.  The 
fifth  floor  is  devoted  entirely  to  connectional  or  other 
revenue-producing  offices.  On  the  roof  are  located  the 
pent-houses  for  fan  and  elevator  machinery  rooms. 

The  entire  structure  has  been  made  as  nearly  fire- 
proof as  possible.  All  the  sashes  and  frames  are  metal, 
and  the  windows  opening  into  the  court  are  glazed 
with  wired  glass.  A  great  number  of  the  interior  sash 
and  borrowed  lights  are  also  metal.  The  building  is 
divided  into  sections  by  automatic  fire-doors.  The 
flooring,  where  wood  is  not  absolutely  essential,  is  fin- 
ishe  din  concrete,  asphalt,  terrazzo,  or  marble.  The 
cost  will  be  in  the  neighborhood  of  $750,000,  exclusive 
of  land. 

The  architects  are  Messrs.  Burke,  Horwood  & 
White,  and  the  general  contractors  are  Messrs.  John 
H.  Parker  Canadian,  Limited,  Toronto. 

The  plumbing  and  heating  are  being  executed  by 
the  Bennett  &  Wright  Company,  who  are  also  install- 
ing the  pumps.  The  Goldie  &  McCulloch  Company 
are  installing  the  boilers,  with  the  stokers  and  ash- 
handling  equi])ment.  The  electric  wiring  is  being  ex- 
ecuted by  Mr.  Harry  Alexander,  the  elevators  by  the 
A.  B.  See  Electric  Elevator  Company  of  Canada,  Lim- 
ited, and  the  hardware  by  the  Aikenhead  Hardware, 
Limited. 


It  is  "Business  as  Usual"  with  the  New  Brunswick 
towns.  At  St.  John  the  Commissioner  of  Water  and 
Sewerage  is  asking  for  a  bond  issue  of  $24,000  to  en- 
able water  extensions  to  be  made  to  outlying  locali- 
ties;  Chatham  has  authorized  an  issue  of  $20,000  for 
the  same  purpose ;  St.  Stephen,  Woodstock,  Frederic- 
ton,  Moncton,  Sackville  and  other  New  Brunswick 
towns  are  also  adding  to  their  civic  undertakings. 


In  urging  the  necessity  of  buying  made-in-Canada 
goods,  at  the  Hamilton  Manufacturers'  Smoker  last 
month,  Mr.  E.  G.  Henderson,  President  of  the  Cana- 
dian Manufacturers'  Association,  told  his  audience 
that  manufacturers  must  try  to  set  the  example  of 
patronizing  home  industry.  He  pointed  out  that  now 
was  the  opportunity  for  Canadian  manufacturer.s  to 
build  up  an  international  reputation  for  the  quality  of 
their  products. 


The   Sand-Lime   Brick  Industry  in  Canada 

Specially  Contributed  by  Geo.  Silvester,  Calgary,  Alta. 

THE  sand-lime  brick  industry  was  introduced  in- 
to America  some  twenty  years  ago,  although 
the  product  and    its    manufacturing    process 
were  known  in  Germany  as  long  ago  as  1880. 
It  was  in  this  year  that  we  first  heard  of  the  sand-lime 
brick  being  hardened  by  the  steam  process. 

\Vhen  it  was  first  introduced  into  Canada,  the 
sand-lime  brick  process  was  not  a  huge  success,  as 
architects  and  builders  regarded  it  as  a  new  and  un- 
tried quantity,  and  worse — in  their  opinion— as  an  un- 
known one.  For  the  first  few  years  the  new  bricks 
were  not  looked  upon  with  favor,  but  to-day  they  are 
established  in  many  of  the  largest  cities  of  Canada 
and  the  United  States.  In  Canada  their  use  is  not 
restricted  to  one  process.  There  are  conspicuous  ex- 
amples of  sand-lime  brick  in  Montreal,  Ottawa,  Peter- 
borough, Toronto,  Brantford,  Port  Arthur,  Winnipeg, 
Brandon,  Moose  Jaw,  Prince  Albert,  Saskatoon.  Re- 
gina,  Calgary,  Edmonton  and  Vancouver.  After  we 
have  traversed  the  Canadian  provinces  we  can  go  fur- 


Mr.  George  Silvester. 

ther  and  find  the  brick  all  the  way  from  Cuba  to  China. 
The  Chinaman  is  employing  this  material  with  great 
success. 

If  I  were  to  be  asked  the  extent  of  the  industry  in 
the  Canadian  territory  I  would  say  that  there  are,  a.s 
far  as  I  know,  one  hundred  and  five  sand-lime  brick 
3'ards,  with  an  annual  output  of  two  million  five  hun- 
dred thousand  brick  each  for  the  season. 

Iti  its  natural  color  the  brick  is  grey,  resembling 
Indiana  sandstone.  It  is  made  in  various  colors — 
principally  red,  bufi^,  and  dark  grey.  Any  one  of  these 
set  up  in  black  mortar  is  artistic  and  produces  a  splen- 
did contrast.  Sand-lime  Ijrick  has  come  to  stay,  and 
it  is  entering  increasingly  into  the  material  used  in 
building  construction  to-day. 

The  extent  to  which  the  trade  is  going  ahead  is  due 
largely  to  the  efforts  of  the  American  Sand-Lime  Brick 
Association,  which  holds  its  Annual  Convention  at' 
■  points  in  Canada  and  the  United  States.  At  these 
conventions  the  brick  situation  is  discussed  thorough- 
ly in  all  its  aspects.  In  this  connection  it  may  be  of 
interest  to  state  that  Mr.  Elmsley,  of  the  U.  S.  Depart- 
ment of  Commerce  and  Labor,  and  Bureau  of  Stand- 
ards, attends  these  meetings  and  gives  valuable  infor- 
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niati(jn  concerning  tests.  In  his  1913  report  we  find  the 
annual  output  of  sand-lime  brick  in  the  United  States 
l)laccd  at  174,361, (XX),  hut  at  the  1914  convention  held 
at  Dayton,  Ohicj.  a  steady  increase  was  reported. 

Architects  are  fast  chanf,nng  their  ideas,  and  many 
are  now  specifying  sand-lime  brick.  They  are  popular 
with  contractors,  for,  owing  to  the  accuracy  of  their 
manufacture,  they  are  better  to  handle  than  other 
brick,  and  the  l)ricklayer  never  has  to  drop  one  and 
take  up  another.  A  few  years  ago  sand-lime  brick 
were  used  principally  for  backing  up  purposes,  but 
now  they  are  coming  into  use  in  large  buildings — 
hotels,  railway  stations,  churches  and  residences. 

h'ssentials  in  the  manufacture  of  sand-lime  brick 
are  a  suitable  silicate  sand  and  the  right  proportion 
of  a  high  grade  calcium  lime  (this  is  preferable  to 
magnesia  lime)  hydrated.  The  chemical  action  of 
these  ingredients  while  under  heavy  steam  pressure 
prcKluces  results  which  no  common  brick  on  the  mar- 


ket can  equal.  Sand-Umc  brick  can  stand  iflore  than 
common  brick  under  both  fire  and  crushing  tests.  An- 
other point  is  that  the  brick  can  Withstand  the  climatic 
conditions  of  any  country  where  brick  are  used  at  all. 

The  average  capacity  of  a  machine,  working  ten 
hours,  is  20,0C)0.  The  brick  may  be  used  the  day  after 
they  are  made,  although  manufacturers  make  a  prac- 
tice of  stacking  them  in  open  sheds  or  yards  for  at 
least  ten  days,  so  that  the  air  may  mature  them. 

In  the  manufacture  of  these  brick  we  use  various 
styles  of  machinery  made  both  in  Canada  and  the 
United  States.  The  process  is  varied,  but  under  pro- 
per handling  in  all  cases  the  results  are  practically 
constant. 

The  largest  individual  sand-lime  brick  plant  that  I 
know  of  is  situated  in  Germany.  This  plant  turns 
out — or  did  turn  out! — 220,000  brick  daily.  In  the 
year  1912  it  was  running  to  full  capacity  and  could  not 
keep  up  with  its  orders. 


Constructional  Forecast  for  1915 

Official  Returns  from  the  Principal  Towns  and  Cities 


R  IMPORTS  received  from  upwards  of  fifty  engi- 
neers from  all  parts  of  the  Dominion  wduUI 
indicate  that  there  will  be  a  fair  amount  of 
constructional  activity, in  the  municipal  line 
during  1915.  In  the  following  reports  most  of  the 
principal  towns  and  cities  have  been  covered.  While 
a  i)ersistent  eflfort  was  made  to  obtain  news  from  every 
municipality,  difiHculty  was  encountered  in  many  cases 
owing  to  the  fact  that  the  ])laus  of  the  local  authorities 
were  in  a  more  or  less  nebulous  condition.  In  a  large 
number  of  cases  the  engineer  informed  us  that  the 
plans  of  his  municipality  would  depend  largely  ui)on 
the  behaviour  of  the  financial  market,  and  that  in  con- 
sequence, action  in  regard  to  a  considerable  amount  of 
constructional  work  had  been  deferred.  In  regard  to 
anv  items  that  may  be  found  inadecpiate  it  must  be 
borne  in  mind  that  even  at  the  best  of  times  few  muni- 
cipalities have  their  plans  properly  advanced  by  the 
latter  end  of  January — the  period  at  which  our  in- 
formation was  compiled.  Even  in  this  skeleton  form, 
however,  the  returns  are  illuminating  and  promising, 
conveying  as  they  do  the  suggestion  of  an  appreciable 
amount  of  construction — notably  in  road  work  and 
paving,  water-works  and  sewerage.  In  a  later  issue 
we  hope  to  develop  this  skeleton  outline  into  a  sub- 
stantial body  of  facts  which  will  stand  as  an  authori- 
tative and  permanent  reference  to  the  work  of  the 
season. 

Amherst,  N.S. — Estimated  expenditures:  paving  (con- 
crete or  bitulitliic),  $45,000;  sewers.  $1.'>,000;  water-works 
(extensions).   $10,000. 

Barrie,  Ont. — Estimated  expenditures:  roadways.  $.1,000; 
sewer  extensions,  $4,000;  sewajte  disposal,  $00,000;  garbage 
collection  and  disposal.  $800;  electric  light,  $2,000;  new  build- 
ings, $100,000.  The  expenditure  under  sewage  disposal  is 
to  provide  for  a  scIumho  wliich  lias  licen  ordered  tiy  the  Pro- 
vincial Hoard  of  Health.  Tliis  project  will  not  be  carried 
out  unless  it  is  made  absolutely  compulsory  by  this  authority. 

Battleford,  Sask. — Estimated  expenditures:  grading  roads. 
$1,000;  sewers.  $3,500;  garbage  collection,  $1,500;  electric 
light  (house  services  and  meters).  $1,000.  The  city  engineer 
suggests  tlio  possibility  of  amended  estimates. 

Beaconsiield,    Que. — Estimated    expenditures:    roadways. 


$4,600;  water-works,  $3,500;  electric  light,  $2,000;  proposed 
new   buildings,  $15,000. 

Belleville,  Ont. — Estimated  expenditures:  road  work  and 
paving,  $20,000;  sewer  extensions,  $15,000;  water-works, 
$12,000. 

Berlin,  Ont. — Estimated  expenditures:  roadways,  $20.- 
000;  sewers,  $10,000;  sewage  disposal,  $10,000;  garbage  in- 
cinerator, $16,000. 

Brantford,  Ont. —  Estimated  expenditures:  roadways  and 
paving.  $:tO,000  (concrete  $20,000,  macadam  $10,000);  sewers. 
$35,000  (storm  sewers  $5,000,  sanitary  sewers  $30,000);  gar- 
bage collection  and  disposal,  $12,000;  water-works  (exten- 
sion of  collecting  galleries),  $40,000;  electric  light,  $35,000 
(enlarging  hydro-electric  station  to  supply  power  to  street 
railway  will  cost  $25,000).  The  city  engineer  advises  us  that 
the  street  railway  Commissioners  are  contemplating  a  fur- 
ther extension  of  the  city  lines  and  the  purchase  of  two 
new  cars.    The  street  railway  system  is  owned  by  the  city. 

Bnrnaby,  B.C. — Estimated  expenditures:  road  work,  $75,- 
000;  sewers,  $200,000;  water-works,  $50,000.  The  outlay  on 
roads  will  be  for  maintenance  chiefly,  and  for  the  construc- 
tion of  a  few  earth  roads.  The  details  of  new  sewerage 
work  are  not  available.  The  trunk  sewers  are  built  for  this 
Municipality  by  the  Vancouver  District  and  Drainage  Board, 
who  will  probably  spend  $200,000  in  Burnaby  this  season 
The  water-works  extensions  will  probably  total  about  six 
miles  of  new   mains. 

Camrose,  Alta.  —  Estimated  expenditures:  roadways 
(grading  and  gravelling),  $4,000;  water-works  (installation 
of   new    pump).   $2,000. 

Canora,  Sask. — The  only  important  expendittire  con- 
templated this  year  is  $22,000  for  water-works.  This  amount 
is  to  cover  the  balance  of  a  contract  for  water  supply  under- 
taken last  fall.  The  contractors  for  the  work  are  Messrs. 
\Vm.  Newman  &  Company,  of  Winnipeg,  and  the  engineers 
are  Messrs.  Chipman  &  Power,  Toronto  and  Winnipeg.  The 
source  of  supply  is  a  spring  three  miles  east  of  this  town. 
The  total  contract  involved  the  expenditure  of  $60,000.  and 
the  work  includes  collecting  galleries,  reservoir,  pomp  house. 
cast  iron  water  mains,  and  a  steel  tower  on  concrete  base. 

Charlottetown,  P.E.I. — Estimated  expenditures:  sewers. 
$12,000;  electric  light  (street  lighting).  $7,000.  The  sewer 
system  extension  contemplated  is  a  24-in.  storm  water  main. 
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Details  of  new  road  work  arc  not  yet  available,  but  it  is 
anticipated  that  a  number  of  contracts  for  concrete  side<valks 
will  be  awarded. 

Chatham,  Ont.— Estimated  expenditures:  road  work,  $30,- 
000;  sewers,  $10,000;  garbage  collection  and  disposal,  $2,- 
000;   electric  light,   $90,000. 

Chicoutimi,  Que. — Estimated  expenditures:  road  work 
(to  complete  1914  contracts),  $30,000;  sewer  extensions, 
$2,000. 

Cranbrook,  B.C. — According  to  information  received 
from  the  city  engineer,  this  municipality  will  expend  $30,- 
000  this  season  upon  the  completion  of  the  water-works  ex- 
tensions undertaken  in  1914.  The  work  consists  of  replacing 
wooden  pipe  with  steel  mains  and  building  a  new  dam.  The 
istimated   cost  of  the  whole   undertaking  is   $97,000. 

Dundas,  Ont. — Estimated  expenditures:  road  work,  $5,- 
000;  sewers,  $50,000;  sewage  disposal,  $20,000;  water-works, 
$4,000;  electric  light,  $5,000.  The  expenditure  for  road  work 
will  be  for  maintenance,  with  the  addition  tof  a  few  brick 
crossings.  In  the  field  of  garbage  collection  and  disposal,  the 
outlay  will  be  for  collection  only.  The  water-works  exten- 
sion will  consist  of  building  a  concrete  dam. 

East  Kildonan,  Man. — Estimated  expenditures:  road 
work  (grading  and  gravelling),  $6,000;  sewers,  $44,000;  water- 
works (additional  mains),  $49,000.  The  engineer  advises  us 
that  there  are  no  water  mains  or  sewers,  with  the  exception 
of  an  outfall  sewer,  in  the  inunicipality  at  present,  and  that 
the  expenditures  in  this  department  are  for  the  initial  un- 
dertaking. 

Estevan,  Sask. — Estimated  expenditures:  road  work,  $1,- 
000;  sewer  extensions,  $3,000;  water-works,  $2,000;  electric 
lighting  system,   $6,500. 

Fernie,  B.C. — Estimated  expenditures:  road  work,  $5,000; 
sewers,  $12,000;  water-works,  $2,700;  electric  light,  .$2,000; 
new  buildings,  $35,000.  The  road  work  will  consist  of  the 
laying  of  macadam  roads.  The  sewer  extensions  are  for 
new  mains,  which  will  be  of  8-in.  to  15-in.  concrete  or  vitrified 
sewer-pipe.  The  water-works  extensions  will  consist  of  lay- 
ing 12-in.  cast  iron  and  4-in.  wrought  iron  mains.  The  elec- 
tric light  extension  is  for  a  proposed  new  line  for  power 
purposes  only.  The  building  projects  for  1915  include  a  drill 
hall  and  armoury  for  the  Provincial  Government.  The  city 
engineer  informs  us  that  last  year  the  city  purchased  a  12- 
ton  Watrous  road  roller  and  a  Champion  rock  crusher,  at 
a  cost  of  $5,000.  At  the  close  of  the  season  the  city  had  fin- 
ished 5,000  square  yards  of  macadam,  at  a  cost  of  $4,200. 
Some  8,000  lineal  feet  of  six-foot  plank  sidewalk  was  laid, 
at  an  outlay  of  $5,000,  while  lighting  extensions  to  the  value 
of  $6,000  were  carried  out.  A  street  lighting  system  was  com- 
pleted at  a  cost  of  $3,000,  and  renewal  work  for  power  house 
machinery   cost   another   $1,000. 

Fort  Frances,  Ont. — Estimated  expenditures:  road  work 
(repairs,  new  grading  and  gravelling),  $15,000;  sewers  (new 
mains),  $15,000;  water-works,  $12,000;  electric  light,  $4,000. 
In  regard  to  building  work,  the  city  engineer  writes,  "Owing 
to  the  war,  building  activities  are  not  expected  to  be  very 
marked,  but  we  expect  to  erect  a  new  post  office,  and  there 
are  signs  of  activity  in  residential  and  business  building. 
Naturally  the  bond  market  will  have  a  great  deal  to  do  with 
the  amount  of  construction." 

Fort  William,  Ont. — The  city  engineer  reports  the  pass- 
age of  the  following  by-laws  last  month: — for  water-works 
extensions,  $65,Oob;  for  clearing  the  watershed  of  Loch  Lo- 
mond, $12,000;  for  the  erection  of  a  market  building,  $22,- 
000.  During  1914,  the  sum  of  approximately  $400,000  was 
spent  on  local  improvements.  This  outlay  covered  the  fol- 
lowing work: — asphalt  paving,  3.17  miles;  macadam,  4.48 
miles;  gravelling,  8.65  miles;  grading,  1.60  miles;  sewers,  3.15 
miles;  concrete  walks,  0.83  miles;  plank  walks,  5.95  miles. 
Street  railway  construction,  which  amounted  to  eight  miles 


of  single  track,  involved  the  expenditure  of  $260,000,  while 
$33,000  was  spent  on  electric  lighting  and  $89,000  on  telephone 
extensions.  A  feature  of  the  work  of  1914  was  the  entire  re- 
organization of  the  Scavenging  Department.  The  operation 
of  the  incinerator  plant  and  street  railway  service  was  in- 
augurated last  year.  The  flushing  of  pavements  and  oiling 
of  streets  was  commenced  for  the  first  season.  About  four 
miles  of  water  mains  were  added  to  the  distributing  system, 
and  a  weir  gauge  recording  apparatus  was  installed  at  Carp 
River,  Loch  Lomond. 

Gait,  Ont. — Estimated  expenditures:  road  work  and  con- 
crete sidewalks,  $38,500;  sewer  extensions,  $50,000;  water- 
works, $35,000;  electric  light,  $27,500;  new  buildings,  $400,000. 

Hamilton,  Ont. — Estimated  expenditures:  road  work, 
$100,000;  sewers,  $130,000;  sewage  disposal,  $30,000;  garbage 
collection  and  disposal,  $35,000;  water-works,  $52,500;  electric 
light,  $90,000.  The  city  engineer  advises  us  that  there  is 
ahead  of  his  department  only  the  construction  of  the  east 
end  sewer,  pumping  station  and  rising  main,  besides  the  west 
end  sewer  and  water-works  system,  which  will  cost  respect- 
ively'$170,000  and  $250,000. 

Kamloops,  B.C. — In  a  recent  communication  to  the  Con- 
tract Record,  the  city  engineer  stated  that  the  city  will  prob- 
ably undertake  about  five  miles  of  street  "oiling"  this  sea- 
son, in  which  case  it  would  be  looking  for  a  suitable  oil 
spray  apparatus  and  accessories.  However,  in  regard  to 
the  activities  of  the  city,  he  informs  us  that  machinery  may 
be  required  for  one  or  more  sub-stations  in  connection  with 
the  hydro-electric  plant  which  was  commenced  in  1912  and 
has  now  been  completed.  Negotiations  are  coming  forward 
for  the  erection  of  a  pulp  plant,  and,  in  all  probability,  a 
flour  mill  will  be  established  at  Kamloops. 

Lethbridge,  Alta. — Estimated  expenditures:  road  work, 
$16,000;  sewers,  $15,000;  sewage  disposal,  $2,000;  garbage 
collection  and  disposal,  $11,000;  water-works,  $37,500.  The 
road  work  will  consist  of  paving  subway  and  approaches. 
The  sewerage  system  expenditures  are  for  the  extension  of 
sanitary  sewers,  8  in.  to  12  in.,  and  the  installation  of  chlor- 
inating plant  and  minor  alterations  to  the  sewage  disposal 
works.  The  water-works  extensions  are  for  the  completion 
of  high  pressure  system  (12-in.  to  24-in.  steel  pipe),  and  new 
intalfe  and  sedimentation  basin.  In  the  field  of  electric 
light,  little  capital  expenditure  is  anticipated.  An  estimate 
of  building  work,  based  on  the  1914  figures,  is  $500,000  for  the 
season  of  1915, 

London,  Ont. — Estimated  expenditures:  road  work,  $200,- 
000;  sewers,  $80,000;  sewage  disposal,  $50,000;  garbage  col- 
lection and  disposal,  $40,000;  water-works,  $60,000;  electric 
light,  $80,000;  building  construction,  $2,000,000.  The  details 
of  road  work  expenditure  are  as  follows: — asphalt,  $170,- 
000;   concrete,  $30,000;   vitrified  brick,  $10,000. 

Melville,  Sask. — Estimated  expenditures:  road  work,  $30,- 
000;  sewers,  $40,000;  garbage  collection  and  disposal,  $3,000; 
building  construction,  $200,000.  The  estimated  expenditures 
for  roadways,  paving  and  sewerage  are  based  on  an  author- 
ized issue  of  debentures,  some  of  which  have  been  sold.  The 
town  engineer  reports  that  the  local  Council  are  confining 
themselves  to  construction  that  is  absolutely  necessary, 
pending  further  developments  of  the  war  in  favor  of  the 
allies,  so  it  is  possible  that  the  above  expenditure  may  be 
enlarged  at  a  later  date.  The  outlay  on  building  work  will 
be  governed  by  municipal  construction. 

Moose  Jaw,  Sask. — Estimated  expenditures:  road  work 
(19,000  square  yards  of  paving),  $87,000;  sewerage  system. 
$140,000  (extension  of  mains  $130,000,  sewage  disposal  work 
$10,000);  garbage  collection  and  disposal,  $27,000;  water- 
works, $46,000;  electric  light,  $156,000;  new  buildings,  $250,000. 

Mount  Forest,  Ont. — Estimated  expenditures:  road  work, 
$1,000;  water-works  (new  pumps),  $2,000;  electric  light  (new 
system),  $10,000. 
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New  Glasgow,  N.S. — Estimated  expenditures:  road  work, 
((itnt-ral  repairs  and  maintenance),  $10,000;  sewers  (exten- 
sion of  laterals  and  one  small  extension  to  outfall  sewer), 
$8,000.  The  programme  of  improvements  will  be  definitely 
decided  when   new   council   takes   office. 

New  Westminster,  B.C. — Estimated  expenditures:  road 
work,  $1(10,(10(1;  sewers,  $371,000;  water-works,  $15,000.  The 
estimated  expenditure  of  $100,000  on  road  work  is  to  meet 
a  contract  which  is  now  held  up  pending  the  more  favorable 
condition  of  the  bond  market.  Road  work  to  the  value  of 
$70,000  is  under  way.  The  outlay  for  sewers  is  divided  into 
$150,000  for  the  first  installment  of  the  New»  Westminster- 
Burnaby  trunk  sewer,  upon  which  work  has  started;  the 
balance  is  money  actually  in  hand  for  the  Sapperton  No.  2 
scheme.  No  disposal  works  are  included.  The  water-works 
extensions  will  consist  of  a  new  5,000,000-gallon  reservoir. 

North  Battleford,  Sask. — Estimated  expenditures:  road 
work  (street  grading  and  surfacing  with  gravel),  $10,000; 
sewers  and  sewage  disposal,  $27,000;  (sprinkling  filters  and 
disinfecting  chamber,  $15,000;  laying  of  tile  sewer  on  Railway 
Avenue  $13,000),  water-works  (infiltration  galleries  to  intake 
well).   $:i,0(l(). 

North  Bay,  Ont. — Estimated  expenditures:  road  work. 
$HO,000;  granolithic  sidewalks,  $5,000;  sewers  (extension  to 
mains).  $30,000. 

Oshawa,  Ont. — Estimated  expenditures:  road  work,  $42,- 
.lOO;  sewers,  $2,000;  water-works,  $2,500.  The  road  work 
oiinsists  of  concrete  paving  on  King  St.  W.,  to  cost  $17,000, 
and  concrete  or  brick  paving  on  Simcoc  Street  S.,  to  cost  $25,- 
000.  The  sewer  extensions  will  consist  of  8-in.  glazed  vit- 
rified tile  sanitary  sewers.  A  report  on  the  water  supply  is 
to  be  submitted,  but  new  construction  is  not  anticipated  this 
season,  beyond  the  instillation  of  a  few  supply  mains  at  a 
cost  of  some  $2,500.  A  report  is  to  be  submitted  in  con- 
nection with  the  proposed  King  Street  bridge,  which,  if 
adopted,  will  mean  an  outlay  of  $10,000.  The  town  engineer 
reports  the  outlook  bright.  With  some  improvement  in 
the  market  for  bonds,  he  anticipates  greatly  increased  muni- 
cipal activity,  of  which  the  above  details  are  a  poor  criterion. 

Parry  Sound,  Ont. — Estimated  expenditures:  road  work, 
$5,000;  water-works,  $17,000;  new  buildings.  $12,000.  The 
extensions  to  the  water-works  will  consist  of  new  mains  and 
a  new  tank,  which  will  be  commenced  in  the  early  spring. 

Peterborough,  Ont. — Estimated  expenditures:  road  work, 
$00,000;  sewers,  $70,000;  sewage  disposal,  $150,000;  garbage 
collection  and  disposal,  $7,000;  water-works.  $50,000;  electric 
light,   $".">. 000;   building   construction,   $500,000. 

Prince  Rupert,  B.C. — Estimated  expenditures:  road  work. 
$60,000  (rough  grading  $12,000,  plank  roadways  $48,000); 
sewage  disposal,  $5,000;  garbage  collection  and  disposal,  $10,- 
000;  water-works  maintenance  and  operation,  $6,000;  complet- 
ing hydro-electric  undertaking.  $5,000;  electric  light  main- 
tenance and  operation,  $54,000.  The  city  engineer  advises 
us  that  a  by-law  to  raise  $;t20.000  for  sewer  extensions  has 
been  approved  by  the  ratepayers,  and  that  the  work  will  pro- 
ceed if  the  scheme  can  be  financed.  He  tells  us  that  Prince 
Rupert  probably  has  felt  the  strain  of  the  present  situation  as 
little  as,  if  not  less  than,  any  city  on  the  coast,  and  that  it 
may  be  one  of  the  first  places  to  benefit  from  the  improve- 
ment in  the  money  market.  At  the  time  of  writing  (January 
1«th~t  practically  every  building  in  the  city  was  occupied. 

Redcliff,  Alta. — Estimated  expenditures:  sewerage  .sys- 
tem, $1'.»0.()00;  garbage  collection  and  disposal.  $6,000:  water- 
works, $:i5.000.  The  expenditure  for  sewers  is  made  up  of 
$135,000  for  trunk  sewer,  and  $55,000  for  various  street 
sewers. 

St.  Catharines,  Ont. — Estimated  expenditures:  roadways 
and  paving,  $50,000;  sewers  (relief  sewer  and  extensions  to 
sewer  system).  $75,000;  garbage  collection  and  disposal,  $8.- 
000;  water-works  (extension  to  mains).  $10,000:  electric  light 
^completion    of    hydro-electric    system).    $40,000.      The    city 


engineer  advises  us  of  the  completion  of  the  Ontario  Street 
bridge,  at  a  cost  of  $139,000,  and  of  the  commencement  of 
the  St.  Paul  Street  high  level  viaduct,  estimated  to  cost 
$220,000. 

St.  Lambert,  Que. — Estimated  expenditures:  road  work, 
$140,000;  sewers,  $175,000;  garbage  collection  and  disposal, 
$2,000;  water-works,  $8,000;  electric  light,  $12,000.  The  bulk 
of  the  road  work  expenditure  is  for  concrete  paving.  The 
outlay  for  the  sewerage  system  will  be  for  extensions  to 
trunk  sewers  and  a  sewage  disposal  plant,  plans  of  which 
are  completed  and  will  be  adopted  as  soon  as  possible.  The 
money  to  be  spent  on  water-works  is  for  power  and  main- 
tenance purposes,  and  the  work  includes  one  new  75  h.p.  pump 
for  emergency  purposes.  The  electric  light  expenditure  in- 
cludes $5,000  for  line  extensions.  The  trunk  sewer  and  sew- 
age disposal  projects  will  be  governed  by  the  availability  of 
funds. 

Sherbrooke,  Que. — Estimated  expenditures:  road  work 
and  paving,  $30,000;  sewerage  system,  $1,000;  garbage  col- 
lection and  disposal,  $2,000;  water-works  system,  $28,000;  gar- 
bage disposal,  $2,000;  electric  light,  $110,000.  These  esti- 
mates were  not  passed  at  the  time  the  details  were  provided 
by  the  city  engineer. 

Smiths  Falls,  Ont. — Estimated  expenditures:  road  work, 
$6,000;  sewer  extensions,  $10,000.  The  building  projects 
this  season  include  a  Collegiate  Institute,  at  a  cost  of  $M,- 
000,  and  new  City  Hall,  at  a  C9St  of  $30,000. 

Steelton,  Ont. — Estimated  expenditures:  sewer  exten- 
sions, $30,000;  water-works  (supply  main  extensions).  $15,000; 
electric  light — minor  extensions.  The  town  engineer  advises 
us  that  Steelton  now  obtains  its  water  supply  from  deep 
wells,  and  that  the  city  of  Sault  Ste.  Marie  may  possibly 
endeavour  to  secure  its  supply  from  the  same  source,  in  which 
case  considerable  expenditure  on  w;i>>T-vv..rt.:<  ..yt,.M<;..n<i  may 
be  anticipated. 

Stratford,  Ont. — Estimated  expenditure*:  fManways  and 
paving,  $100,000;  sewers  and  sewage  disposal,  $29,000;  garbage 
collection  and  disposal,  $8,000;  water-works,  $18,000;  electric 
light.  $27,000. 

Sudbury,  Ont. — Estimated  expenditures:  road  work,  $20,- 
000;  sewers,  $15,000;  garbage  collection  and  disposal,  $4,000; 
water-works,  $2,000;  electric  light,  $10,000.  The  water-works 
superintendent  advises  us  that  variations  in  these  figures 
may  be  expected,  according  to  the  behaviour  of  the  money 
market. 

Sydney,  N.S. — Estimated  expenditures:  sewers,  $3,000; 
water-works,  $20,000.  The  expenditure  on  water-works  is 
for  pump  house,  intake  and  one  3,000,000-gallon  motor-driven 
centrifugal  pump.  The  only  construction  expected  by  the 
city  engineer  at  present  is  the  Middle  Lake  pumping  station. 
Road  work  this  season  will  be  practically  a  negligible  quan- 
tity. 

South  Vancouver,  B.C. — Estimated  expenditures:  road- 
ways and  paving,  Main  Street,  $168,000,  Fraser  Street,  $380,- 
000;  sewers,  $400,000;  incinerator  and  garbage  collecting  sta- 
tions. $50,000;  water-works  (extension  of  distribution  sys- 
tem). $.30,000. 

Souris,  Man. — Estimated  expenditures:  roadways.  $6,000; 
sewers.  $'.i.0(X);  water-works,  $8,000;  building  construction, 
$60,000.  The  town  has  no  paved  streets,  and  the  expenditure 
on  road  work  is  for  grading  and  gravelling.  The  outlay  on 
sewers  is  to  cover  the  possible  extension  of  the  system  to 
West  Souris.  ■  .\  contract  for  garbage  collection  and  dis- 
posal is  awarded  locally  each  year.  The  water-works  are  to 
be  extended  to  West  Souris.  The  electric  light  plant  has 
only  just  been  completed,  and  no  extensions  are  in  view. 
The  building  projects  include  an  armoury,  at  an  estimated 
cost  of  $38,000.  The  town  engineer  reports  that  these  figures 
are  only  approximate,  and  that  their  expenditure  will  be 
governed  by  the  money  market. 

Toronto,  Ont. — Estimated  expenditures:  local  improve- 
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merits,  $3,000,000;  street  railway  track  allowance  reconstruc- 
tion and  repairs,  $800,000;  water-works  improvements,  $840,- 
065;  water  revenue  mains,  $175,000;  Bloor  Street  viaduct, 
$400,000;  filtration  plant  extension,  $800,000;  main  pumping 
station  extension,  $250,000;  high  level  pumping  station  ex- 
tension, $175,000;  84-inch  conduit  (Island),  $75,000;  72-inch 
conduit  from  new  mechanical  filtration  plant  to  72-inch  and 
84-inch  conduits,  $110,000.  In  reference  to  the  activities  of 
his  department,  the  Street  Commissioner,  Mr.  George  B. 
Wilson,  reminds  us  that  an  incinerator  is  to  be  built  on  the 
east  side  of  the  Don  River,  and  is  to  be  completed  by  next 
December.  Mr.  Wilson  writes: — "We  shall  endeavor,  more- 
over, to  prevail  upon  the  Council  to  adopt  a  recommendation 
looking  to  the  acquirement  of  additional  sites,  in  order  that 
we  may  proceed  with  the  erection  of  a  second  incinerator, 
shops,  stables,  etc.  If  this  second  site  be  acquired,  we  shall 
then  be  in  a  position  to  erect  stables  and  a  third  plant  upon 
the  site  known  as  the  Strachan  Avenue  Yard,  which  will  re- 
place the  yard  now  located  on  King  Street,  near  the  corner 
of  Duflerin  Street.  This  latter  work,  however,  cannot  be 
proceeded  with  until  a  decision  has  been  reached  with  re- 
gard to  the  other  sites,  inasmuch  as  if  we  are  not  permitted 
to  secure  additional  sites,  the  character  and  capacity  of  the 
plant  and  stables  to  be  erected  on  the  sites  already  acquired 
will  have  to  be  greatly  augmented.  In  addition  to  the  fore- 
going, we  are  getting  out  plans  for  the  erection  of  an  in- 
cinerator on  the  Island  to  replace  the  structure  which  has 
been  doing  duty  in  that  section  of  the  city  for  many  years 
past,  and  which  has  outlived  its  usefulness.  The  expenditure 
in  connection  with  the  erection  of  the  authorized  incinerators 
(exclusive  of  stables,  etc.),  is  approximately  $250,000.  If, 
however,  the  Council  authorizes  the  Department  to  proceed 
with  the  plans  which  are  being  outlined  as  to  stable  accom- 
modation, etc.,  and  which  accommodation  is  urgently  re- 
quired, the  total  expenditure  will  approach  in  the  neighbor- 
hood of  $400,000." 

Trenton,  Ont. — Estimated  expenditures:  paving  (concrete 
or  asphalt),  $15,000;  completion  of  sewers,  $10,000. 

Victoria,  B.C. — Estimated  expenditures:  road  work  and 
paving  (not  including  maintenance),  $100,000;  sewers  (North 
West  main  trunk  sewer  and  mains),  $100,000;  garbage  col- 
lection and  disposal,  $00,000;  water-works  (exclusive  of  the 
extension  of  city  mains,  service  maintenance,  etc.),  $175,000; 
electric  light,  $43,000. 

Westmount,  Que. — I-^stimated  expenditures:  garbage  col- 
lection and  disposal,  $26,000;  electric  light  (underground  con- 
duits, cables,  transformers,  meters,  etc.),  $50,000.  Details  as 
to  road  work,   sewers  and  water-works   are   not   decided. 


American    Road    Builders'     Association  — 
Election   of   Officers 

MR.  George  W.  TiUson,  Consulting  Engineer  to  the 
President  of  the  Borough  of  Brooklyn,  N.Y.,  was 
elected    President   of   the   American    Road    Build- 
ers' Association  at  the  recent  annual  meeting  of 
that  body  in  New  York  City. 

Other  executive  officers  for  1915  were  elected  as  follows: 
First  Vice-President,  Mr.  A.  W.  Dean,  Chief  Engineer,  Mass- 
achusetts Highway  Commission;  Second  Vice-President,  Mr. 
Austin  B.  Fletcher,  State  Highway  Engineer  of  California; 
Third  Vice-President,  Mr.  S.  Percy  Hooker,.  State  Superin- 
tendent of  Highways  of  New  Hampshire;  .Secretary,  Mr.  E. 
L.  Powers,  New  York  City;  Treasurer,  Major  W.  W.  Cros- 
by, Consulting  Engineer,   Baltimore,  Md. 

In  addition,  the  following  were  elected  directors  for 
three  years:  Mr.  E.  A.  Fisher,  City  Engineer  of  Rochester, 
N.Y.;  Mr.  A.  R.  Hirst,  State  Highway  Engineer  of  Wiscon- 
sin; Mr.  Joseph  W.  Hunter,  First  Deputy  Commissioner, 
Pennsylvania   State   Highway    Department;     Mr.     Frank    F. 


Rogers,  State  Highway  Commissioner  of  Michigan;  Mr.  Wil- 
liam R.  Smith,  General  Manager,  Lane  Construction  Cor- 
poration, Meriden,  Conn.,  and  Mr.  H.  M.  Waite,  City  Man- 
ager of  Dayton,  Ohio. 

The  annual  banquet  of  the  Association  was  held  at  the 
Hotel  .'\stor.  The  retiring  President,  Mr.  W.  A.  McLean, 
Chief  Engineer  of  Highways  for  the  Province  of  Ontario, 
acted  as  Toast-Master. 


The  Constructional  Activities  of 
Westmount,  Que. 

SOME  matters  of  constructional  interest  are  dealt  with 
in  a  report  covering  two  years  to  October  31st  last 
compiled  by  Mr.  G.  W.  Thompson,  General  Manager 
of  the  Westmount  Council.  The  city  has  spent  many 
thousands  of  dollars  during  the  period  under  review  in  open- 
ing up  thoroughfares,  constructing  permanent  pavements  of 
concrete  and  asphalt,  sewers,  and  otherwise  improving  the 
city.  A  new  departure  partaking  of  the  nature  of  a  trial  has 
been  made  in  paving  in  reinforced  concrete  a  considerable 
section  of  the  lanes.  This  work  involved  draining.  The  im- 
provement is  such  that  it  is  expected  there  will  be  a  general 
desire  for  the  work  to  be  pushed  until  every  lane  has  been 
paved.  Mr.  P.  E.  Jarman,  the  city  engineer,  reports  that 
there  are  now  26.965  miles  of  roads  and  pavements,  of  which 
9.178  miles  are  of  tar  macadam  (pouring  method)  and  7.45J 
asphalt  surface  pavement.  There  are  29.199  miles  of  sewer, 
47.584  of  concrete  walks,  12.687  concrete  curbs  and  gutters, 
1.529  block  crossings  and  .62  lanes  paved  with  concrete.  The 
city  has  carried  out  a  new  street  lighting  system  of  inverted 
arc  lamps  on  ornamental  standards.  This  it  is  intended  to 
extend  and  to  introduce  smaller  standard  arc  lamps  qn  the 
cross  streets.  This  will  enable  the  unsightly  poles  to  be  re- 
moved, the  cables,  for  lighting,  telephone  and  other  purposes 
being  carried  in  underground  conduits.  The  city  has  its  own 
lighting  and  power  department,  and  the  profit  for  the  two 
years  amounts  to  $74,92:!,  which  has  been  spent  in  extensions. 
The  building  permits  for  last  year  totalled  $1,051,595,  a  de- 
crease of  $787,846,  the  average  cost  of  the  buildings  being 
$6,613,  as  against  $8,323  in  the  previous  year. 


The  26th  annual  dinner  of  the  Engineering  Society  of  the 
L'niversity  of  Toronto  was  held  at  the  Prince  George  Hotel, 
Toronto,  on  the  evening  of  F'riday,  February  12.  Addresses 
were  given  by  a  number  of  prominent  public  men,  including 
the  Hon.  W.  H.  Hearst,  Premier  of  Ontario,  and  Mr.  Thos. 
R.  Deacon,  ex-Mayor  of  Winnipeg,  and  President  and  Gen- 
eral Manager  of  the  Manitoba  Bridge  and  Iron  Works,  Lim- 
ited, who  graduated  from  the  .School  of  Practical  Science  in 
1891.  The  undergraduates  enlisted  with  the  Over-Seas  Con- 
tingents were  guests  of  the  Society. 


Plans  for  a  new  mountain  hospital  have  been  approved  by 
the  Hamilton  (Ont.)  Hospital  Board.  The  initial  scheme 
is  for  the  construction  of  sufticient  buildings  and  plant  to 
provide  for  about  sixty  patients.  The  cost  of  the  structure 
is  estimated  at  $150,000.  Later,  as  financial  advantages  war- 
rant, and  actual  needs  demand,  other  buildings  providing  for 
the  accommodation  of  patients  up  to  the  number  of  five 
hundred  will  be  constructed. 


Dr.  J.  W.  S.  McCullough  and  Mr.  H.  Dally,  of  the  Pro- 
vincial Board  of  Health,  went  to  Ottawa  last  week  to  look 
into  the  proposal  to  construct  a  pipe  line  to  Lemieux  Island 
in  the  Ottawa  River,  for  the  purpose  of  supplying  the  city 
with  water  power  for  fire  purposes.  It  is  understood  that 
they  will  not  give  their  sanction  to  the  proposal  unless  the 
construction  of  the  water  supply  from  Thirty-One  Mile  Lake 
be  commenced  at  the  same  time. 
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Comprehensive  Scope  of  Toronto's  Forthcoming 
International  Road  Congress 


AI-'ril(JLGII  iIr-  liilcriiati<>nal  Koads  Congress, 
which  is  to  be  held  in  Toronto,  is  five  weeks  off, 
indications  point  to  a  large  attendance.  The  offi- 
cials will  he  disappointed'  if  two  thousand  dele- 
gales  are  not  present. 

The  Province  of  Qneliet  will  l)e  reiiroscnted  by  a  strong 
delegation  of  Ministers,  and  Ihc  Roads  Department  has 
promised  to  exhibit  photos  and  nmdils  >;howing  the  various 
types  of  roads  in  the  province. 

l-'ollowitifj  is  tlie  ofVicial  syiicipMM  ni  tlic  subjects  to  be 
discussed: 

Finance. — To  meet  the  cost  of  roads  on  an  equitable  and 
popular  basis  is  one  of  the  chief  problems  of  the  good  roads 
movement.  "Ways  and  means"  is  a  topic  of  primary  con- 
cern to  councils  and  the  public. 

Road  I  ocation. —  Roads  in  Canada  are  largely  located  to 
suit  property  lines  rather  than  for  suitable  foundations  and 
grades,  thercl)y  increasing  the  cost  and  difficulty  of  construc- 
tion. The  inHuence  of  location,  methods  of  deciding  exist- 
ing roads,  and  of  straighteniiiK  or  otherwise  improving  the 
location  will  be  of  interest. 

Traffic. — Roads  should  l)e  Iniilt  to  suit  the  trallic  over 
llieni.  (  lianging  Iralfic  conditions,  the  need  of  regulating 
Iiartic,  of  limiting  loads,  speed  and  width  of  tires,  make  the 
su1)ject  one  of  timely  importance. 

Sub-Grade. —  l'roi)er  treatment  of  the  natural  soil  on 
which  the  road  crust  is  to  be  laid,  was  one  of  the  funda- 
mental principles  discussed  by  Maciidam,  and  which  revolu- 
lioiiizecl  imtlio<ls  of  road  making  a  little  over  a  century  ago. 

Drainage. — Good  surface  drainage  and  sufficient  under- 
drainage  are  necessary  for  success  in  the  construction  of 
roads  and  pavements.  Methods  of  drainage  are  at  all  times 
a  subject  of  interest  to  road  builders,  whether  dealing  with 
earth  roads,  gravel  roads,  stone  roads,  or  surfaces  of  a  higher 
type. 

RoZ'i  Foundations. — The  enduring  part  of  a  road  if  pro- 
perly built  is  the  foundation.  Surfaces  wear  and  must  be  re- 
newed; and  should  we  give  more  attention  to  the  foundation? 
The  value  of  permanent  foundations  is  a  phase  of  road-build- 
ing which  should  receive  serious  consideration. 

The  Wearing  Surface. — .'\  durable  wearing  surface  is  in- 
valuable lo  cities,  towns  and  on  Country  roads.  The  selec- 
tion of  a  wearing  surface  adapted  to  local  traffic  is  one  of  the 
chief  duties  of  the  highway  engineer,  and  the  matter  is  one 
of  wide  public  interest.  Modern  traffic  has  made  the  problem 
a  very  conn)lex  one,  and  the  "best  road"  is  the  surface  best 
adapted  lo  local  traffic  and  materials  available. 

Concrete  Roads. —  The  use  of  concrete  for  road  surfaces 
is  a  comparatively  new  departure,  but  is  attracting  the  keen 
attention  of  highway  engineers.  A  description  of  this  ma- 
terial to  date  and  the  best  methods  of  construction  will  bring 
out  many  facts  on  which  all  who  arc  interested  in  road  im- 
provement  should  be  informed. 

Brick  Pavements. — Brick  is  well  known  as  a  useful  and 
durable  material  for  road  and  street  pavements.  It  has  been 
largely  used  in  Canada  for  town  and  city  streets,  and  its 
adaptation  to  country  roads,  successfully  followed  elsewhere. 
is  deserving  of  careful  consideration  by  the  I'anadian  public. 

Bituminous  Roads. — The  use  of  tar  and  asphalt  in  road 
construction  has  developed  on  standard  lines  based  on  much 
experience.     The    excellent    road    surfaces   of   Great    Britain 

°  The   Sproiul  Cniiiidinn  nn<t  tnt«rn»ttonii1  Oood  KmaiIk  ConTention, 

Toronto.  Muroh  iS-SS. 


arc  largely  bound  or  treated  with  bituminous  materials,  but 
the  accumulating  knowledge  of  these  materials,  methods  of 
using,  and  results  to  be  expected  form  an  ever  interesting 
topic. 

Dust  Prevention. — Increasing  traffic  on  streets  and  main 
roads  has  made  the  matter  one  of  much  interest  to  property 
owners  and  users  of  the  roads.  Dust  prevention  is  closely 
associated  with  the  preservation  of  the  road  surface,  and  is 
receiving  the  careful  study  of  all  road  experts.  Progress  in 
the  problem  is  one  which  is  being  followed  with  close  atten- 
tion by  the  Councillors  and  the  public. 

Bridges. — Bridge  construction  is  a  department  of  road- 
improvement  which  often  demands  immediate  and  large  ex- 
penditure to  ensure  the  safety  of  the  travelling  public.  Loads 
passing  over  bridges  are  increasing,  while  many  wooden 
structures  are  growing  weaker  from  decay.  To  replace 
wooden  bridges  with  durable  steel  and  concrete  structures 
is  a  matter  of  pressing  importance  in  many  localities. 

Culverts. — The  cost  of  the  individual  culvert  is  compara- 
tively small,  but  to  place  them  on  the  roads  in  largo  numbers 


Mr.  W.  A.  McLean.  Pmldcnt  o<  thr  Congmt. 

and  lo  keep  them  in  repair  is  a  serious  tax  on  funds  avaiUldr 
for  road  improvement. 

Road  Maintenance. —  1  here  is  no  such  thing  as  an  abso- 
lutely permanent  road.  The  problem  of  maintenance  is  one 
which  must  be  seriously  considered  by  the  public  of  Canada. 

Road  Machinery. — Manual  labor  has  been  largely  dis- 
placed in  road  construction  by  machinery  and  labor-saving 
appliances.  More  perfect  results,  and  at  less  cost,  are  being 
brought  about  by  this  means.  To  know  how  to  build  roads 
i>nc  must  know  the  many  types  of  machines  available,  the 
conditions  and  purposes  to  which  they  are  applicable,  and 
methods  of  operation. 

Wooden  Blocks. — The  value  ...  ,.;>-vncd  wooden  block 
for  street  pavements  Has  been  demonstrated  in  the  large 
cities  of  the  world,  and  their  use  is  increasing. 

Earth  Roads. — It  is  probable  that  for  the  next  quarter 
century  seventy-five  per  cent,  of  the  roads  on  this  continent 
will  continue  to  be  earth  roads.  To  obtain  the  best  possible 
service  at  reasonable  cost  from  earth  roads  is  a  problem 
,1,.,,,  .■,,i;...^r  careful  consideration  and  immediate  action.    The 
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keynote  is  "organization."  How  can  municipal  councils  deal 
effectively  with  the  matter? 

Gravel  and  Macadam  Roads.— The  greater  mikage  of 
surfaced  roads  in  Canada  must  continue  to  be  made  with 
gravel  and  broken  stone.  They  are  primarily  the  roads  of 
moderate  farm  traffic,  and  their  construction  has  been  re- 
duced to  standard  practice.  Councillors  can  profitably  un- 
derstand them  in  all  details.  Ratepayers  should  know  their 
limitations  in  meeting  the  needs  of  traffic,  and  should  under- 
stand the  organization  necessary  to  produce  good  results  in 
construction  and  maintenance. 

The  President  of  the  Congress  is  Mr.  W.  A.  McLean, 
Toronto,  Chief  Engineer  of  Highways  for  Ontario,  and  the 
Secretary,  is  Mr.  Geo.  A.  McNamee,  New  Birks  Building, 
Montreal. 

The  Convention  headquarters  will  be  at  Convocation 
Hall,  University  of  Toronto. 


The  Commissioner  of  Commerce 

MR.  R.  Grigg,  Commissioner  of  Commerce  for  the 
Dominion  of  Canada  (to  whom  the  Contract  Re- 
cord is  indebted  for  much  valuable  co-operation), 
spent  his  early  life  on  a  farm  in  Ontario  and  later 
had  a  successful  career  as  a  manufacturer  in  Great  Britain. 
During  that  period  he  was  active  in  the  Press  and  on  the 
platform  as  a  missionary  for  the  gospel  of  a  great  Canadian 
future,  and  the  urgent  need  for  a  better  understanding  of  that 
fact  in  the  Mother  country. 

On  retiring  from  business  in  lOOf)  he  accepted  a  commis- 
sion from  the  Imperial  Government  to  visit  Canada  and  re- 
port upon  the  economic  condition  of  the  country,  having 
special  regard  to  British  trade.  The  report  upon  his  visit 
attracted  world-wide  attention  and  probably  enjoyed  a  larger 
circulation  than  any  other  blue  book  ever  published.  Nearly 
every  British  paper  throughout  the  Empire  dealt  with  it  both 
by  leaders  and  extracts,  and  long  extracts  were  translated  and 
appeared  in  foreign  journals.  It  was  stated  in  the  Canadian 
press  at  the  time  that  no  single  influence  had  so  important  a 
share   in   attracting  favorable   attention   to   Canada,   with    the 


Mr.  R.  G.  Harvey,  Town  Engineer  of  Duncan,  B.C.,  has 
resigned. 

Mr.  J.  A.  Baird,  Town  Engineer  of  Leamington,  Ont., 
has  submitted  his  resignation. 

Mr.  William  Parker  has  been  appointed  Superintendent 
of  the  Hamilton,  Ont.,  Street  Railway  Company. 

Mr.  David  McGill,  builders'  supplies,  has  removed  to 
larger  offices  at  320  Lagauchetiere  Street  West,  Montreal, 
from  83  Bleury  Street. 

Mr.  Chas.  David  Marx,  Professor  of  Civil  Engineering 
at  Leland  Stanford,  Jr.,  University,  has  been  elected  Presi- 
dent of  the  American  Society  of  Civil  Engineers. 

Mr.  A.  Kilpatrick  succeeds  Mr.  H.  McCall  as  superin- 
tendent of  the  Edmonton-Prince  George  division  of  the 
Grand  Trunk  Pacific,  with  headquarters  at  Edson,  Alta. 

Mr.  J.  P.  Hynes,  Toronto,  architect,  has  removed  from 
his  office  from  199  Yonge  Street  to  105  Bond  Street,  and  has 
taken  into  partnership  Mr.  Isadore  Feldraan  and  Mr.  A.  E. 
Watson. 

Messrs.  J.  M.  Wilson  and  R.  G.  Saunders  have  retired 
from  the  firm  of  Messrs.  Wilson,  Townsend  &  Saunders,  en- 
gineers and  contractors,  Toronto,  and  in^future  the  business 
will  be  carried  on  by  Mr.  C.  J.  Townsend. 

Mr.  H.  McCall  has  been  appointed  Superintendent  of  the 
Winnipeg- Watrous  main  line  division,  and  of  the  Melville- 
Canora  branch  of  the  Grand  Trunk  Pacific,  with  headquarters 
at  Melville,  Sask.,  succeeding  Mr.  G.  S.  Cooke,  resigned. 

Dr.  E.  L.  Corthell,  of  New  York,  was  elected  president, 
Mr.  C.  Sooysmith,  of  New  York,  vice-president,  and  Mr.  F'.  A. 
Molitor,  of  New  York,  secretary,  at  the  election  of  officers 
held  at  the  annual  meeting  of  the  American  Institute  of  Con- 
sulting Engineers  last  month.  Messrs.  A.  Hazen,  Geo.  Gibbs 
and  Chas.  Lucke,  all  of  New  York  City,  were  elected  to  fill 
vacancies  in  the  Council. 

Mr.  W.  G.  Mcintosh  has  recently  been  appointed  Sales 
Engineer  for  Toronto  by  the  Herbert  Morris  Crane  &  Hoist 
Company,  Limited,  well-known  makers  of  lifting  and  shifting 
machinery.  Mr.  Mcintosh  graduated  from  the  School  of 
Practical  Science  in  1909,  obtaining  an  Honor  Degree  in  Me- 
chanical Engineering.  With  the  Otis-Fensom  Elevator  Com- 
pany, the  Toronto  Power  Company,  the  Canada  Foundry 
Company  and  the  Dominion  Bridge  Company,  he  obtained  a 
varied  experience  of  shop  work,  drawing  office  and  field  erec- 
tion which  should  stand  him  in  excellent  stead  in  his  new 
position. 


Mr.  R.  Grigg,  Commissicner  of  Commerce. 

resulting  effect  upon  the  money  market  and  emigration, 
as  this  report. 

In  1907  the  British  Government  decided  to  appoint  an 
officer  as  head  of  the  British  Commercial  Intelligence  Ser- 
vice in  Canada.  The  appointment  was  offered  to  Mr.  Grigg, 
and  after  four  years'  activity  with  headquarters  in  Montreal, 
the  Canadian  Government  sought  his  services  and  he  accept- 
ed the  position  of  Commissioner  of  Commerce  with  the  rank 
of  Deputy  Minister.  The  result  of  his  three  years'  work 
under  Sir  George  Foster  is  apparent  to  all  who  avail  them- 
selves of  the  services  of  his  Department  as  an  aid  to  busi- 
ness. The  Weekly  Report  has  doubled  in  size  and  more  than 
doubled  in  circulation  during  the  last  two  years.  Reorganiza- 
tion of  a  Department  is  a  slow  and  difficult  business  but  the 
energy  and  ability  of  Sir  George  Foster  is  laying  the  foun- 
dation of  invaluable  work  for  the  Dominion.  He  has  raised 
his  Department  from  the  position  of  having  been  the  most 
insignificant  and  least  effective  of  the  Government  Agencies 
to  the  very  front  rank,  and  given  it  the  authority  it  should 
command  in  a  country  of  vast  natural  resources  and  destined 
to  be  a  great  manufacturing  and  exporting  country. 

What  is  being  done  in  this  Department  recalls  the  trans- 
formation effected  by  Mr.  Joseph  Chamberlain  when  he 
chose   to   represent   the   Colonial   office   in    London — at    that 
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time  an  insignificant  Department.  By  tlie  application  of  his 
commanding  ability  and  energy  lie  raised  it  to  the  position 
of  one  of  the  most  important  Briti>ili  '"."vcrnnicntal  Agen- 
cies. 

Mr.  Grigg  has  the  warm  appreciatmn  and  unstinted  re- 
gard ■  of  every  member  of  the  community  who  has  been 
brought  into  contact  with  his  work. 


A  Distinguished  French-Canadian  Engineer 

MR.  I'aul  A,  N.  Seurot,  of  Montreal,  who  was  recent- 
ly awarded  the  Gzowski  Medal  of  the  Canadian 
Society  of  Civil  Engineers*  for  his  paper  on  Sub- 
aqueous Tunnelling,  is  an  engineer  whose  wide 
experience  makes  him  a  particularly  happy  subject  for  a  short 
sketch  in  our  British  Empire  Number.  The  particular  happi- 
ness that  we  derive  in  making  this  reference  to  Mr.  Seurot 
springs  partly  from  the  fact  that  Mr.  Seurot  is  a  native  of 
our  good  ally.  France.  Born  in  i'aris  in  IKOi),  he  graduated 
from  I'Ecole  Turgot,  Academie  of  Paris,  taking  post  graduate 
courscs-in  science  and  letters  while  engaged  as  an  instructor 
at  I'Ecole  Fenelon  from  1887  to  1889.  He  left  the  French 
capital  for  New  York  in  1890  and  was  employed  by  Messrs. 
Jacobs  &  Davies  on  the  early  surveys  and  studies  for  con- 
necting the  Long  Island  railroad  lines  in  Brooklyn  to  the 
Pennsylvania  railroad  system  in  Jersey  City.  After  an  ex- 
tended experience  in  various  branches  of  railroad  work,  he 
took  charge  of  several  important  engineering  undertakings 
for  Messrs.  Jacobs  &  Davies.  His  work  for  this  firm  includ- 
ed bridge  work,  river  and  harbor  work,  coast  survey  and 
water  development  projects  on  Long  Island,  rapid  transit, 
underground  and  tunnel  work.  Mr.  Seurot  has  had  a  prac- 
tically uninterruptt'd  connection  with  Messrs.  Jacobs  &  Davies 
and  has  been  identified  with  some  of  the  largest  projects  of 
that  firm.  Coming  down  to  more  recent  years,  in  1907  he 
went  to  Norfolk  to  report  on  the  construction  of  a  street 
railway  tunnel  under  the  Elizabeth  River,  connecting  Ports- 
mouth and  Norfolk,  after  which  he  was  sent  to  France  to  re- 
port to  the  French  Minister  of  Public  Works  on  the  construc- 
tion of  a  tunnel  for  the  Western  State  Railway,  under  the 
estuary  of  the  River  Seine,  near  Havre.  On  the  completion 
of  this  report  he  was  retained  as  consulting  engineer,  repre- 
senting Messrs.  Jacobs  &  Davies,  and  taking  charge  (for  the 
contractors)  of  the  construction  of  the  Concorde  Tunnel  un- 
der the  Seine,  this  being  Section  No.  8  of  the  Paris  Metro- 
politan Underground. 

On  the  completion  of  this  work,  in  1911,  Mr.  Seurot  was 
sent  to  Montreal  as  Chief  Engineer  for  the  New  York  firm 
to  manage  their  affairs  in  Canada.  It  may  be  of  interest  to 
state  that  for  a  short  period  in  1899  Mr.  Seurot  was  retained 
by  the  French  New  Panama  Canal  Company  as  their  tech- 
nical agent  during  their  dealings  with  the  Interstate  Com- 
merce Commission  at  Washington,  prior  to  the  sale  of  the 
Canal  Company's  charter  and  property  to  the  United  States 

A  convincing  tribute  to  Mr.  Seurot's  ability  is  his  recciu 
appointment  as  consulting  engineer  to  the  city  of  Montreal, 
to  advise  on  the  design  of  a  tunnel  under  the  I.achine  Canal. 

Mr.  Seurot  is  a  member  of  the  Institution  of  Civil  Engi 
neers  of  Great  Britain,  as  well  as  of  both  the  .Xmerican  and 
Canadian  Societies  of  Civil-  Engineers.  The  1914  Gzowski 
medal  is  not  his  first  success  in  this  line,  for  it  is  recalled  that 
the  Institution  of  Civil  Engineers  awarded  him  a  Telford 
Premium  for  a  paper  published  in  their  Proceedings  of  1912- 
19i:i. 

Since  the  beginning  of  the  war,  Mr.  Seurot  has  been  a 
member  of  the  Finance  Committee  of  the  Franco-Belgian 
section  of  the  Canadian  Patriotic  I'^und.  He  is  attached  tem- 
porarily to  the  French  Consulate  General  at  Montreal, 

*Soe  ro|>nrt  nf  the  SHIi  Annuni  Meeting  of  theSooletjr  publinhed  In  our 
Ixsu*  of  Fobrunry  3rd. 


Wm.  Norman  Ashplant,  city  engineer  of  London,  Ont., 
is  now  in  training  for  over-seas  service  with  the  33rd  Bat- 
talion, in  which  he  holds  a  commission.  He  was  granted 
leave  of  absence  by  the  London  City  Council  from  the  be- 
ginning of  December  last.  Mr.  A.  J.  Brazier,  Assistant  City 
Engineer,  has  been  appointed  to  act  in  the  senior  capacity 
during  Mr.  Ashplant's  absence. 

Mr.  Gerald  O.  Case  writes  us  from  \  ittorio,  ...k  ..  ,...ii- 
cerning  a  paragraph  published  in  our  issue  of  January  27  in 
which  it  was  stated  that  Mr.  Case  had  been  elected  to  mem- 
bership in  the  Institution  of  Civil  Engineers  of  Great  Britain, 
and  that  he  was  the  holder  of  several  of  the  Institution's 
prizes.  Mr.  Case  states  that  he  has  not  been  elected  a  Mem- 
ber of  the  Institution  of  Civil  Engineers  and  that  the  only 
prize  awarded  him  by  that  Institution  was  the  "Miller'  prize. 
The  "Clarke"  and  "Society's"  prizes  were  awarded  him  by  the 
Society  of  E.ngineers,  of  whose  Council  he  was  recently  elect- 
ed a  Member. 


Mainly   Constructional 

East  and  West — From  Coast  to  Coast 


The  City  of  Hamilton  will  shortly  be  advertising  for  a 
Deputy  Chief   Engineer. 

Vernon,  B.C.,  is  putting  in  a  sewage  di:>i'";>.ti  t>lant  and 
undcr-drainage  system  this  season  at  a  cost  of  $103,000. 

A  store  and  warehouse  on  Notre  Dame  Street,  Montreal, 
owned  by  Mr.  A.  Lamy,  was  destroyed  by  fire  last  week  at  a 
loss  of  $300,000. 

Toronto's  high  schools  are  overcrowded,  and  an  inves- 
tigation is  being  made  as  to  the  advisability  of  extending 
some  of  the  buildings. 

The  Chatham,  Ont.,  Council  is  taking  steps  to  extend  the 
water  supply.  As  a  befeinning,  a  concrete  dam.  costing  $20,- 
000,  will  be  constructed  this  season. 

Plans  have  been  completed  for  an  addition  to  the  Gen- 
eral Hospital  at  Vancouver,  B.C.  The  estimated  cost  is  $75,- 
000,  and  the  architect  is  Mr.  A.  A.  Cox. 

The  C.  P.  R.  is  purchasing  interior  fittings  for  the  new 
hotel  erected  at  St.  Andrews,  N.B.,  at  a  cost  of  $200,000. 
The  architects  were  Messrs.  Barott,  Blackader  &  Webster, 
Montreal. 

The  London  and  Port  Stanley  Railway  Company  has  ap- 
plied to  the  Government  for  a  grant  to  erect  a  new  ware- 
house at  Port  Stanley,  Ont.,  at  a  cost  of  $100,000.     The  plans 


Continuous  and  Machine  Banded  Wood  Stave 

WATER    PIPE 

Reservoir  Tanks  for  city  and  town  Water  Systems.  Fire 
Protection,  Power  Plants.  Hydraulic  .Mining,  Inrigatioa, 
etc.     One-half  the  cost  of  Iron  Pipe—and  better. 
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for  the  proposed  building  show  a  structure  one-storey  high, 
190  X  170  ft.  in  dimensions. 

The  survey  of  a  route  will  be  made  shortly  for  a  10-ft. 
concrete  roadway  between  Ottawa  and  Prescott,  a  distance 
of  about  fifty  miles.  The  estimated  cost  will  be  approximately 
$10,000  a  mile.  The  Provincial  Engineer,  Mr.  W.  A.  Mac- 
Lean,  Parliament  Buildngs,  Toronto,  has  the  work  in  hand. 

The  contract  for  the  Rosedale  Section  of  the  Bloor 
Street  Viaduct,  Toronto,  has  been  awarded  to  the  Dominion 
Bridge  Company  at  a  figure  slightly  under  ,f300,000.  The 
length  of  the  structure  will  be  580  ft.  and  the  width  80  ft. 
It  will  consist  of  one  steel  arch  span  with  a  retaining  wall  170 
ft.  long. 

At  West  Vancouver,  B.C.,  operations  have  been  com- 
menced on  the  installation  of  a  waterworks  system  estimated 
to  cost  approximately  $100,000.  The  work  includes  the  con- 
struction of  a  large  reinforced  concrete  dam  and  the  laying 
of  eighteen  miles  of  pipe.  The  engineer  is  Mr.  II.  Mc- 
Pherson. 

Messrs.  Ellis  &  Connery,  architects,  Toronto,  have  dis- 
solved partnership.  Mr.  J.  A.  Ellis  has  taken  into  partner- 
ship his  son,  Mr.  C.  H.  Ellis,  and  will  continue  business  in 
the  Manning  Chambers,  Toronto,  under  the  firm  name  of 
Ellis  &  Ellis.  Mr.  Connery  has  opened  another  oftice  in  th, 
same  building. 

A  section  of  model  highway  constructed  with  all  the 
modern  road-building  appliances  will  be  laid  on  the  Toronto 
University  campus  during  the  International  good  roads  con- 
vention next  month.  The  work  will  be  part  of  the  pro- 
gramme arranged  for  the  convention  and  will  be  complete  in 
every  way  from  foundation  to  wearing  surface. 

Mr.  J.  D.  Mc.Arthur,  the  contractor  for  the  Hudson  Bay 
Railway,  states  that  three  hundred  miles  of  the  line  have 
been  graded,  and  that  rails  have  been  laid  for  a  distance  of 
t\  o  hundred  miles.  The  grading  to  Port  Nelson  will  be  fin- 
ished next  summer,  but  the  road  will  not  be  completed  for 
eighteen  months.  Good  headway  is  being  made  on  the  Port 
Xelson  terminals. 

\  provisional  committee  ha.s  been  formed  in  Montreal 
for  the  purpose  of  organizing  a  Metallurgical  Association. 
The  preliminary  meeting  held  at  McGill  University  was  at- 
tended by  several  engineers  and  others  interested  in  metal- 
lurgical subjects,  addresses  being  given  by  Dr.  Stansfield,  the 
chairman,  and  Messrs.  J.  Carnegie,  John  Hardman  and  G.  H. 
Duggan,  and  Col.  Bertram. 

The  Toronto  Terminals  Railway  Company  are  applying 
to  Parliament  for  an  act  further  amending  Chapter  170  of 
the  Statutes  of  1906  by  increasing  the  limit  of  bonding  pow- 
ers of  the  company,  also  empowering  the  company  to  acquire 
lands  for,  and  to  construct,  provide,  maintain  and  operate  in 
the  city  of  Toronto,  freight  and  other  facilities,  in  such  man- 
ner and  to  such  extent,  as  the  business  of  the  company,  ren- 
ders expedient. 

The  provincial  government  vehicular  and  railway  traffic 
bridge  at  Pitt  River,  B.C.,  now  nearing  completion,  is  said 
to  have  constituted  a  record  on  bridge  construction  in  British 
Columbia.  The  first  pile  in  the  foundation  work  of  the  struc- 
ture was  driven  on  July  2,3rd  last  year,  by  the  contractors 
Messrs.  Armstrong  &  Morrison,  and  the  whole  Work  will  be 
finished  by  the  end  of  February.  The  structure  will  have  cost 
in  the  neighborhood  of  $700,000.  Mr.  V.  C.  Gamble  Chief 
Engineer  for  the  Province-who,  it  wJU  be  recalled,  was  re- 
cently elected  President  of  the  Canadian  Society  of  Civil  En- 
gineers—has supervised  this  important  undertaking. 

In  view  of  the  extensive  plans  of  the  various  Provincial 
Governments  for  building  more  and  better  roads,  it  is  prob- 
able-that  in  the  immediate  future  there  will  be  a  revived 
demand  for  the  necessary  machinery.  The  province  of  Que- 
bec, which  IS  now  taking  a  prominent  part  in  this  highway 


movement,  is  also  able  to  supply  the  equipment  essential  for 
the  making  of  good  roads.  At  the  Roads  Congress  held  in 
Montreal,  the  exhibition  of  the  General  Car  and  Machinery 
Works,  Limited,  Montmagny,  P.Q.,  was  very  complete.  The 
officers  have  been  identified  with  this  branch  of  industry  for 
many  years,  and.  are  naturally  keen  in  pushing  goods  .made 
in  this  country.  The  company  also  are  brass  and  iron  found- 
ers. 

Grading  is  now  approaching  the  completion  stages  on  the 
entire  line  of  the  Pacific  Great  Eastern  Railway,  according 
to  Mr.  J.  W.  Stewart,  President  of  the  company,  who  return- 
ed recently  from  a  trip  along  the  route  as  far  as  Fort  George, 
the  terminal,  and  the  junction  point  with  the  Grand  Trunk 
Pacific  Railway.  Mr.  Stewart  states  that  the  contractors  ex- 
pect to  have  the  intervening  uncompleted  stretches  on  the 
roadbed  prepared  for  the  rails  by  the  end  of  the  month. 

The  general  contract  for  the  bridge  which  the  Burrard 
Inlet  Tunnel  &  Bridge  Company  is  to  erect  at  Vancouver  has 
been  awarded  to  Mr.  C.  A.  P.  Turner  and  the  Western 
Foundation  Company.  The  proposed  structure,  which  is  esti- 
mated to  cost  the  greater  part  of  $2,000,000.  will  be  of  steel 
and  stone  construction,  with  a  centre  span  of  22r,  ft.  The 
engineers  are  Messrs.  Cleveland  &  Comeron,  Vancouver,  act- 
ing under  the  direction  of  Sir  John  Wolfe  Harry,  Lyster  & 
Partners. 

Interesting  details  of  Toronto's  boulevard  scheme  are 
forthcoming  from  Mr.  C.  E.  Chambers,  Park  Commissioner. 
Mr.  Chambers  says  that  the  proposed  boulevard  will  encircle 
the  city  for  thirty-five  miles  and  will  make  the  finest  drive- 
way of  its  kind  on  the  continent.  In  regard  to  the  expendi- 
ture on  the  scheme,  and  its  financing.  Mr.  Chambers  makes 
the  following  statement:  "the  question  of  financing  has  been 
relieved  since  we  have  been  successful  in  having  the  privi- 
lege of  levying  one  mill  for  the  next  five  years.  (J>ur  expen- 
diture will  mean  about  two  and  one-half  millions,  but  this 
secures  nearly  three  millions,  and  since  we  are  allowed  to 
use  money  granted  by  the  legislature  for  improvements  in 
the  future  we  will  be  able  to  develop  immediately  any  newly 
acquired  lands.  It  is  our  policy  to  buy  all  the  land  we  need 
(936  acres)  now.  We  will  not  let  a  parcel  of  land  lie  idle 
when  public  utilization  calls  for  its  use." 


Obituary 

Mr.  Walter  Strickland  a  well-known  Toronto  architect, 
died  at  Lakefield,  Ont.,  on  February  6th,  aged  74  years. 

At   Winnipeg,   last   month,   there   occurred   the   death   of 
Horatio  M.   Forrest,  formerly  locating  engineer  of  the  orig 
inal  survey  for  the  C.   P.   R.  and  later  government  inspector 
of  railways  and  district  engineer  on  the  Canadian  Northern. 

At  Toronto,  last  week,  there  occurred  the  death  of  Ruliff 
Grass,  a  well-known  dredging  contractor  who  had  carried 
out  many  large  undertakings.  The  late  Mr.  Grass  was  a 
prominent  business  man  and  was  connected  with  many  enter- 
prises.    He  was  a  Major  in  the  49th  Hastings  Rifles. 

At  Montreal,  there  died  recently  a  well-known  contractor 
■  n  the  person  of  John  Ross  who  came  to  Canada  early  in  life 
from  Scotland.  The  activities  of  the  late  Mr.  Ross  were 
mostly  in  the  way  of  railway  work.  When  the  Canadian  Paci- 
fic Railway  was  started  Mr.  Ross  carried  out  a  great  deal  of 
important  work  in  the  Canadian  Rockies.  Upon  the  comple- 
tion of  the  C  P.  R.  he  went  to  Eastern  Canada  and  carried 
out  contracts  on  nearly  all  the  principal  railways  east  of  Lake 
Superior.  His  firm  built  the  Canadian  Northern  railroad 
betwen  Joliette  and  Quebec,  also  the  Toronto-Sudbury  branch 
ot  the  C.  P.  R.  His  last  important  contract  was  for  the 
Montreal  and  Southern  Canadian  Railway.  The  late  Mr 
Ross  had  done  considerable  Canal  work  in  his  time,  including 
large  contracts  on  the  Welland  Canal.  His  real  home  had 
been  in  Toronto  for  many  years. 
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^^^          J                   i    TV    "'*»^"»<"  "»~     y  Business  as  Usual?    Then  Let's  Get  After  It 

^^^w^T^^^I^I      %^f^^^^\W%f%  I    ^k(JM  lime  to  time  during  the  last  few  months 

■  ■     ll  I  I  I  d  %j-*l/    r%^  ^    III    II  |~^        ^^*^  have  pointed  out  the  imique  opportunity 

m^%^^  H  M.  w^  ^"^                 4   j^'^^^^i  ^1  -^           afforded  jjuhlic  authorities,  municipalities  and 

^^^^    _,           ^                 •      •      r\          •  private  enterprise  for  enterinjf  upon  construc- 

-<^  r  T|Al'npp|*||10     KPVIPW  ti(jnal  work,  and  it  is  notew(»rthy  that  our  views  arc 

^     I^lI^AIiVV.1  lAl^     AVV.YXWTT  ^,^.^^^.^1  ,^^.  j,^^^^^.  ,^^^^  ,,t,alilied  to  make  an  expert  esti- 

rublished  Each  Wednesday  by  mate  of  the  situation.     In  Canada  one  hears  so  much 

I^rir-H   n     \/f  a*-!  PTA  M    I  TlV/flTP-n  ^^"*  ^''°"^  *''*^  scarcity  of  money,  and  the  prospective 

iiuvjn   V-..   iviAUL,i2,/\  i-N ,  Ltiivii  1  ii.L'  greater  scarcity  of  money,  that  it  is  quite  gratifying 

HUGH  C.  MacLEAN,  Winnipeg,  President.  to  find  expression  given  to  the  opinion  that  great  iu- 

THOMAS  S.  YOUNG,  General  Manager.  dustrial  activity  will  follow  directly  in  the  wake  of  the 

HEAD  OFFICE  -  347  Adelaide  Street   West,  TORONTO  vvar.     Indeed,  it  is  rather  alarming  to  be  told  that  for 

Telephone  A.  2700  '^  period  of  eight  years  following  the  civil  war  in  the 

United  States,  construction  proceeded  at  such  a  pace 

MONTREAL  -  Telephone  Main  8299  -  119  Board  of  Trade  that  a  panic  occurred.     The  panic  in  the  States,  how- 

WINNII'EG  -  Telephone  Garry  856  -  302  Travellers'  BIdg.  ever,  was  due,  it  appears,  to  excessive  promotion  of  in- 

VANCOUVER    -    Tel.  Seymour  2013    -     Hutchison  Block  dustrial  enterprise,  which  has  always  been  a  weakness 

NEW  YORK   -   Tel.  3108  Beeknian   -   628  Tribune  Building  with  our  neighbors  to  the  south  of  the  line. 

CHICAGO  -  Tel.  Central  6403  -  1155  Peoples  Gas  Building  We  find  ourselves  anticipating  the  period  following 

LONDON,  ENG. 3  Regent  Street,  S.W.  the  close  of  the  war,  when  our  real  concern  is  what  is 
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in  this  regard  by  disseminating  conndence  and  bring- 

Authorizcd  by  the  Postma«ter  General  for  Canada,  tor  tran>ini»ion  «>  ing    to   bear    all    the    arguments    Calculated    tO    make    an 
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Alphabetical   Index  of  Advertisers  By  united  effort  there  is  no  reason  why  1915  should 

Pa4e  18  not  be  an  average  year  for  the  constructor.    There  is 

vX"^^                           February  24.  i^is                        ~N^  '^',"  T"^l  ^'vailable  for  sound  enterprise,  but  it  can 
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before. 

More   Public  Work  Than  Ever ■■i\2 

,     .  What   can   be  accomplished   in   one   branch  of  in- 

Will    the    War    Cause    Scarcity    ..f    Investment    Capital      ^^  ^^^^^^^^.   ^..^^^   ,^^  emulated   in  another.        The   furniture 
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tional materials  will  never  cost  less,  all  classes  of  labor 
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treal)    2;;i  omunendable  policy  of  proceeding  with  public  works, 

instructional  News                               233  while  the  road  grants  made  by  a  number  of  provinces 
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—notably  Quebec,  which  is  entering  upon  the  expendi- 
ture of  another  ten  million  dollars— are  particularly 
encoura"-ing.  From  the  preliminary  plans  of  the  muni- 
cipalities published  in  our  last  issue  there  would  ap- 


pear to  be  a  fair  amount  of  municipal  construction  in 
prospect,  but  it  is  hoped  that  this  will  prove  to  be 
only  the  skeleton  plan  upon  which  a  substantial  struc- 
ture of  civic  enterprise  will  be  erected. 


In   1915   Let  There   Be   More   Public  Work 

Than    Ever 


The  U.  S.  Viewpoint  as  given  by  Engineering  and  Contracting,   Chicago 


WHEN  any  American  City  can  sell  $5,000,000  of 
4  per  cent,  bonds  at  par  "over  the  counter" 
in  six  hours,  there  is  slight  excuse  for  post- 
poning pubHc  work.  Not  many  cities  have 
the  wealth  of  Philadelphia,  whose  bonds  were  thus 
easily  disposed  of,  and  greatly  oversubscribed  besides, 
but  money  seeking  safe  invetsment  is  now  so  abundant 
that  every  municipality  of  sound  credit  can  raise  all 
funds,  needed  for  public  improvements.  Nor  has  there 
been  a  time  in  many  years  when  a  dollar  thus  invested 
would  secure  so  much  effective  labor  and  materials. 

The  manufacturer  and  the  merchant  may  still  hesi- 
tate about  resuming  "full  blast,"  but  solely  because  of 
uncertainty  as  to  a  ready  market  for  the  output.  But  a 
city  having  a  need  of  improvements — better  pavements, 
better  water  supply,  better  sewerage— has  not  to  wait 
for  a  "market"  for  the  better  health  and  the  cheaper 
haulage.  Business  men  in  charge  of  city  affairs  are 
not  always  quick  to  appreciate  the  difference  between 
investing  in  goods  that  must  be  sold  quickly  and  in- 
vesting in  a  public  plant  that  yields  its  services  over 
a  long  period  of  years.  In  the  latter  case  lov^  inter- 
est rates  and  low  prices  for  materials  will  give  the 
maximum  of  benefit  at  the  minimum  of  cost  to  the 
public. 

Is  tjiis  not  an  opportune  time  for  local  engineering 
societies  to  give  added  publicity  to  the  great  oppor- 
tunity that  cities  now  should  seize?  The  money  scarc- 
ity that  the  war  caused  six  months  ago  has  entirely 
disappeared.  The  labor  scarcity  prior  to  the  war  has 
— unfortunately  for  laborers — also  disappeared.  Not 
in  20  years  have  there  been  conditions  more  favorable 
for  the  construction  of  public  works  and  plants  of  all 
kinds.'  Engineers  know  this,  and  realize  the  great 
economic  opportunity.  It  is  part  of  every  engineer's 
duty  to  bring  to  public  attention,  as  forcefully  as  prac- 
ticable, the  desirability  of  building  now  for  the  future. 
Fortunately  most  cities  are  showing  no  indication 
of  curtailing  their  normal  expenditures  for  public 
works.  But  this,  good  as  it  is,  is  not  good  enough. 
There  should  be  an  abnormally  great  amount  of  pub- 
lic work  done  this  year.  Entirely  aside  from  the  de- 
sire to  reduce  the  number  of  idle  men,  we  advocate 
large  appropriations  for  municipal,  county,  state  and 
federal  government  improvement.  •  Our  advocacy  of 
this  rests  upon  purely  economic  grounds. 

In  recent  lettings  of  public  contracts,  the  number 
of  bids  has  been  very  large  and  the  unit  prices  have 
beeri  low.  Prices  of  structural  materials  will  probably 
not  be  as  low  again  in  ten  years  as  they  now  are. 
Laborers  are  willing  to  work  with  vim,  and  delays 
from  strikes  will  not  occur.  For  the  individual  or 
company  having  funds  to  invest  in  plant  construction, 
1915  will  be  a  most  favorable  year. 

Doubtless  many  will  be  far-sighted  enough  to  act 
accordingly.  The  public  has  no  economic  reason 
whatever  for  failing  to  act  vigorously  in  adding  to  the 


irri- 


public  plant— roads,  streets,  sewers,  water-works, 
gation  works,  drainage  systems,  etc. 

Had  there  been  a  period  of  inflation — a  great 
"boom" — prior  to  last  August,  we  should  not  now  be 
urging  investment  in  more  plants — public  or  private. 
But  for  seven  years  the  brakes  have  never  been  fully 
off  the  wheels  of  progress.  The  panic  of  1907  cut  the 
air  pipe  and  set  the  financial  brakes  with  a  shock. 
Then  came  three  years  of  gradual  release  and  slow 
acceleration.  Hardly  had  industrial  momentum  reach- 
ed the  normal  when  the  "presidential  year"  again  put 
the  brakes  on.  The  period  of  uncertainty  as  to  tariflf 
legislation  had  barely  ended  when  the  "great  war"  be- 
gan. Also  acting  as  a  deterrent  to  progress  in  certain 
lines — notably  railway  construction — there  have  been 
"seven  lean  years"  of  hope  from  relief  from  extremely 
radical  legislation.  In  another  sense  those  were  "seven 
fat  years,"  years  corpulent  with  attacks  on  the  rates 
charged  by  railway  and  public  service  companies. 

Looking  back  upon  the  period  between  October, 
1907  and  August,  1914,  we  see  nothing  that  remotely 
resembles  either  the  seven  years  prior  to  the  panic  of 
1873  or  that  of  1893.  During  those  no-panic  years 
there  was  an  enormous  industrial  expansion,  and  at  the 
same  time  there  was  a  most  unsatisfactory  currency 
condition — two  features  that  made  inevitable  those 
great  panics.  Each  of  those  two  panics  (1873  and 
1893)  was  followed  by  the  failure  of  thousands  of  cor- 
j)orations,  the  closing  of  banks,  the  foreclosure  of 
mortgages,  the  sale  of  real  estate  for  taxes,  and  all  the 
sequent  phenomena  of  extreme  industrial  debility. 
We  need  but  to  contrast  those  two  real  panics  with  the 
so-called  "panic  of  1907"  to  appreciate  how  slight  was 
the  financial  illness  seven  years  ago,  and  how  slight 
the  indisposition  of  the  last  seven  months  has  been. 

Recovery  from  great  and  prolonged  fever  is  slow. 
Recovery  from  a  touch  of  influenza  is  rapid.  The 
jianics  of  1873  and  1893  were  the  commercial  typhoids 
of  those  days.  All  subsequent  troubles  have  been 
merely  commercial  spells  of  "grippe."  And  we  may 
])rofitably  carry  the  analogy  farther.  Just  as  nearly 
all  municipalities  have  rid  themselves  of  typhoid  epi- 
demics through  the  scientific  sanitation  that  engineers 
have  eiTected  in  the  last  two  decades,  so  bankers  and 
the  government  have  scientifically  eliminated  most  of 
the  currency  troubles  and  their  consequent  "fevers." 

Other  forces  have  also  been  active  in  America 
tending  with  equal  efTectiveness  to  eliminate  condi- 
tions leading  to  severe  panics.  We  refer  to  the  forces 
that  have  been  so  frequently  legislated  against  and  so 
loudly  and  often  unwisely  damned — the  "trusts,"  even 
to  the  "money  trust."  One  efifect  of  the  numerous 
consolidations  of  capital  in  America  has  unquestion- 
ably been  to  reduce  competition.  Consider  what  that 
entails :  First,  a  greater  uniformity  of  prices  and  rates 
of  charge ;  second,  higher  wages  to  the  average  em- 
ployee;   third,    curtailment    of    excessive    production; 
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and,  fourth,  reduction  in  the  nunil^er  of  dollars  invest- 
ed in  plant  per  dollar  of  annual  output. 

This  last  named  effect  is  one  not  often  spoken  of, 
even  by  the  trusts  in  their  own  defence.  But  it  has 
been  very  evident  to  those  of  us  who  have  done  ap- 
praisal work  for  many  corporations.  It  means  that 
there  has  been  a  steady  decrease  in  du])licate  plants, 
plants  built  by  comi)etitors  in  excess  of  i)robable  needs. 
Duplicate  plants  have  nearly  disappeared  from  the 
railway  and  public  utility  field.  We  .still  have,  unfor- 
tunately, a  {^ood  many  duplicate  telephone  systems, 
but  the  great  wastes  of  capital  thus  caused  by  un- 
bridled competition  are  being  steadily  reduced.  Re- 
duced by  whom  or  by  what?  Ijy  the  "trusts,"  the  con- 
solidations of  capitalists  in  each  of  the  industries. 
While  there  is  no  real  "money  trust,"  there  is  cer- 
tainly a  publicity  as  to  projected  plants  that,  coupled 
with  publicity  as  to  earnings  of  existing  plants,  serves 
effectually  to  close  the  doors  of  investment  bankers 
against  many  an  unwise  project  that  would  have  been 
easily  financed  fifteen  or  twenty  years  ago. 

Whatever  may  be  the  defects  of  a  monopolistic  sys- 
tem— and  there  are  many — certainly  one  of  them  is  not 
overproduction,  either  of  goods  or  of  the  plants  that 
make  the  goods.  The  days  of  excessive  building  of 
railways,  factories,  etc.,  have  almost  vanished. 

It  is  well  to  review  these  and  other  great  changes 
that  Jiavc  occuired  in  America  since  the  memorable 
1893,  for  not  infrequently  business  men,  harking  back 
to  that  "Coxey  army"  period,  attempt  to  forecast  sinii- 
alr  conditions  whenever  there  is  a  financial  flurry. 
"Ili.story,"  if  bad,  "repeats  itself"  only  a  few  times, 
and  then  comes  changes  that  make  repetition  impos- 
sible. This  is  particularly  true  of  great  disasters,  for 
the  ingenuity  of  men  is  aroused  by  ill  fortune  to  pre- 
vent recurrence  of  it.  Ultimately  ingenuity  triumphs. 
The  great  plagues  of  the  middle  ages  are  of  the  history 
that  comes  no  more  to  civilized  nations.  The  great 
panics  have  had  their  last  staging.  ;\nd,  let  us  hope, 
"the  great  war"  is  the  final  act  of  the  recurring  tra- 
gedies of  its  kind. 

This,  then,  is  not  the  time  to  worry  over  the  his- 
tories of  73  and  '93,  for  those  hi.stories  will  have  no 
future  parallel.  This  is  the  time  for  every  man — and 
l)articularly  for  every  engineer — to  urge  the  loosening 
of  public  purse  strings  wherever  there  are  public  im- 
provements needed.  Such  action  will  be  truly  econo- 
mic, and,  besides,  it  will  inspire  similar  action  on  the 
])art  of  companies  and  individuals. 
*       *       * 

Will  the  War  Cause  Scarcity  of  Investment  Capital 
and  Depression? 

MUCH  is  said  by  "economists"  as  to  the  vast 
destruction  of  capital  now  in  progress  and 
the  subsequent  ill  effects  to  be  experienced  in 
the  financial  world.  C"ai)ital  is  of  many  kinds 
and  variously  located.  Most  of  it  is  not  easily  destroy- 
ed, even  in  a  war  area.  Money  is  not  destroyed  by  war, 
although  it  may  leave  its  accustomed  hjiunts.  Crops 
may  vanish  in  some  places,  but  the  soil  and  its  most 
expensive  improvements  remain  even  in  the  very  wake 
of  wars.  f\aihvay  tracks  may  be  torn  u]).  but  road- 
beds and  right  of  way — by  far  the  most  expensive  parts 
of  a  modern  transportation  system — remain.  Roads 
and  bridges  suffer,  but  even  in  the  very  course  of  war 
must  be  maintained.  Many  factories  close,  but  rela- 
tively few  are  destroyed.  A\\  this  in  the  paths  of  bat- 
tles, in  the  comparatively  small  areas  of  conflict.  Turn 
to  a  maj)  of  l''uroi>e  and  note  how  insignificant  an  area 
of  the  warring  countries  has  been   scarred.     C'learly, 


then,  the  destruction  of  the  instruments  of  production 
— the  "working  capital'  'of  these  stricken  countries — is 
an  almost  negligible  part  of  the  vast  total.  What  war 
does  destroy  is  lives,  credit  and  business  confidence ; 
and  of  these  only  the  first  mentioned  is  a  lasting  loss. 
Hut  even  the  lost  lives  of  producers  have  a  minor  eflfecl 
on  subse<|uent  industrial  revival,  for  so  long  as  men 
enough  remain  to  man  the  industrial  ship  there  need 
be  no  fear  of  general  disaster  or  even  general  discom- 
fort. 

Writers  on  economics  commonly  speak  of  the  cur- 
rent expenses  of  war  as  "destruction  of  capital,"  when 
the  fact  is  that  nearly  all  such  expenses  mean  merely 
the  diversion  of  human  energy  from  i)eaceful  pursuits 
to  strife.  To  simplify  the  economic  problem  of  war 
let  us  conceive  a  tribe  of  Indians  living  peacefully, 
some  of  the  tribe  idle,  others  engaged  in  making  orna- 
ments and  implements,  others  in  hunting,  others  in 
tanning  skins,  weaving,  etc.  Let  war  be  declared  be- 
tween this  tribe  and  another.  Immediately  there  fol- 
low many  changes  of  occupation.  Less  of  ornament, 
less  of  clothing,  less  of  certain  food  delicacies,  less  per- 
haps of  needed  food  will  be  secured.  More  of  bows,  of 
arrows  and  of  spears  will  be  provided.  At  the  close  of 
the  war  the  tribe  will  return  to  its  accustomed  occu- 
pations, its  fields  of  chase  and  to  the  use  of  its  skilled 
fingers  and  century-old  knowledge,  little  altered  by 
the  conflict. 

Complex  systems  of  credit  and  instruments  of  mod- 
ern production  obscure  the  financial  effects  of  war,  and 
make  temporary  losses  seem  permanent  or  of  long 
duration.  The  money  spent  for  gun-powder  would 
have  been  spent,  let  us  say,  for  fine  clothes.  The  iron 
that  goes  into  shrapnel  would  have  gone  into  plow 
shares.  The  war,  in  a  word,  has  diverted  production 
and  has  stopped  progress,  but  the  stoppage  will  scarce- 
ly last  beyond  the  end  of  the  war  even  in  the  warring 
countries. 

"Yes,"  says  the  credit-broker,  "but  consider  the 
vast  war  debt  incurred  by  governments.  Taxes  will 
drain  the  gold  of  the  producers  for  generations  to  fol- 
low." Here  again  is  entire  misconception  of  the  after 
effects  of  war.  A  government  debt  is  an  obligation  to 
pay.  .'\  tax  is  the  means  used  to  meet  the  obligation. 
Hut  since  both  the  creditors  and  those  who  pay  the 
ta.xes  are  one  and  the  same  people — the  citizens — it 
follows  that  no  money  capital  is  taken  away  from  a 
nation  that  finances  its  war  with  money  borrowed  from 
its  own  people.  For  the  most  part,  all  along,  severe 
wars  are  thus  financed  of  necessity.  There  will  be  as 
great  a  per  capita  circulation  of  gold  in  France  after 
the  war  as  before.  So,  too,  in  England.  Germany,  and 
Russia.  War  taxes  will  be  paid  every  year,  and  as  fast 
as  paid  the  money  will  return  to  those  who  originally 
loaned  it.  By  them  it  will  be  invested.  Whence  comes 
the  fear  that  money  will  be  scarce  after  the  war? 

If  we  turn  to  the  great  .American  war,  now  half  a 
century  ended,  do  we  find  scarcity  of  moncv  seeking 
investment  at  its  close?  Quite  the  contrar%-.'  In  eight 
years  following  the  end  of  the  civil  war.  railway  build- 
ing and  other  financiering  had  proceeded  at  such  a  pace 
that  a  great  panic  occurred.  The  panic  of  1873,  like  the 
Iianic  of  W3.  was  due  largely  to  excessive  promotion 
of  industrial  enterprises — to  "over  production."  A 
poor  monetary  system  served  to  aggravate  the  ill  ef- 
fects of  this  "^over  production,"  but  even  the  best  of 
niimctary  systems  could  not  have  prevented  hard  times 
from  "over  production." 

The  psychological  effect  of  a  long  war  is  not  unlike 
that  of  a  long  winter.  Peace,  by  its  contrast,  makes 
for  a  rebound  of  spirits,  such  as  one  feels  in  the  spring 
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of  the  year.  Business  men  crave  exercise  of  their  tal- 
ents, and  the  longer  they  have  been  compelled  to  hiber- 
nate the  keener  the  desire  to  exercise  when  the  storms 
are  gone.  So,  too,  the  investor.  And  labor,  having 
tasted  the  dregs  of  idleness,  also  rebels  at  further 
taste  of  it.  So,  when  a  long  war  ends,  the  industrial 
triumverate— manager,  investor  and  employee— is  at 
one  in  eagerness  to  work.  Post-bellum  days  are  days 
of  industrial  activity. 


Improving    the    Status    of    Engineers— The 
Movement  in  British  Columbia 

IN  our  issue  of  January  13th,  we  published  an  inter- 
esting paper,  entitled,  "Legislation  and  the  Engi- 
neer," presented  by  Mr.  G.  R.  G.  Conway  (Chair- 
man, Vancouver  Hranch  Canadian  Society  of  Civil 
Engineers;  Chief  Engineer,  B.  C.  Electric  Railway)  at 
the  recent  annual  convention  of  the  Victoria  and  Van- 
couver Branches  of  the  Canadian  Society  of  Civil 
Engineers.  In  the  same  issue,  we  commented  editori- 
ally upon  a  phase  of  Mr.  Conway's  subject,  our  article 
being  published  under  the  heading  "Would  the  Licen.s- 
ing  of  Engineers  Raise  their  Professional  Status?" 
We  reviewed  briefly  the  pros  and  cons  of  registration, 
and  suggested  that  a  discussion  of  such  an  importani 
matter  could  not  fail  to  be  helpful.  Mr.  Conway  him- 
self takes  the  lead  by  contributing  the  following: 
Editor  Contract  Record: 

Referring  to  the  editorial  in  your  issue  of  January  Kitli, 
in  wliicli  you  discuss  some  points  of  the  short  paper  which  1 
contributed  in  December  last,  at  Victoria,  before  the  Conven- 
tion of  the  British  Columbia  members  of  the  Canadian  Society 
of  Civil  Engineers,  I  should  like  to  mention  that  this  paper 
was  merely  an  introduction  to  what  proved  to  be  an  interest- 
ing discussion,  which  I  regret  was  not  fully  reported.  The 
general  feeling,  however,  of  the  British  Columbia  members, 
who  endorsed  my  views,  was  that  it  was  better  to  concentrate 
our  energies  in  obtaining  Provincial  Government  recognition 
of  the  ciualifications  of  corporate  membership  in  the  Society, 
rather  than  raise  the  larger  issue  of  licensing  at  the  present 
time,  as  our  knowledge  of  the  personal  views  of  the  leading 
members  of  the  Government  made  us  realize,  that  while  they 
have  been,  and  are  willing  to  assist  us  along  the  lines  indi- 
cated in  my  paper,  they  are  opposed  to  every  inovement  that 
suggests  a  close  corporation  such  as  medical  men,  the  legal 
profession,  or  the  land  surveyors  have  in  the  Province. 

Since  the  Victoria  convention,  a  committee  of  the  Van- 
couver and  Victoria  Branches  has  been  received  sympathetic- 
ally by  the  Premier,  Sir  Richard  McBride  and  the  E.xecutivc 
Council  of  the  Government,  and  after  hearing  our  views  they 
have  promised  to  give  them  serious  consideration.  I  am  en- 
closing a  copy  of  the  memorandum  which  we  submitted  to  the 
Executive  Council  at  a  meeting  on  January  26th,  which  will 
indicate  to  you  the  specific  points  our  Branches  are  bringing 
before  the  Government. 

If  the  members  of  the  Society  stand  strongly  together,  1 
believe  its  status  will  be  such  as  will  give  the  members  the 
greatest  possible  protection,  and  such  united  eflfort  is  also 
desirable  in  the  public  interest.  The  question  of  licens'ing,  so 
far  as  British  Columbia  is  concerned,  it  at  present  an  Utopian 
ideal,  and  we  have  therefore  attempted  to  approach  the  ques- 
tion of  improving  the  status  of  the  profession  in  its  more 
practical  aspects,  and  hope  for  some  measure  of  success.  We 
are  indebted  to  you  for  inviting  a  discussion  upon  the  subject, 
as  much  educational  work  must  be  done  even  among  our  own 
ranks,  before  corporate  memliership  in  the  Society  obtains 
throughout  Canada  the  full  recognition  that  should  come  to 
it  from  Government  and  Municipal  authorities.  We  must 
make  our  membership  in  the  Society  worthy  of  recognition 


by  a  public  that  regards  our  status  with  apathy,  and  the  older 
members  whose  professional  standing  is  secure  should  make 
some  sacrifices  for  the  benefit  of  their  younger  or  less  for- 
tunate brethren.  Although  we  may  not  all  agree  upon  the 
best  method  of  attaining  our  object,  no  one  doubts  that  Pro- 
vincial and  Dominion  Government  recognition  of  member- 
sliip  in  our  national  Society  is  an  important  step  forward  and 
will  do  more  than  anything  else  to  convince  all  authorities 
who  have  to  do  with  engineering  work,  both  public  and  pri- 
vate, that  in  Canada  we  have  engineers  trained  for  every 
emergency.  There  is  no  necessity  to  go  beyond  our  borders 
for  engineering  advice,  unless  special  circumstances  justified 
such  a  course. 

In  our  proposals  we  have  been  anxious  to  cause  no  in- 
justice to  any  qualified  engineer  practising  in  Canada,  and  for 
that  reason  we  have  proposed,  in  defining  the  word  "Engi- 
neer" in  certian  specific  Acts,  that  such  a  definition  should 
recognize  corporate  membership  in  either  of  the  three  prin- 
cipal national  civil  engineering  societies,  viz..  The  Canadian 
Society  of  Civil  Engineers,  The  Institution  of  Civil  Engineers, 
and  The  Amercan  Society  of  Civil  Engineers.  In  the  mean- 
time we  should  encourage  all  members  of  the  two  last- 
named  Societies  resident  in  Canada  to  join  our  own  national 
.Society. 

Yours  faithfully, 

G.  R.  G.  Conway. 


Memorandum  Submitted  by  the  Vancouver  and  Victoria 
Branches  of  the  C.  S.  C.  E. 

January  26th,   1915. 
To   Sir  Richard  McBride,  K.C.M.G.,   Premier, 

and  The  Executive  Council, 

Province  of  British  Columbia. 
Sir  Richard  and  Gentlemen: 

This  deputation  represents  the  Legislative  Committees 
of  the  Vancouver  and  Victoria  Branches  of  the  Canadian 
Society  of  Civil  Engineers,  appointed  at  the  Annual  Con- 
vention of  the  British  Columbia  members  of  this  Society  held 
in  Victoria,  December  12th,  1914. 

After  a  full  discussion  the  Convention  was  of  the  unani- 
mous opinion  that  the  Government  should  be  approached 
with  the  view  to  the  amendment  of  certain  Acts,  which  deal 
more  particularly  with  the  work  of  the  engineer  in  the  design 
and  construction  of  public  works. 

The  Convention  was  of  the  opinion  that  this  step  was 
desirable,  not  only  in  the  interest  of  the  Engineering  profes- 
sion, but  also  necessary  to  the  proper  carrying  out  and  con- 
trol of  public  works,  involving  not  only  large  expenditures 
of  money,  but  the  safety  of  the  |)ul)lic  ])Oth  financially  and 
physically. 

The  Convention  had  in  view  more  particularly  the  fol- 
lowing Provincial  Acts: — Ditches  and  Water  Courses,  Drain- 
age, Dyking,  Irrigation,  Municipal,  Public  Works,  Railways, 
Sewage,  Water  and  Public  Health. 

In  view  of  the  strong  position  in  Canada  to-day  of  the 
Society  which  we  represent,  embracing  as  it  does  practically 
all  the  qualified  engineers  in  the  Dominion  of  Canada,  we  are 
of  the  opinion  that  if  the  Acts  above  mentioned  were  amend- 
ed so  as  to  provide  for  the  carrying  out  of  all  public  works 
and  also  all  plans  and  reports  (prepared  by  private  corpora- 
tions for  submission  to  the  Government),  by  a  corporate 
member  of  the  Canadian  Society  of  Civil  Engineers,  this 
recognition  of  the  Society  would  constitute  in  itself  a  very 
desirable  protection  not  only  for  the  Government  but  for  the 
pulilic  at  large. 

In  view,  however,  that  there  are  other  qualified  Engi- 
neers practising  and  employed  in  Canada  who  are  connected 
either  with  the  Premier  Society  of  Civil  Engmeers  of  Great 
Britain,  'namely,  the  Institution  of  Civil  Engineers,  or  are 
corporate  members  of  the  American  Society  of  Civil  Engi- 
neers, we  believe  that  the  suggested  amendments  should  be 
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comprehensive    enough     t<j    include     iiienibership     in     these 
Societies. 

We  ask,  therefore,  that  a  delinition  be  inserted  in  the 
"Interpretation  Act"  of  the  Revised  Statutes  of  British  Co- 
himbia,  or  that  the  above  Acts  be  amended  to  provide  that 
the  word  "Engineer,"  where  that  designation  is  employed  in 
the  several  Acts,  shall  mean  a  corporate  member  of  the  Cana- 
dian Society  of  Civil  Engineers,  or  of  the  Institution  of  Civil 
Engineers  (of  Great  Britain)  or  of  the  American  Society  "i 
Civil  Engineers. 

It  was  the  unanimous  decision  at  the  Convention  to  use 
all  the  means  at  our  command  to  obtain  this  recognition  of 
our  profession  in  as  far  as  it  is  dealt  with  in  the  Public  Acts 
of  this  Province. 

We  believe,  however,  that  when  the  members  of  the 
Government  understand  the  importance  of  our  request,  they 
will  readily  welcome  the  co-operation  of  the  Society  to  at- 
tain this  end. 

(Signed)    G.    K.    G.    Conway, 

Chairman,  Vancouver  Branch. 

(Signed)  1),  O.  Lewis, 

Chairman,  Victoria  Branch. 


is  well  to  call  attention  to  the  omission.  Mr.  Gamble's 
observation  occurrctl  in  connection  with  the  efforts 
that  arc  beiiiK  made  in  British  Columbia  to  bring  about 
a  wifler  recognition  of  the  engineering  profession  and 
ol)tain  a  legal  definition  for  it. 


On  the  Canadian  Pacific's  work  at  Rogers'  Pass  in 
British  Columbia,  the  breaking  of  the  American  hard 
rock  tunnelling  record  is  becoming  a  regular  monthly 
event.  Not  content  with  the  remarkable  progress  of 
817  ft.  in  November,  and  852  ft.  in  December,  the  con- 
tractors, Foley  Bros.,  Welch  &  Stewart,  have  estab- 
lished the  mark  of  932  ft.  for  the  west  pioneer  heading 
(luring  January.  This  is  a  ])erformance  which  is  like- 
ly to  stand  for  some  time.  It  indicates  that  the  famous 
Alpine  tunnelling  records,  generally  considered  unat- 
tainable in  American  practice  a  few  years  ago,  are  by 
no  means  out  of  reach.  The  Canadian  Pacific's  bore 
was  through  slate  and  the  dimensions  of  the  heading 
were  7  ft.  6  in.  x  10  ft.  Drilling  was  done  from  a  bar 
which  was  first  i)laced  for  the  top  holes  and  then  drop- 
ped for  putting  in  the  lifters. 


The  report  of  Mr.  C.  N.  Monserrat,  the  engineer 
appointed  in  January  to  examine  the  foundations  of 
the  Victoria  memorial  museum,  Ottawa,  has  been  pre- 
sented to  the  Commons.  He  finds  that  the  four  walls 
of  the  east  and  west  wings  have  settled  five  or  six 
inches,  and  the  walls  of  the  main  building  from  five  to 
nine  inches.  He  does  not  think  that  the  stability  of 
these  walls  is  seriously  afTected,  and  states  that  ap- 
parently there  has  been  no  sinking  for  some  time.  He 
says,  however,  that  the  displacement  of  the  main  tower 
is  sufficient  to  cause  anxiety  for  its  ultimate  safety, 
and  doubts  as  to  its  stability.  The  tower  has  now  an 
outward  inclination  from  the  vertical  of  two  feet,  and 
is  taking  the  main  walls  forward  with  it,  opening  up 
cracks  which  have  already  i)ulled  out  the  steel  beams 
of  the  fourth  floor  so  that  they  have  had  to  be  sup- 
ported with  special  girders.  He  does  not  think  there  is 
immediate  danger  which  would  make  it  necessary 
to  close  the  building  to  employees  and  the  public,  pro- 
vided the  movement  does  not  become  more  rapid. 


In  reporting  Mr.  F.  C.  Gamble's  address  at  the  clos- 
ing sessions  of  the  Canadian  Society  of  Civil  Kngi- 
neers'  recent  annual  conventiim  at  Montreal,  we  in- 
advertently accredited  him  with  the  following  state- 
ment: "We  submit  that  such  a  definition  as  we  pro- 
pose will  wt)rk  injury  to  any  comi)etent  |>ractising  en- 
gineer," instead  of  " will  not  work  injury " 

The  sense  of  our  report  was  apparent,  perhaps,  but  it 


Licensing  as  a   Defensive   Measure 

TIIF  activity  of  the  architects  in  pressing  laws 
for  registration  has  brought  up  the  licensing 
or  registration  of  engineers  in  a  new  aspect, 
comments  The  Fngineering  Record.  In  Il- 
linois, particularly,  the  questif)n  is  acute,  for  there 
engineers  are  stoj)ped  from  designing  buildings  un- 
less they  are  also  architects,  and  licensed  as  such,  or 
have  their  plans  approved  or  sponsored  by  a  licensed 
architect.  This  evidently  is  an  undesirable  condition, 
though  it  has  been  tolerated  in  Illinois  for  at  least  15 
years.  Sentiment  in  the  architectural  profession  plain- 
ly is  in  favor  of  licensing,  as  was  evident  at  the  last 
convention  of  the  American  Institute  of  Architects. 
The  report  of  the  committee  recommending  registra- 
tion was  not  adopted,  not  because  of  lack  of  sentiment 
in  its  favor,  but  because  it  was  believed  to  be  a  mat- 
ter for  the  consideration  of  the  local  and  not  of  the 
national  body.  It  is  to  be  expected,  therefore,  that 
the  number  of  bills  for  licensing  architects  will  in- 
crease. Apparently,  engineers  must  be  prepared  to 
meet  the  situation. 

There  are  four  courses  open:   {I)  to  do  nothing, 

(2)  to  persuade  the  architects  to  abandon  licensing, 

(3)  to  urge  the  general  licensing  of  engineers,  (4)  to 
urge  restricted  licensing,  to  extend  only  as  far  as  need 
be  as  a  defensive  measure.  The  first,  inaction,  will 
not  appeal  to  anyone  with  pride  in  his  profe?-=!'"  t 
a  proper  interest  in  his  means  of  livelihood. 

The  second,  to  change  the  views  of  the  architects, 
seems  hopeless.  It  is  to  be  expected  that  they  will 
resent  interference  by  engineers,  despite  the  fact  that 
they  are  the  aggressors  in  placing  restrictions  on  the 
free  practice  of  the  engineering  profession. 

The  third  course,  general  licensing  of  engineers,  is 
more  extensive  as  a  defensive  measure  than  is  neces- 
sary. One  does  not  oppose  an  army  corps  to  a  single 
regiment. 

The  fourth  course,  licensing  of  structural  engineers 
only,  thus  meeting  the  condition  imposed  by  the  reg- 
istration of  architects  but  not  entailing  hardship  on 
l>ractitioncrs  in  other  branches,  is  an  adequate  and 
jtistifiable  course.  .'\nd  this,  evidentlj",  is  the  con 
elusion  reached  by  the  legislative  committee  of  the 
Western  Society  of  Engineers.  The  final  conclusion 
of  the  society  itself  has  not  yet  been  reached.  Some 
members   are   advising  inaction ;  others  a   c  ; 

to  persuade  architects  to  recede  from  their 
If  the  latter  held  hope  of  success,  the  Engineering 
Record,  too,  would  advocate  that  course,  for  registra- 
tion, it  believes,  docs  not  accomplish  the  primary  ob- 
ject of  the  law — the  insurance  of  the  safety  and  health 
of  the  public.  That  object  can  be  more  surely  attain- 
ed by  supervision  of  designs  and  of  construction. 
Moreover,  undesirable  men  caimot  be  kept  out  of  the 
l)rofession  by  licensing,  so  that  this  argument  fails  to 
justify  the  law. 

First  and  last,  engineers  must  insist  on  their  rights. 
The  best  measure  to  conserve  them  should  prevail, 
and  in  the  case  discussed  the  l\ngincering  Record  be- 
lieves that  restricted  registration — confined  to  struc- 
tural engineers — is  the  best. 
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Winnipeg  Armoury  upon  completion. 


Winnipeg's  New  Armoury — Construction  and 

Equipment 


(Staff  Article) 


ONE  of  the  large  public  buildings  completed  re- 
cently in  Winnipeg,  is  the  new  Dominion 
Government  Armoury,  which  is  being  erected 
at  a  cost  of  $520,000.  This  price  is  merely  for 
the  erection  of  the  building  and  does  not  include  the 
cost  of  any  furnishings  or  equipment. 

The  ground  space  occupied  measures  205  x  317  feet, 
and  the  height  is  two  storeys,  with  full  basement. 
From  each  corner  of  the  building,  there  arises  a  tower, 
three  storeys  in  height,  with  full  basement. 

The  construction  of  the  building  is  wood  joists  and 
steel  beams.  The  outside  walls  are  26  inches  thick 
and  are  built  with  Rustic  faced  brick  with  stone  trim- 
mings, with  an  interior  backing  of  sand-lime  brick. 
The  centre  of  the  building  which  is  126  x  238  feet  in 
area,  is  to  be  used  as  a  drill  hall.  This  space  extends 
the  entire  height  of  the  building  and  is  surrounded  by 
a  balcony  on  the  first  floor. 

In  describing  the  various  features  of  the  Armoury, 
it  is  necessary  to  start  with  the  basement  and  work  up 
to  the  four  towers. 

The  basement,  which  is  12  feet  high,  contains  many 
interesting  features.     The  floor  is  of  concrete,  with  a 


covering  of  mastic.  There  are  fifty-two  bowling  alleys 
provided  for  the  men,  four  for  the  sergeants,  and  four 
for  the  officers.  Two  rifle  ranges  have  also  been  erect- 
ed on  this  floor.  For  the  storage  of  equipment,  twenty- 
live  rooms  have  been  provided.  These  are  situated  on 
each  side  of  the  room.  There  are  two  large  toilet 
rooms,  one  at  each  end  of  the  basement,  containing  the 
usual  conveniences — including  a  shower  bath  in  each. 
Three  large  battery  gun  rooms,  28  x  56  feet,  and  three 
wagon  rooms,  28  x  30  feet,  are  situated  in  the  base- 
ment. 

On  the  ground  floor  there  is  a  drill  hall  which  meas- 
ures 126  X  238  feet.  The  walls  enclosing  this  area  are 
a  special  feature  in  the  construction  of  the  building. 
They  have  a  thickness  of  44  inches,  and  are  faced  with 
face  brick.  The  floor  of  the  drill  hall  is  of  reinforced 
concrete  and  steel  construction,  faced  with  a  covering 
of  mastic  IJ/^  inches  in  thickness.  On  this  floor  there 
are  sixty-two  company  rooms,  each  room  measuring 
14  X  32  feet. 

On  the  first  floor  there  are  an  additional  thirty-two 
company  rooms,  surrounding  the  balcony  enclosing  the 
space  occupied  by  the  drill  hall  on  the  ground  floor. 


Winnipeg  Armoury  under  construction.    Note  tlie  iiuge  steel  trusses. 
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There  are  two  large  mess  rooms  on  this  floor,  one  of 
which  measures  112  x  23  feet,  while  the  other  is  96  x 
23  feet.  The  Lecture  Room  is  40  x  30  feet.  On  thi;^ 
floor  there  are  two  toilets.  A  special  feature  of  the 
interior  trim  is  that  all  of  the  corridors  have  asbesto . 
dados.  The  interior  trim  throughout  the  building  is  of 
oak. 

Four  towers  are  situated,  as  seen  in  the  illustratioi;, 
one  in  each  corner  of  the  building.  Their  size  is  35  x 
35  feet,  inside  measurement.  The  caretaker,  who  will 
have  his  quarters  in  one  of  these  towers,  has  been  pro- 
vided with  excellent  accommodation,  his  apartments 
consisting  of  four  l)ednK)ms.  living  room,  kitchen,  bath 
and  toilet.  Tlic  remaining  three  towers  will  be  used 
as  storage  rooms.  In  each  tower  there  is  a  cast-iron 
stairway.    All  the  floors  are  of  maple. 

The  building  is  lighted  by  lantern  windows,  tl'.ere 
being  forty-live  steel  windows  on  each  side  of  the 
Armoury.  Six  huge  .steel  windows — one  18  x  22  feet 
and  two  18  x  18  feet — built  at  each  end  of  the  buildmg 
aid  in  the  lighting  of  the  drill  hall. 

riic  main  roof  over  the  drill  hall  floor  is  earned  by 
sixteen  steel  trusses  having  a  clear  span  of  126  feet,  the 
weight  of  each  varying  from  14  to  18  tons.  Tlicse 
trusses  arc  seen  in  the  illustration  showing  the  build- 
ing under  construction.  The  trusses  used  in  this  buiUt- 
ing  are  the  largest  in  Winnipeg. 

A  one-pipe  circulating  system,  of  low  pressure 
steam  heating,  will  heat  the  building.  There  are  th'-et 
l)oilers,  each  72  inches  in  diameter  and  sixteen  feet 
long.  The  boilers  are  faced  with  white  enamel  brick 
and  arc  laid  on  a  concrete  foundation  12  inches  thick. 
The  number  of  radiators  apportioned  to  the  various 
floors  is  as  follows : — Seventy  on  ground  floor,  forty  on 
first  floor,  sixteen  on  second  floor. 

There  are  eight  radiators  in  the  main  hall.  These 
are  of  an  extra  large  type,  being  four  coils,  38  inches 
wide,  and  twenty-four  sections,  having  a  total  area  of 
1,536  square  feet.  Under  the  balcony  there  are  twenty- 
two  Ontario  wall  radiators,  each  having  eight  sections, 
the  total  area  being  1,584  square  feet.  The  heating  pipe 
surrounding  the  lantern  light  is  484  feet  of  4-inch  W.T.. 
and  has  a;i  area  of  568  s(|nare  feet.  Two  multiblade 
single  width  feed  housing  fans  ventilate  the  building. 

The  .\nnoury  is  wired  for  750-60  watt  incandes- 
cent lamps,  suital)le  for  the  voltage  supplied  to  the 
building.  There  are  285  switches,  and  three  %  h.p.. 
two  3  h.p.,  two  5  h.p.,  and  one  Tyi  h.p.  motor  outlets. 

The  main  items  in  the  list  of  quantities  used  for  the 
erection  of  this  building  are: — 4,000,000  conmion  and 
faced  brick  :  30,aX)  cubic  feet  of  stone ;  1.000.000  feet  of 
lumber ;  30,000  yards  of  excavation  ;  1,000  tons  of  steel. 

It  was  appropriate  that  the  Canadian  Minister  of 
Militia  should  lumor  \\'innipeg  by  ]>erforming  the 
opening  ceremony  of  the  new  armoury.  The  building 
will  be  occupied  by  troops  who  are  training  in  Winni- 
peg. 

The  general  contractors  were  Messrs.  Carter-Halls- 
.Mdinger,  Limited,  of  Winnipeg,  while  the  architect 
\      was  Mr.  Herbert  IC.  Matthews,  also  of  Winnijieg. 


A  highway  for  motor  trucks,  which  is  to  be  con- 
structed between  Los  .\ngeles  and  the  harbor,  a  dis- 
tance of  2\  miles,  is  to  h.ivc  a  width  of  35  to  40  ft.,  and 
a  concrete  base  of  sufticient  thickness  to  withstand  the 
wear  of  the  heaviest  motor  traffic.  The  cost  will  be 
approximately  $30,000  per  mile,  or  three  times  the  co  t 
for  the  ordinary  paved  highway  in  this  district. 


The  Timber  Question 

(The  Building  New*.  London) 

THE  question  of  the  supply  of  timber  is  becom- 
ing a  serious  one,  as  the  stocks  now  in  hand 
arc  diminishing  fast,  and  the  arrivals  of  the 
timber  that  reach  us  in  ordinary  times  from 
Finland  and  Russia  must  for  the  time,  stop  until  some- 
thing is  done  with  the  Germans,  who  now  control  the 
the  exit  of  the  Baltic.  The  i>orts  facing  the  Skager 
Rack,  Christiania,  Frederickstad,  Gottenburg,  and 
others  from  which  the  best  timber  is  shipped,  hesitate 
to  shi])  cargoes  which  must  run  the  gautlet  of  the 
mines. 

The  yellow  and  whitcwood  of  Sweden,  Finland,  and 
Russia  have  been  our  main  stay  and  backbone  of  late 
years;  Sweden,  above  all,  has  cut  timber  of  all  sizes 
to  suit  our  markets :  the  battens,  deals,  and  planks  for 
joiners'  work,  the  varying  sizes  used  for  timbering  in 
houses,  from  the  slate  and  tile  battens  to  the  2  by  3 
up  to  12  by  4.  The  Christiania  and  Frederickstad  con- 
signments arc  the  finest,  and  of  the  first  quality  that 
the  world  produces,  though  many  of  the  Russian  de- 
liveries are  g^ood,  the  St.  Petersburg  and  the  best  Gefle 
esj)ecially  being  very  hard  and  clean. 

If  the  supply  is  to  stop  from  these  countries,  we 
must  look  farther  afield.  The  freights  will  be  higher, 
but  may  not,  if  the  timber  is  bought  at  a  reasonable 
price,  send  ])rices  higher  than  are  now  asked  for  Swed- 
ish and  other  wood,  the  cost  of  which  at  the  moment 
is  almost  prohibitive  for  ordinary  building.  The  doors, 
sashes,  and  frames,  and  other  joiners'  work,  including 
that  for  horticultural  work,  such  as  .sash-bars,  rails, 
stiles,  etc.,  can  now  be  produced  by  English  joinery 
works  almost  as  cheaply  as  those  imported ;  but,  of 
course,  the  joinery  works  will  have  to  buy  timber  at 
higher  rates. 

.Some  of  our  Colonies  can  sujjply  any  amount  of 
timber — pitch  pine,  Australian  redwood,  and  other 
softer  woods.  At  the  Colonial  Exhibition  many  years 
back  a  very  large  variety  of  wood  was  exhibited  which 
won  i)raise  from  all.  Take  the  Australian  redwood, 
which  has  been  so  largely  used  in  this  country  for 
road-paving;  this  is  very  free  from  knots,  sap,  and 
similar  defects,  but  it  is  heavier  than  the  Swedish 
wood,  though  we  do  not  think  it  exceeds  that  of 
Gefle.  Of  course,  the  freight  would  be  greater;  for 
timbering  purposes  it  should  be  a  good  substitute. 
Russia  has  enormous  forests  of  fir  and  similar  tim- 
bers in  Siberia  and  bordering  the  Trans-Siberian  Rail- 
way, if  she  can  get  them  to  us;  while  on  the  White 
Sea  very  fine  deals  and  planks  arc  shipped  in  ordinary 
times  from  Archangel  and  Onega. 

A  substitute  for  fir  joists,  where  it  is  not  a  ques- 
tion of  price,  and  a  good  substitute,  would  be  the  fire- 
resisting  floor  of  steel  joists,  say,  2  ft.  to  3  ft.  apart, 
with  concrete  of  cokebreezc  and  cement  filled  in  be- 
tween, brought  Vj  in.  below  the  bottom  flange,  and 
above  the  upper  one  with  a  thin  bed  of  cement  and 
sand  to  render  the  upper  surface  level,  then  a  thin 
bed  of  asphalt,  and  a  panjuetry  floor  or  a  pitch-pine 
one  laid  on  that ;  or  one  of  the  patent  pavings  of  imi- 
tation mosaic  or  a  similar  kind  of  fini.sh  in  a  com- 
l)ound  of  cork  and  colored  cement.  The  ceiling  under 
would  want  only  two  coats  of  plastering,  and  would 
not  require  to  be  lathed.  The  absence  of  laths  and 
wood  joists  would  do  away  with  the  cracks  so  often 
seen  in  ceilings  if  the  two  coats  of  plastering  were 
done  in  well-matured  material,  and  the  setting  coat 
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has  the  moisture  well-trowelled  out  of  it  to  a  hard 
surface.  This  floor  should  be  nearly  soundproof,  and 
very  firm  to  walk  on— unlike  the  floors  laid  on  fir 
joists,  that  shake  half  the  furniture  as  you  walk. 

The  ground  floor  could  be  of  cement-concrete,  sim- 
ilar to  that  described  to  be  laid  by  the  local  authorities 
over  the  site.  This  floor  would  only  need  the  6  in.  of 
cement-concrete  with  the  thin  coat  of  asphalt  and  wood 
block,  or  either  of  the  other  floors  already  mentioned. 
Floors  of  the  kind  described  would  lend  themselves 
well  to  square  carpets  of  Persian  or  Turkish  or  In- 
dian make,  or  even  mats  of  similar  kind. 

Many  of  the  casements  could  be  of  wrought  iron, 
such  as  have  been  made  for  the  last  fifty  years,  of 
artistic  design,  and  with  up-to-date  fastenings.     With 


the  floors  described,  and  the  casements  in  wrought 
iron,  roof-timbers  of  pitch-pine  or  Australian  redwood, 
doors  of  pitch-pine,  lintels  of  rolled  steel,  little  fir 
timber  would  be  wanted  until  the  trade  is  in  full 
swing  again. 

There  are,  of  course,  many  countries  that  have 
large  forests  of  fir,  but  labor  in  them  is  so  much  more 
expensive ;  and  besides,  there  are  not  the  facilities  for 
getting  to  ports,  or  sawing  it  to  the  required  sizes, 
and  the  cost  of  freight  is  so  much  greater.  Much 
of  the  timber  lately  imported  is  not  really  fit  to  use. 
It  is  very  clean  and  bright  to  look  at ;  but  it  ought 
to  have  twelve  months'  seasoning  in  the  docks  before 
it  is  worked,  or  else  i)e  dried  in  hot-air  chambers ;  but 
"Needs  must  when  the  drives." 


Concrete:    A   Medium   of   Aesthetic 

Expression 


AT  the  forty-first  convention  of  the  American  In- 
stitute of  Architects,  held  in  November,  1907, 
I  reported,  as  chairman  of  the  then  existing 
committee  on  Applied  Arts  and  Sciences,  up- 
on the  possibility  of  concrete  in  the  field  of  architectuK- 


By  Irving  K.  Poud,  F.A.I. A.    Chicago 

steel  structure  and  concrete  reinforcement  are  before 
the  Institute  for  discussion."    The  science  during  the 


Mr.  Irving  K.  Pond. 

al  expression.  Much  of  the  matter,  which  I  then  for- 
mulated with  the  assistance  and  approval  of  the  other 
members  of  the  committee,  is  altogether  applicable  to 
the  subject  to-day.  The  introductory  sentence  was  as 
follows :  "Although  the  exact  relationship  existing  be- 
tween concrete  and  steel  reinforcement  under  a  given 
condition  is  yet  to  be  accurately  determined,  and  the 
structural  use  of  reinforced  concrete  is  yet  to  be  re- 
duced to  an  exact  science,  and  although  the  manipula- 
tion of  concrete  and  its  application  to  structural  uses 
has  not  as  yet  become  an  art,  yet  the  fact  that  in  its 
use  and  treatment  there  are  immense  scientific  and 
aesthetic  possibilities  brings  the  subject  of  reinforced 
concrete  well  within  the  field  of  study  of  this  commit- 
tee, especially  at  this  time  when  the  general  topics  of 

•Paper  presented  at  the  Annual  Meeting  of  the  American  Concrete 
Institute. 


years  which  have  elapsed  since  that  was  written  has 
possibly  become  a  bit  more  exact,  engineers  have  been 
at  work — many  formulae  have  been  developed,  many 
tables  have  been  compiled,  and  much  has  been  gained 
in  the  way  of  practical  experience.  This  practical  ex- 
perience has  been  of  benefit  in  developing  the  art  of 
manipulation,  for  Art  consists  in  "doing" ;  but  the  an 
of  design  seems  not  to  have  kept  pace.  It  is  to  stimu- 
late that  art,  and  to  awaken  in  the  architect  a  realizing 
sense  of  his  opportunities  and  responsibilities  that  1 
then  entered  into  the  discussion  and  now  continue  it. 
It  is  essential  throughout  such  discussion  to  keep  clear- 
ly in  mind  the  true  and  abiding  status  of  architecture 
and  the  architect.  'J"he  architect  is  not  a  mechanical 
fabricator  of  mathematical  diagrams.  His  highest  con- 
cern is  with  the  ideal,  and  his  first  sketch  should  pre- 
sent an  idea,  an  idea  which  is  conceived  in  beauty.  The 
l)ast  has  demonstrated  that  architecture  as  the  expres- 
sion of  the  ideal  can  materialize  in  but  one  or  the  other 
of  two  great  manners :  that  of  the  articulated  structure, 
unit  added  to  unit,  and  that  of  the  plastic  mass.  The 
most  noble  development  in  the  first  manner  is  in  the 
architecture  of  masonry  (brick  or  stone),  and  this  de- 
velopment has  reached  its  logical  Hmit ;  in  no  way  ex- 
cept, may  be,  in  mere  size,  its  least  noble  attribute,  is  it 
to  be  excelled.  Under  the  vital  art  of  this  first  manner 
lay  an  intuitive  science ;  under  the  too  transient  beauty 
of  the  work  of  the  second  great  manner  lay  nothing  of 
science  at  all,  and  so  this  architecture  has  well-nigh 
vanished  except  as  some  adherence  to  the  principles 
of  the  first  manner  has  interposed  to  save.  And  now 
comes  the  ghost  of  what  might  have  been  and  calls  for 
an  incarnation,  feeling  (if  a  ghost  can  feel)  that  in 
reinforced  concrete  science  is  preparing  a  body  which 
can  be  vivified  with  the  spirit  of  art.  If  this  feeling  is 
substantiated,  to  the  architect  is  opened  up  a  new  range 
of  possibilities.  The  architect  becomes  in  a  sense  a 
sculptor,  a  moulder  of  monumental  mass,  not  the  fan- 
tastic figure,  who,  at  first,  with  sharply  insistent  blows, 
and  then  with  infinite  persuasive  tappings,  releases  the 
form  imprisoned  in  the  block,  but  a  creative  construct- 
or who  builds  up  his  ideal  and  shapes  it  bv  the  irresist- 
ible, though  tender,  moulding  of  mass  and  form.  In 
this  the  architect  assumes  no' new  function,  but  devel- 
ops that  feeling  which  by  nature  and  of  necessitv  in- 
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licics  ill  tlie  architectural  mind.  The  vital  difference 
between  the  sculptor  and  the  architect  is  that  the 
former  is  bound  by  no  necessity  for  expression  in 
structural  terms ;  mass  and  form  beiiij^  enough  for  him  ; 
while  the  architect,  if  he  really  is  to  be  an  architect, 
must  have  structural  laws  ever  in  mind,  and  must  make 
liis  work  an  interpretation  of  these  laws  and  a  symbol 
(if  their  aesthetic  \alue  in  the  exjiression  of  the  hij^her 
ideals  of  his  race  and  time.  The  architect  as  well  as  the 
sculptor  rc\els  in  this  feeliu^,"^  of  mass  takinj;  form  un- 
der his  skillful  manipulation  ;  and  the  feeling  for  plas- 
ticity and  for  mass  in  flux  is  potent  in  the  true  archi- 
tect, even  though  he  be  designing  in  the  most 
lefractoiy  medium  a  masonry-clad  steel  skeleton.  In 
most  of  his  work  the  architect  has  to  content  himself 
with  an  intellectual  suljstitute  for  real  feeling,  and  his 
conscious  delight  is  rather  intellectual  tlian  emotional 
as  the  idea  takes  form  in  the  sketch  and  in  preliminary 
|)lan  and  elevation.  His  fingers  may  itch,  they  do  itch, 
to  feel  tile  How  of  the  mass,  but  the  feeling  remains 
abstract  and  intellectual.  Therefore  certain  architects, 
if  not  indeed  the  architectural  body-general,  are  view- 
ing with  keen  interest,  when  not  actively  aiding,  the 
development  of  the  possibilities  of  this  fairly  new  and 
altogelher  plastic  medium,  reinforced  concrete;  a  me- 
dium whicli  really  does  flow  and  is  moulded,  and 
through  which  the  form  ajjpears  in  gracefully  unfolding 
stages,  till  the  final  mass  stands  revealed,  a  veritable 
unit.  One  cannot  in  thought  crinnect  with  this  ma- 
terializati<jii  the  shock  of  unloading  beams,  the  rattling 
musketry  of  rivetting,  the  petty  and  fussy  api)lication 
of  lire])roofliig  and  surface  coating.  In  fancy,  as  al- 
most in  fact,  the  architect  sees  the  flowing  mass  take 
form  under  his  ow'n  hands. 

Though  the  use  of  concrete  goes  back  into  anti- 
(|uity,  i)lastic  ;irchitecture  would  seem  ttj  be  in  the 
veriest  infancy,  and  would  seem  also  to  be  asking  the 
genius  of  this  age  to  give  it  ])erfect  expression  and 
make  it  worthy  to  stand  with  the  arciiitecture  of  the 
l)ast  and  the  yet-to-come.  Tliough  the  past  be  exam- 
ined for  precedent,  little  will  be  found.  Rome  used 
concrete  in  hulk — but  undeniable  evidence  of  a  scienti- 
iic  use  of  the  material  is  wanting.  Rome  applied  super- 
ficially the  arts  oi  other  times  and  countries,  but  of 
itself  left  to  ])osterity  t)nly  monuments  expressive  of  a 
highly  lemi)eramental  force,  breathing  little  or  nothing 
of  s])iritiiality.  Persia  covered  with  stucco  or  veneered 
with  beautiful  tiles  her  masses  of  crude  masonry.  The 
Arabians  and  the  Moors  expressed  their  emotionalism 
in  a  plastic  architecture  decorated  with  a  skim  coat  of 
ornamental  plaster  or  an  incrustation  of  tile,  intricate 
in  i)attcrn  and  beautiful  in  color.  The  concrete  of  the 
mass  was  but  mud.  and  the  science  of  building  was  un- 
known. In  such  material  beautiful  day  dreams  were 
realized  only  to  crumble  when  the  spell  was  past.  The 
Spanish  missions  were  built  with  rare  feeling  for  mass 
and  li.ght  and  shade ;  but  feeling  swayed  and  science 
did  not  guide.  With  the  science  of  to-day  to  guide  and 
the  art  experience  of  the  past  to  illumine,  into  what 
logical,  noble  and  beautiful  forms  should  not  concrete 
shape  itself,  to  the  end  of  an  enduring,  spiritualized  • 
architecture. 

The  pt)ssil>ilittes,  even  the  aesthetic  possibilities, 
within  the  range  of  reinforced  concrete  construction 
can  hardly  be  over-estimated.  Little  beyond  the  intro- 
ductory chapter  has  been  written  in  the  history  of  re- 
inforced concrete,  and  every  advance  in  the  science  of 
its  manufacture  and  use  will  signal  an  advance  along 
the  line  of  artistic  ap|)lication. 

Except   in    well-delined   types,  designed    to    serve 


certain  well-defined  uses,  it  i.s  impracticable  so  to 
carry  masonry  construction  beyond  and  behind  the 
facade  as  to  result  in  a  homogeneous  structure — want- 
ing which  architecture  becomes  but  a  hollow  sound. 
The  architecture  of  a  reinforced  plastic  material  may, 
and  logically  will,  express  itself  throughout  the  entire 
structure  to  the  remotest  core.  The  unity,  the  truth, 
the  harmony  of  the  whole  may  in  every  part  be  mani- 
fested. Therefore,  again,  the  p(jssibilities  inherent  in 
concrete  present  themselves  alluringly  to  the  architect 
to  whom  the  art  nieaii>  as  much  as  does  the  science  of 
building. 

The  architectural  Ijrain  is  not  so  congested  by  the 
weight  of  pregnant  thought  that  at  a  blow  a  .Minerva 
shall  issue  forth  full  fledged  and  full  armed.  That  is 
not  the  history  of  the  evolutifjii  <jf  an  architectural 
style.  It  will  take  time  and  struggle,  and  developed 
artistic  perceptions  in  this,  as  in  former  cases,  to  re- 
veal the  possibilities  of  beautiful  and  of  monumental 
design. 

It  may  well  be  coucci\cil  iliai  a  nioiildetl  architec- 
ture, so  to  speak,  an  architecture  of  flowing  and  har- 
moniously interrelated  masses,  may  not  appeal  imme- 
diately to  the  architect  ho  has  been  taught  that  his  art 
c<jnsists  in  naively  piling  up  child's  building-blocks  on 
a  large  scale.  \Vhatever  may  be  urged  against  the 
deadly  dulling  practice  of  following  the  line  of  least  re- 
sistance in  architecture,  certain  it  is  that  a  material  in 
which  it  is  easier,  as  well  as  more  logical,  to  fashion 
new^  and  appropriate  forms  than  to  follow  cut  and  dried 
conventions  can  not  be  regarded  as  other  than  a  vivify- 
ing factor  in  a  possible  architectural  development,  and 
its  advent  hailed  with  delight.  When  architects  re- 
lieve themselves  of  the  notion  that  monumental  archi- 
tecture, for  example,  consists  solely  in  a  row  of  classi- 
cal columns  superimposed  upon  a  basement,  it  will  be 
a  wholesome  day  for  the  art  they  profess  to  jjractice. 
Probably  ignorance,  inability  and  self-distruct  in  the 
architectural  ranks  will  remove  to  some  more  or  less 
remote  future  the  development  of  a  monumental  archi- 
tecture expressing  itself  in  new  forms  fashioned  in 
new  materials.  Yet  it  is  possible  that,  in  this,  as  in 
other  ages,  commercialism,  itself  so  devoid  of  aesthe- 
tic tendencies,  will  pave  the  way  to  the  realization  of 
an  aesthetic  ideal.  A  material  which  holds  in  itself  the 
qualifications  for  commercial  use  will  in  that  very  use 
reveal  its  aesthetic  possibilities.  No  material  which 
puts  into  the  hand  of  the  architect  power  to  prtxluce 
permanent  mass  and  form,  and  add  the  enrichment  of 
light  and  shade,  color  and  texture,  will  long  be  ignored 
w  hen  science  has  made  its  use  commercially  possible. 
It  would,  then,  seemingly  remain  only  for  science  to 
demonstrate  the  practical  value  of  reinforced  concrete, 
in  respect  to  its  physical  properties,  and  art  must  un- 
fold whatever  it  holds  of  beauty. 

The  steel  skeleton  developed  from  conumuiai 
necessity,  and  to  clothe  and  protect  that  skeleton,  the 
architect,  naturally,  ustfd  whatever  means  lay  at  his 
command ;  stone,  brick,  terra-cotta.  and  metal  were 
called  into  requisition.  To  clothe  the  skeleton  in  one 
or  another  or  all  of  these  materials  became  a  fixed 
habit  with  the  architect.  So  that  when  concrete  came 
into  use.  not  only  was  it  ignored  as  a  ptissibic  clothing 
for  steel,  but  when  the  skeleton  of  reinforced  concrete 
was  set  up  it  was  itself  clothed  after  the  existing  fash- 
ion for  steel.  Such  is  the  fatal  force  of  habit !  Grant- 
ing to  concrete  the  qualities  ascribed  to  it,  that  it  is 
fireproof,  that  it  may  be  rendered  moisture-proof,  that 
once  in  place  it  is  not  affected  by  atmospheric  and 
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climatic  conditions,  that  it  can  be  permanently  color- 
ed, can  be  moulded  and  chiselled,  that  it  can  be  formed 
in  place  and  need  not  be  applied  piecemeal— what  bet- 
ter material  could  be  sought  for  clothmg  the  steel 
skeleton— and  why  the  need  of  any  cloak  at  all  to  such 
material  when  it  has  been  treated  with  any  manner  of 
decency  or  respect  by  the  designer?  So  aesthetically 
there  would  seem  to  be  unlimited  possibilities  in  rein- 
forced concrete. 

It  is  not  inconceivable  that  ornamental  terra-cotta 
and  tile,  beautiful  in  color  and  texture,  and  also  sculp- 
tured stone  will  be  called  upon  to  embellish  and  dis- 
tinguish, though  not  is  any  m'anner  to  clothe  or  con- 
ceal, the  concrete  structure.  The  presence  of  these  ma- 
terials may  be  needed  as  a  saving  grace  in  these  early 
days  of  design  in  concrete,  to  save  the  designers  from 
a  too  brutal  conception  of  the  forms  they  deem  the 
material  must  necessarily  take.  This  is  an  unfortunate, 
though  marked  tendency  now,  in  what  should  be  a  re- 
lined  and  restrained  domestic  architecture,  to  shape 
concrete,  and  its  lath  and  plaster  imitations,  into  the 
crude,  though  characteristic,  forms  of  the  old  mission 
work.  It  is  needless  to  say  that  these  forms  have  no 
meaning  outside  of  their  -original  environment  and 
would  not  have  existed  there  but  for  the  exigencies  of 
the  case— the  crude  nature  of  the  materials  procurable 
and  the  absence  of  all  skilled  labor. 

But  to-day,  with  art  and  science  co-operating,  it 


would  seem  as  though  architecture  were  on  the  verge 
of  an  awakening.  Commercial  architecture  with  us  is 
beginning  to  feel  the  thrill.  Abroad  monumental 
architecture  as  well  is  showing  signs  of  a  renewed  joy 
in  life,  and  structural  concrete,  both  of  itself  and  em- 
bellished with  richer  materials,  furnishes  the  new  and 
seemingly  adequate  medium  of  architectural  expres- 
sion. 

Much  of  this  was  written,  as  I  said  in  opening,  some 
years  ago.  Looking  back  over  these  years  it  does  not 
seem  that  there  has  been  an  advance  in  the  aesthetic 
held  as  c^pportunity  seems  to  have  offered,  or  as  might 
have  been  expected.  But  we  cannot  lay  this  backward- 
ness altogether  to  the  manipulator  of  concrete  nor  to  I 
the  architect.  Economics  may  be  a  factor,  but  it  could  | 
not  be  a  controlling  one  in  a  community  which  had  the 
desire  and  will  to  advance  in  the  art  of  self-expression 
which  the  art  of  architecture  pre-eminently  is.  I  know 
the  time  is  not  ripe  for  a  finished  and  full  expression 
for  the  community  or  the  national  life  is  not  unified  and 
complete;  but  there  are  qualities  under  the  surface- 
refined  and  human  qualities — which  might  at  least  find 
an  echo  in  our  concrete  structures.  Perhaps  the  echo 
is  being  heard,  faintly  at  least.  I  sometimes  think  so 
but  with  you  all  I  desire  the  day  to  hasten,  not  only 
when  architecture  in  concrete  or  otherwise  shall  ex- 
press us,  but  when  we  shall  have  better  selves  which 
will  demand  and  receive  an  interpretation  in  architec- 
ture. 


The  Use  of  Electricity  in  the  Manufacture 

of  Portland  Cement 


By  Malcolm  McLarent 


THERE  are  few  industries  in  which  the  cost  of 
power  represents  such  a  large  percentage  of 
the  total  cost  of  production  as  in  the  manufac- 
ture of  Portland  cement.  Any  means,  there- 
fore, which  may  be  employed  for  reducing  the  amount 
or  cost  of  this  power  must  receive  most  careful  con- 
sideration. A  great  deal  of  attention  is  being  given  to 
the  development  of  more  efficient  methods  of  grind- 
ing, and  while  these  efforts  should  be  encouraged,  the 
writer's  experience  indicates  that  the  amount  of  power 
required  to  produce  the  same  quality  of  cement  varies 
little  with  the  different  types  of  grinding  machines  in 
common  use,  when  given  equally  intelligent  supervi- 
sion. It  is  also  believed  that  in  no  way  can  the  cost 
of  production  be  more  materially  reduced  than  by  the 
extensive  use  of  electric  drive. 

In  the  process  of  manufacture  the  cement  rock  is 
brought  from  the  quarry  to  crushers,  which  break  it 
up  into  pieces  three  or  four  inches  in  diameter.  Then 
it  passes  into  drivers  where  all  moisture  is  removed, 
then  to  the  pulverizing  machines,  and  then  to  the 
rotary  kilns.  The  pulverized  stone  is  fused  in  the 
kilns,  and  comes  out  in  the  form  of  hard  clinker  balls 
averaging  about  an  inch  in  diameter.  This  clinker 
is  then  ground  to  the  desired  fineness  of  finished  ce- 
ment and  delivered  to  the  store  house.  Fuel  is  fur- 
nished to  the  kilns  in  the  form  of  pulverized  coal  and 
this  must  be  prepared  at  the  mill.  Elevators  and  con- 
veyors are  used  for  transmitting  the  material  through 

•  Presented  before  Section  D  of  the  American  Association  for  tlie  Ad- 
vancement of  Science  at  tlie  Philadelpliia  Meeting. 

t  Professor  of  Electrical  Engineering,  Princeton  University,  Princeton, 
N.J. 


the  works.  A  relatively  small  amount  of  power  is  re- 
quired in  the  stock  house  for  operating  packing  ma- 
chines and  in  the  machine  shop,  and  in  some  cases  also 
for  air  compressors,  hoists,  and  pumps. 

In  most  of  the  earlier  cement  mills,  which  were  of 
comparatively  small  capacity,  all  the  machinery  was 
driven  by  steam  engines.  The  power  house  was  placed 
between  the  raw  stone  grinding  and  finishing  depart- 
ments, a  separate  engine  being  employed  to  drive  each 
side.  Various  methods  were  used  for  driving  kilns, 
coal  pulverizing  machines  and  other  parts  of  the  mill, 
which  often  involved  complicated  transmissions  or 
long  steam  pipes.  The  obvious  adaptability  of  electric 
power  for  the  operation  of  these  outlying  portions  of 
the  mill  first  led  to  the  introduction  of  motors  for  ce- 
ment manufacture. 

As  mills  increased  in  size  it  became  more  difficult 
to  operate  one  department  from  a  single  engine  with- 
out considerable  complication  in  the  drive  and  attend- 
ent  loss  of  power.  Also  the  single  unit  drive  involves 
considerable  loss  in  production  due  to  the  necessity  of 
shutting  down  the  entire  department  when  any  change 
is  required  in  the  machinery.  Attempts  have  been 
made  to  minimize  such  delays  by  using  clutches  for 
the  control  of  ths  individual  machines,  but  these  have 
not  proved  sufficiently  successful  to  come  into  gen- 
eral use.  In  many  cases,  therefore,  motors  are  now  be- 
ing used  for  driving  the  main  grinding  machines. 
Sometimes  these  are  employed  simply  in  extensions 
or  for  driving  the  machines  more  distant  from  the 
power  house.  In  other  cases  the  entire  mill  is  oper- 
ated electrically.    Thus  there  has  been  a  gradual  en- 
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largement  in  the  field  of  electric  operation  until  now  it 
is  a  comparatively  easy  matter  to  demonstrate  the  ad- 
vantaj^e  of  such  a  drive  for  an  entirely  new  mill.  For 
an  existing  plant,  however,  it  is  more  difficult  to  de- 
termine whether  to  abandon  perfectly  serviceable 
steam  engines  and  mechanical  transmission  in  order 
to  obtain  the  advantage  of  electric  operation.  There 
is  also  the  still  broader  question,  applying  to  both 
existing  and  contemplated  installations,  as  to  whether 
the  cement  company  should  produce  its  own  power  or 
purchase  this  from  a  public  supply  company.  It  is 
the  object  of  this  paper  to  discuss  briefly  some  of  the 
elements  which  enter  into  the  solution  of  these  prob- 
lems. 

Considering  first  the  case  of  an  existing  steam- 
driven  plant,  for  which  it  is  proposed  to  substitute 
new  steam  units,  generators,  electric  transmission  and 
motors.  It  might  appear  at  first  sight  as  though  such 
a  change  could  not  be  justified  as  steam  is  still  to  be 
used  to  generate  power,  which  is  now  applied  in  a 
more  direct  manner.  The  saving  under  the  new  ar- 
rangement, of  course,  is  largely  due  to  the  improve- 
ment in  steam  economy  in  the  high  s])ecd  turbine  sets 
used  with  electric  drive  over  that  of  the  engines  they 
replace.  The  problem  reduces  itself  to  the  question 
of  whether  the  contemplated  change  will  reduce  the 
cost  of  production  sufficiently  to  cover  the  overhead 
charges  on  the  new  apparatus  and  show  a  fair  margin 
of  profit  on  the  capital  invested. 

Cost  of  Installation 

In  order  to  figure  the  cost  of  the  new  installation 
it  is  first  necessary  to  decide  upon  the  method  of 
drive,  especially  whether  to  employ  one  motor  for 
each  grinding  machine  or  for  a  group  of  machines.  The 
arrangement  and  type  of  apparatus  will  largely  deter- 
mine this  matter.  If  a  vertical  driving  shaft  is  used 
on  the  grinding  machine  an  individual  motor  may  be 
advantageously  employed,  for  this  avoids  a  twisted 
belt  with  a  consequent  saving  in  maintenance  both 
for  the  belt  and  the  bearings.  Individual  drive  gives 
the  maximum  flexibility  in  operation  but  increases 
both  the  first  cost  and  the  maintenance  of  the  electrical 
apparatus,  so  that  some  grouping  of  the  machinery  is 
generally  advisable.  The  question  of  whether  to  use 
direct  or  alternating  current  reduces  itself  almost  en- 
tirely to  a  matter  of  first  cost,  which  is  in  favor  of 
the  alternating  current  system.  Either  type  of  motor 
will  satisfactorily  do  the  work,  and  there  should  be 
little  dift'crence  in  the  cost  of  niaiutenauce.  The  pro- 
per cajiacity  to  use  for  motors  can  usually  be  deter- 
mined from  the  company's  records  or  from  the  machine 
makers.  The  generator  capacity  can  be  best  deter- 
mined from  a  test  on  the  existing  plant.  With  these 
data  at  hand,  the  cost  of  the  new  installation  may  be 
readily  estimated. 

Taking  \\p  next  the  coni])arison  of  operating  costs, 
it  will  be  found  that  cement  companies  usually  keep 
accurate  records  of  all  items  entering  into  their  power 
costs.  These  give  no  indication,  however,  of  the 
amount  of  power  develo|)ed,  and  this  nuist  be  known 
in  order  to  estimate  the  cost  of  power  under  tlie  new 
conditions.  As  the  load  is  not  subject  to  wide  fluctu- 
ations, it  is  possible  to  make  a  close  determination  of 
the  average  power  consumption  from  a  carefully  ar- 
ranged twenty-four-hour  test,  during  which  the  total 
(|uantity  of  steam  changeable  to  power  development 
should  be  measured  and  indicator  cards  taken  at  fre- 
quent intervals  on  all  the  principal  engines.  If  there 
are  any  small  engines  a  few  cards  should  be  taken  up- 


on these  or  their  load  estimated  from  the  character 
of  their  work.  At  the  same  time  the  output  of  ce- 
ment should  be  carefully  noted.  It  is  important  that 
during  the  test  the  mill  should  operate  under  normal 
conditions,  both  as  regards  the  machinery  in  service 
and  the  character  of  the  material  being  ground.  Then 
the  measurements  upon  the  steam  and  cement  output 
give  the  quantity  of  steam  required  per  barrel  under 
existing  conditions,  and  the  power  records  and  out- 
put give  the  corresponding  power  consumption  per 
barrel.  The  power  required  under  the  new  conditions 
will  be  the  same  as  before,  except  as  modified  by  the 
difference  in  efficiency  of  transmission,  which  is  usu- 
ally slight,  and  may  be  neglected  except  in  extreme 
cases,  or  when  great  accuracy  is  desired.  Knowing  the 
power  per  barrel,  the  quantity  of  steam  per  barrel  un- 
der the  new  conditions  may  be  obtained  from  the  tur- 
bine makers'  steam  guarantees.  Having  then  the 
quantity  of  steam  under  the  new  conditions,  and  the 
quantity  of  steam  and  itemized  cost  of  power  under 
the  old  conditions,  it  is  a  simple  engineering  prob- 
lem to  determine  the  cost  of  power  under  the  proposed 
arrangement,  and  .show  the  saving  which  may  result 
from  the  change.  When  making  this  comparison  con- 
sideration must  be  given  to  the  fact  that  the  increased 
flexibility  of  motor  drive  will  reduce  delays  in  the  mill 
and  thereby  increase  production.  It  also  may  allow 
some  re-arrangement  of  the  mill  machinery,  with  a 
consequent  reduction  in  operating  cost.  While  the 
above  method  of  investigation  may  appear  somewhat 
complicated,  it  is  believed  that  all  these  matters  must 
be  duly  considered  in  order  to  reach  any  proper  con- 
clusions. 

Turning  next  to  the  question  of  whether  such  a 
cement  company  should  equip  with  motors  and  pur- 
chase power  from  an  electric  supply  company,  the 
same  general  procedure  may  be  followed,  though  the 
investigation  is  simplified  now,  as  no  steam  measure- 
ments need  be  made,  and  the  cost  of  power  may  be 
derived  directly  from  the  supply  company's  rates 
when  the  amount  of  power  per  barrel  has  been  deter- 
mined from  test.  In  this  case  the  losses  in  the  genera- 
tion of  power,  which  may  amount  to  10  per  cent,  of 
the  total  load,  will  be  saved  to  the  cement  company. 
On  the  other  hand,  transformer  losses  amounting  to 
about  3  per  cent,  must  be  added,  unless  power  is  de- 
livered at  a  voltage  suitable  for  mill  operation.  Also, 
under  -the  new  conditions,  the  mill  output  should  be 
increased,  owing  to  more  uniform  drive,  for  with  the 
close  regTulation  of  a  large  supply  system,  the  speed 
of  the  mill  machinery  may  be  maintained  near  a  de- 
sired maximum,  while  in  most  cement  mills  which  gen- 
erate power,  the  speed  drops  frequently  on  account 
of  low  steam  pressure,  low  vacuum  or  overload  on  the 
engines.  Many  companies  which  have  changed  over 
to  purchased  power,  testify  to  a  marked  increase  in 
output  due  to  this  cause.  They  also  find  that  when 
their  superintendents  are  relieved  from  maintaining 
their  power  equipment  they  are  able  to  concentrate 
their  attention  upon  iiroduction  with  beneficial  results. 

Granting  then  that  the  cement  company  may  de- 
rive certain  advantages  by  purchasing  power,  the 
question  naturally  arises,  whether  the  supply  company 
will  obtain  any  corresponding  benefit  from  the  trans- 
action. This  will  depend  ujKDn  the  character  of  the 
l<iad,  the  cost  of  production  and  the  amount  of  energj- 
to  be  supplied.  The  ideal  load  for  any  supply  com- 
j>any  is  one  which  is  constant  throughout  the  year,  or, 
in  other  words,  which  has  a  load  factor  of  100  per  cent.I 
but  most  companies  consider  themselves  fortunate  if 
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they  can  reach  a  load  factor  of  40  per  cent.  The  ce- 
ment load,  on  the  other  hand,  approaches  this  ideal 
as  closely  as  in  any  industry,  for  it  varies  little,  day 
or  night,  summer  or  winter,  often  maintaining  a  load 
factor  above  80  per  cent,  for  months  at  a  time. 

The  cost  per  unit  at  which  power 'may  be  develop- 
ed in  any  locality  varies  considerably  with  the  total 
output  of  the  plant  producing  it,  for  the  capital  cost 
per  k\v.  for  Iniildings,  turbines,  generators  and  prac- 
tically all  parts  of  the  system  decreases  as  the  size 
increases.  Also,  the  operating  cost  diminishes  on  ac- 
count of  improved  steam  economy  and  general  effici- 
ency of  the  apparatus,  lower  cost  for  attendance,  super- 
vision and  maintenance,  and  the  opportunity  of  locat- 
ing the  plant  more  favorably  with  respect  to  cheap 
coal  and  water  supply.  There  may  also  be  the  oppor- 
tunity of  obtaining  power  from  a  hydro-electric  sys- 
tem which  may  result  in  a  still  further  reduction  in 
cost.  The  question  then  of  whether  the  supply  com- 
])any  can  produce  power  more  cheaply  than  the  ce- 
ment company  is  largely  a  matter  of  the  relative  size 
of  the  two  installations.  This  leads  to  the  considera- 
tion of  the  volume  of  the  cement  load.  While  this, 
of  course,  varies  in  dififerent  localities,  some  indication 
of  its  magnitude  may  be  obtained  by  considering  the 
eastern  Pennsylvania  district,  which  supplies  this  mar- 
ket. Here,  in  a  narrow  strip  of  territory  less  than 
20  miles  long,  the  total  output  exceeds  60,000  barrels 
of  cement  per  day,  and  while  the  load  on  the  indi- 
vidual mills  varies  from  about  1,000  kw.  to  5,000  kw. 
if  the  power  were  supplied  from  one  central  station 
the  load  would  reach  approximately  50,000  kw.,  with 
a  daily  output  exceeding  1,000,000  kilowatt-hours. 

It  is  not  surprising,  therefore,  that  the  cement  com- 
l)anies  throughout  the  country  are  changing  over  to 
the  electric  drive  at  a  rate  that  should  soon  cause  the 
steam-driven  plant  to  be  looked  upon  almost  as  a 
curiosity. 


Stopping  Water  Fissures  by  Grouting 


D 


Il^ECT  injection  of  cement  grout  into  water- 
bearing fissures  as  a  means  of  checking  or 
stopping  the  flow  of  water  into  shafts  and 
tunnels  has  been  experimented  with  for  a  de- 
cade or  longer,  and  seems  to  have  been  first  attempted 
in  Europe.  It  s  only  lately,  however,  that  the  process 
has  been  entirely  successful.  This  success  has  been 
accomplished  on  the  Catskill  Aqueduct,  now  under  con- 
struction by  the  city  of  New  York.  This  aqueduct  in- 
cludes a  number  of  deep  pressure  tunnels,  reached  by 
shafts  for  both  waterway  and  construction  purposes. 
In  some  portions  of  these  shafts  and  tunnels,  consider- 
able underground  water  was  met.  The  contract  for  the 
first  of  these  tunnels  was  on  a  section  known  as  the 
Rondout  siphon.  It  leads  under  the  Rondout  Valley  at 
a  depth  of  from  400  to  800  ft.,  and  is  about  five  miles 
long.  The  engineers  expected  that  considerable  water 
would  be  encountered;  but  fortunately  this  was  not 
the  case,  except  at  tme  shaft,  known  as  No.  4,  which 
l)enetrated  the  rock  at  a  junction  between  limestone 
and  conglomerate. 

Water-bearing  fissures  were  encountered  almost 
immediately.  At  a  depth  of  about  200  ft.,  a  flow  of 
1,500  ga'lons  per  minute  was  struck.  The  shaft  then 
contained  as  many  pumps  as  could  be  .ised,  and  it 
seemed  impossible  to  sink  it  further.  After  vain  ef- 
forts had  been  made  to  proceed,  John  P.  Hogan,  a 
division  engineer  of  the  Board  of  Water  Supply,  sug- 
gested that  a  cementation  of  the  fissures  be  tried.    The 


process  is  described  by  Francis  Donaldson  in  a  paper 
read  before  the  American  Institute  of  Mining  Engi- 
neers. 

Since  the  shaft  was  partly  full  of  water,  it  was 
necessary  to  drill  holes  with  a  diamond  drill.  Plat- 
forms were  placed  on  the  timbers  at  the  water  level; 
the  diamond  drill  was  installed;  and  six  90-ft.  holes 
were  drilled  in  the  bottom  of  the  shaft.  Several  car- 
loads of  cement  were  pumped  through  these  holes  into 
the  fissures,  the  drill  casings  being  used  for  grout  |)ipes. 
This  largely  cut  off  the  flow  of  water  from  the  bottom, 
and  sinking  could  then  proceed.  After  that,  water- 
bearing seams  were  grouted  as  soon  as  encountered, 
and  the  contractor  was  able  to  finish  the  shafts  and 
tunnel  within  the  contract  time.  Shaft  No.  4  was  a 
rectangular,  timbered  construction  shaft  with  no  con- 
crete lining;  consequently  it  was  impossible  to  cut  off 
any  of  the  water  coming  in  from  above  the  point  where 
grouting  was  first  attempted.  On  this  account  large 
volumes  of  water  had  to  be  pumped  until  the  tunnel 
was  finally  sealed. 

At  the  next  wet  shaft  the  writer  had  to  do  with, 
advantage  was  taken  of  the  experience  gained  at  shaft 
No.  4.  At  this  second  shaft.  No.  4  of  "the  New  York 
City  siphon,  good  progress  was  made  until  a  depth  of 
about  100  ft.  was  reached.  The  first  hole  drilled  in  the 
bottom  below  this  depth  struck  a  stream  of  water ;  the 
flow  amounted  to  about  150  gallons  per  minute.  This 
was  plugged.  It  was  found  that  each  of  the  twelve 
holes  in  the  sump  cut  encountered  the  same  stream  of 
water. 

As  soon  as  each  hole  cut  the  water-bearing  seam, 
it  was  plugged  with  a  tapered  wooden  plug.  After  all 
the  holes  in  the  sump  had  been  drilled  and  plugged  in 
this  way,  the  groimd  connections  were  made  one  at  a 
time,  so  as  to  restrict  the  flow  of  water  into  the  shaft. 
Each  connection  was  made  with  a  piece  of  2-in.  or  2.5- 
in.  iron  pipe  about  3  ft.  long,  threaded  at  one  end  and 
given  a  long  taper  at  the  other.  The  tapered  portion 
was  made  rough  on  the  outside  by  nicking  it  with  a 
chisel.  A  heavy  iron  stopcock  was  screwed  to  the  pipe, 
the  tapered  end  wrapped  in  several  thicknesses  of  bur- 
lap, the  wooden  plug  removed  from  the  drill  hole,  and 
the  tapered  pipe  driven  in,  the  stopcock  being  left  open. 
This  was  the  most  exciting  and  the  wettest  part  of  the 
job.  After  the  pipe  had  been  driven  in  hard,  the  stop- 
cock was  closed.  In  this  case  connections  were  placed 
in  all  the  wet  holes  before  grouting. 

The  grouting  machine  or  tank  used  on  the  aqueduct 
was  operated  by  means  of  compressed  air.  It  is  built 
like  an  air-lock,  with  a  door  on  the  top,  through  which 
cement,  sand,  and  water  are  introduced,  and  has  a  2-in. 
discharge  opening  in  the  bottom,  and  air-connections 
top  and  bottom.  The  discharge  opening  is  connected 
to  the  grout  hole  by  a  heavy  rubber  hose.  Another  2- 
in.  stopcock  is  placed  at  the  outlet  of  the  tank,  and  a 
2-in.  by  1-in.  tee  is  placed  between  the  hose  and  the 
cock  attached  to  the  pipe  in  the  drill  hole.  Into  the 
side  opening  of  this  tee,  a  I-in.  stopcock  is  screwed. 

The  machine  is  installed  at  the  bottom  of  the  shaft, 
and  is  connected  to  one  of  the  holes  and  also  to  the 
high-pressure  air  supply.  The  2-in.  stopcock  on  the 
machine  is  closed,  and  the  other  is  opened.  The  door 
in  the  top  is  opened,  a  sack  of  cement,  three  or  four 
buckets  of  water,  and  (if  the  cavity  to  be  filled  is  large) 
a  sack  of  fine  sand  are  ])oured  in  ;  the  air  connection 
at  the  bottom  is  opened,  and  the  air  allowed  to  bubble 
through  and  mix  the  grout.  Then  very  quickly  the 
door  IS  closed,  the  lower  air-connection  is  closed,  and 
the  discharge-connection  and  the  upper  air-connection 
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are  opened,  and  the  air  enters  and  drives  the  grout  into 
the  cavity.  A  man  stationed  at  the  1-in.  stopcock  keeps 
opening  it  a  crack ;  when  air  shows  instead  of  grout, 
he  closes  the  2-in.  stopcock,  and  the  machine  is  re- 
ciiarged.  If  the  cavity  is  (jpen,  tiie  charge  is  pushed  in 
in  three  or  four  seconds.  By  working  continuously, 
more  than  1,(XX3  batches  can  be  placed  in  24  h(jnrs. 

The  grouting  of  the  fissures  was  successful,  and 
sinking  was  resumed.  About  50  ft.  farther  down,  an- 
other water-bearing  fissure  was  drilled  into;  and  this, 
instead  of  being  oi)cn,  was  filled  with  sand  formed  by 
the  crushing  of  metamorphic  gneiss  due  to  folding ;  this 
sand  was  carried  up  out  of  the  drilled  holes  in  large 
(|uantities  by  the  water.  Grout  will  not  ]5ermeate  sand, 
and  it  was  necessary  to  continue  drilling  holes  and 
pumping  in  grout,  increasing  the  pressure  at  the  end 
from  100  to  400  and  500  lbs.  to  the  square  inch.  The 
sand  was  tamped  so  full  of  cement  that,  when  cut 
through,  it  was  compacted  like  sandstone  and  contain- 
ed bails  of  grout  from  the  size  of  a  fist  to  as  large  as  a 
man's  head. 

The  most  difficult  grouting  on  the  aqueduct  was 
done  on  the  Hudson  siphon,  which  is  a  deep  siphon 
tunnel  under  the  Hudson  River,  at  a  depth  of  1,100  ft. 
below  tidewater.  The  shafts  were  sunk  by  the  city 
forces,  after  which  the  contracts  for  the  driving  and 
lining  of  the  tunnel  and  lining  of  the  shafts  was  let. 
About  150  ft.  from  the  foot  of  the  east  shaft,  the  head- 
ing cut  a  water-bearing  fissure  which  flowed  about 
300  gallons  per  minute.  The  full  flow  did  not  develop 
until  the  cut  was  blasted.  The  problem  then  was  to 
grout  this  flow  against  a  hydrostatic  pressure  of  500 
lbs.  per  scjuare  inch,  with  no  solid  rock  to  which  to 
make  grout  pipe  connections.  This  problem  was  final- 
ly .solved  by  the  construction  of  a  concrete  bulkhead  S 
ft.  thick  across  the  full  section  of  the  head.  The  con- 
crete was  mixed  in  proportions  of  1 :2 :4,  and  was 
heavily  reinforced  with  rails  set  into  holes  drilled  later- 
ally into  the  sides,  roof,  and  floor  of  the  tunnel.  Grout 
pipes  leading  into  the  fissure  were  set  through  the 
bulkhead.  After  the  concrete  had  set  for  a  week,  grout 
was  forced  into  the  fissure,  first  by  the  pneiunatic  pro- 
cess with  a  high-pressure  air-compressor,  and  finally 
by  means  of  a  high-pressure  plunger  pump  which 
forced  water  instead  of  air  into  the  grout  tank.  Pres- 
sures were  reached  in  this  way  up  to  1,000  lbs,  per 
square  inch. 

In  driving  or  sinking  through  rock  containing  a 
large  number  of  seams  carrying  small  quantities  of 
water,  it  is  not  practicable  to  stop  and  grout  each 
seam  as  described  above.  In  this  case  it  is  advisable 
to  increase  the  section  of  tunnel  or  shaft  sufficiently 
to  allow  for  a  heavy  concrete  lining.  Drains  should  be 
provided  opposite  all  the  water-bearing  fissures,  to 
carry  off  the  water  while  the  lining  is  being  placed. 
After  the  concrete  has  secured  sufficient  strength,  tlie 
drains  may  be  grouted.  By  a  combination  of  these  two 
methods,  it  should  be  possible  to  penetrate  any  firm 
rock,  no  matter  how  much  water  it  contains. 


The  l>est  system  of  estimating  is  liable  t>>  gel  uut 
of  joint  unless  given  individual  attention.  Sonic  c<mi 
tractors  adopt  a  rigid  system  and  stick  to  it.  They 
are  so  sure  of  it  that  they  will  turn  the  formula  over 
to  a  clerk  or  tyi)ewriter.  and  leave  the  job  to  him  or 
her.  The  results  once  in  four  or  five  times  are  bound 
to  be  disastrous.  Every  system  tnust  be  more  or  less 
flexible,  and  above  all  it  needs  the  individual  oversight 
of  the  man  most  vitally  concerned. 


IF 

(By  Robert  Isham  Randolph,  in  Kngineering  and 

Contracting.  With  apologies  to 

Rudyard  Kipling.) 

If  you  can  swing  an  axe,  or  wield  a  brush-book. 

Or  drive  a  stake,  or  drag  a  chain  all  day. 
If  you  can  scribble  "tiggers"  in  a  note  book, 

Or  shoot  a  range  pole  half  a  mile  away. 

I  f  you  can  sight  a  transit  or  a  level. 

Or  move  a  target  up  and  down  a  roil. 
If  you  fear  neither  man,  nor  devel, 
And  know  yourself  and  trust  the  Iivmh;  o.mI. 

It  you  can  wade  a  swamp,  or  swim  a  river, 
Nor  fear  the  deeps,  nor  yet  the  dizzy  heights. 

I I  you  can  stand  the  cold  without  a  shiver, 
.■\nd  take  the  Higgin's  ink  to  bed  o'  nghts. 

If  you  can  turn  a  thumb  screw  with  your  lingers. 
When  every  digit's  like  a  frozen  thumb. 

If  you  can. work  as  long  as  daylight  lingers. 
And  not  complain,  nor  think  you're  going  some. 

If  you  can  sight  through  tropic  heat's  refraction. 

Or  toil  all  day  beneath  a  blistering  sun. 
If  you  can  find  a  sort  of  satisfactior 

In  knowing  that  you've  got  a  job  well  done. 
If  you  can  be  an  esquimo  and  nigger. 

And  try  to  be  a  gentleman,  to  boot. 
If  you  can  use  a  "gucssin'  stick"  to  figger 

And  know  a  coefficient  from  a  root. 

If  your  calculus  and  descriptive  are  forgotten. 

-And  your  algebra  just  serves  you  fairly  well. 
If  your  drafting  and  your  lettering  are  rotten. 

.•\nd  your  Trautwine's  always  handy  by  to  tell. 
If  you  can  close  a  traverse  without  fudgnn'. 

Or  check  a  line  of  levels  by  a  foot. 
If  you  can  set  a  slope  stake,  just  by  judgin'. 

.And  never  kicked  a  tripod  with  your  foot 

If  you  can  run  a  line  where  you  arc  told. 

And  make  it  stay  somewhere  upon  the  map. 
If  you  can  read  your  notes  when  they  get  cold, 

.\nd  know  that  contours  mustn't  ever  lap. 
If  you  can  line  a  truss  or  tap  a  rivet. 

Or  make  a  surly  foreman  come  across. 
If  you  can  take  an  order,  well  as  give  it, 

\nil  not  have  secret  pity  for  the  boss. 

If  you  can  climb  a  stool  and  not  feel  lowly. 

Nor  have  your  head  turned  by  a  swivel  chair. 
If  you  can  reach  your  judgments  slowly 

And  make  your  rulings  always  just  and  iair. 
If  you  can  give  yourself  and  all  that's  in  you 

And  make  the  others  give  their  own  best,  too. 
If  you  can  handle  men  of  brawp  and  sinew. 

And  like  the  men  and  make  'em  like  yon  too. 

1 1  you  can't  boast  a  college  education. 

( )r.  if  you've  got  a  sheep-skin,  can  forget 
1 1  you  get  a  living  wage  for  compensation. 

And  give  a  little  more  than  what  you  get. 
1 1  you  can  meet  with  triumph  and  disaster 
.\nd  treat  them  without  favor,  nor  with  fear. 
You'll  be  a  man — and  your  own  master. 

But — what  is  more — yoa'II  be  an  ENGINEER. 
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The  Imposing  New  Building  Erected  at  Toronto 

for  Knox  College 


THE  plan  adopted  for  the  new  Knox  College  di- 
vides the  organization  into  two  distinct  groups 
• — one  comprising  the  Academic  rooms,  Lib- 
rary and  Chapel,  and  the  other  the  Dormit- 
ories, Living  Rooms  and  Dining  Hall.  The  Academic 
portion  of  the  building  is  285  feet  long  from  north  to 
south,  nearly  filling  the  west  side  of  the  University 
lawn,  which  at  present  is  bounded  on  the  north  by  the 
old  University  College,  on  the  east  by  the  University 
library  and  on  the  south  by  the  open  approach  and  the 
Convocation  Hall.  The  residential  portion  of  the  build- 
ing extends  along  St.  George  Street  a  distance  of  224 
feet.  The  space  between  these  two  buildings  forms 
a  quadrangle  about  100  feet  wide  by  about  200  feet 
long,  bounded  on  the  south  by  the  extension  of  the 
Dormitories,  and  to  be  bounded  on  the  north  by  future 
extensions,  for  which  space  is  left  on  the  lot,  which  is 
altogether  333  feet  long  by  234  feet  wide. 

There  is  a  Cloister  traversing  the  quadrangle,  so 
as  to  obtain  protected  communication  from  the  Aca- 
demic portion  of  the  residence  portion  of  the  building. 
This  cloister  is  only  one  storey  in  height,  so  as  not  to 
interfere  with  the  wide,  open  and  attractive  impression 
of  the  quadrangle,  which  can  be  appreciated  through 
the  traceried  windows  on  both  sides  of  the  cloister. 
The  building  facing  the  University  lawn  is  practically 
divided  into  two.  On  the  south  is  the  Chapel  and  on 
the  north  is  the  I^ibrary,  with  the  lecture  rooms  below. 
The  central  part,  being  the  entrance  hall,  is  only  one 
storey  high,  thus  enabling  one  to  see  over  this  part 
and  obtain  a  glimpse  of  the  buildings  on  the  far  side 
of  the  quadrangle.  This  produces  that  effect  of  a 
group  of  connected  buildings  surrounding  a  quad- 
rangle, each  serving  a  different  function  in  the  com- 
munity life  of  the  college — an  arrangement  which  has 


been  proved  of  such  great  beauty  and  charm  in  the 
English  colleges  at  Cambridge  and  Oxford. 

The  collegiate  style  of  Gothic  architecture  has  been 
chosen  because  it  lends  itself  to  more  modern  academic 
lighting  requirements.  This  style  has  been  given  a 
heavy  massive  character  to  harmonize  more  with  the 
Universit)'  College  Building  and  also  to  give  a  sug- 
gestiveness  of  the  traditional  massive  Scottish  archi- 
tecture. 

The  two  monumental  elements  of  the  plan — -the 
chapel  and  the  library — have  been  kept  on  the  same 
axis,  so  that  from  the  large  vaulted  entrance  hall  one 
has  a  view  on  the  left  up  a  short,  but  broad,  flight  of 
stairs,  through  the  glazed  tracery  of  the  entrance  into 
the  chapel  beyond,  and  on  the  right  one  has  the  same 
monumental  approach  with  a  suggestive  view  of  the 
library  beyond.  A  view  of  the  cloister  leading  to  the 
residential  sections  is  also  obtained  from  the  entrance 
hall. 

To  add  to  the  home-like  and  self-contained  char- 
acter of  the  college,  it  has  been  deemed  advisable  to 
enter  the  residences  from  the  large  open  quadrangle 
rather  than  from  the  street.  There  are  three  separate 
houses  containing  the  bedrooms,  together  with  ample 
accommodation  in  the  way  of  sitting  rooms,  bath 
rooms,  etc. 

The  entrance  to  the  Dining  Hall  is  up  a  broad 
flight  of  stairs  in  a  vaulted  entrance  hall.  The  Read- 
ing Room  and  an  extra  room  for  special  re-unions  are 
above  this,  and  in  the  upper  part  of  the  tower,  entirely 
cut  off  from  the  rest  of  the  building,  is  the  Hospital. 

The  general  building  material*  throughout  the  ex- 
terior is  Credit  Valley  stone,  trimmed  with  Indiana 
limestone,  the  roof  being  covered  with  unfading  green 


Knox  College,  Toronto.-Vlew  from  tower  of  min  University  Building,  showing  Academic  portion  in  foreground. 
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Knox  College,  Toronto.— St.  t',L-<iru^-  Stn.\t  l-;iev,Ttion,  showing  Duiinu  Room  anJ  i. 


slate.  Metal  casements  with  leaded  glass  have  been 
used  throughout.  The  construction  of  the  building  is 
of  steel  frame,  reinforced  concrete  slab  and  tile  par- 
titions. The  building  is  thus  fireproof,  with  the  ex- 
ception of  the  open  timber  roof  construction  over  the 
Chapel,  Dining  Hall  and  Library.  Terrazzo  floors  are 
used  in  the  entrances  and  corridors,  quarry  tile  in  the 
Dining  Hall  and  Chapel,  and  Tennessee  marble  for 
the  treads  and  risers  of  stairs  in  the  main  entrance. 
The  interior  walls  of  the  Chapel  and  entrance  halls 
are  built  up  with  Art  stone  cast  on  the  premises.  This 
has  also  been  used  for  trimming  the  large  windows  in 


the  Library  and  Dining  Hall.  Mechanical  ventilation 
is  used  in  connection  with  the  heating  plant,  which  is 
connected  with  the  central  University  heating  plant. 
The  contractors  employed  on  the  work  were  as 
follows:  masonry — H.  N.  Dancy  &  Son,  Limited;  cut 
stone — Geo.  Oakley  &  Son  ;  structural  steel — Canada 
Foundry  Company ;  carpentry — Thos.  Painter  &  Son ; 
roofing — G.  Duthie  &  Son ;  lathing,  plastering  and  ce- 
ment block  work — Hoidge  &  Sons;  painting — J.  Mc- 
Causland  &  Son,  Limited ;  glass — N.  T.  Lyon  Glass 
Company,  Limited ;  plumbing,  heating  and  ventilation 
— John  Ritchie  Plumbing  &  Heating  Company,  Lim- 
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ited;  electrical— Keiths,  Limited;  vacuum  cleaning 
apparatus — Zimmer  Vacuum  Machine  Company;  steel 
sash  and  metal  casement  frames — Henry  Hope  &  Son, 
Limited ;  book  stacks — Snead  &  Company  Iron  Works  ; 
bookcase  shelving,  magazine  racks,  etc. — Lindsay  Lib- 
rary «&  Office  Fittings,  Limited  ;  elevators— Otis-Fen- 
som  Elevator  Company ;  pink  Tennessee  marble  base, 
treads,  risers,  strings — Marbles  &  Tiles,  Limited;  steel 


work  for  stairs — Toronto  Structural  Steel  Company, 
Limited  ;  Balustrades — McGregor  &  Mclntyre  ;  terraz- 
zo,  cement  and  quarry  tile — Italian  Mosaic  &  Marble 
Company ;  concrete  walks — A.  Gardner  &  Company  ; 
five  pairs  Crittall  solid  steel  doors — Crittall  Casement 
Company  :  harware — Canada  Hardware,  Limited  ; 
guards  for  windows — Geo.  B.  Meadoks ;  electric  fix- 
tures— McDonald  &  Willson. 


End  Supports  of  Lachine  Bridge  Spans 

Pedestals  are  Supported  at  Expansion    Ends   on   Nests   of 
Segmental  Rollers  with  Special  Interlocking  and  Protection 


Till'-  four  1300-ton  single-track  40<S-ft.  spans  of 
the  Canadian  Pacific  Railway  Bridge  across 
the  St.  Lawrence  River,  at  Lachine,  Queljcc 
(the  reconstruction  of  which^  has  been  fea- 
tured in  ])revious  issues  of  the  Contract  Record),  have 
rivetted  trusses  with  the  reinforced  ends  of  the  lower 
chords  seated  on  cast-steel  shoes  pin-connected  to 
pedestals  which,  at  the  expansion  end,  are  supported 
on  nests  of  segmental  rollers  with  special  interlock- 
ing and  protection. 

Both  shoe  and  pedestal  have  full-length  half-hole 
bearings  on  10-in.  steel  pins  25  in.  long,  grooved  in 
the  centre  to  interlock  with  ribs  in  the  bearings.  The 
pedestal  takes  bearing  between  planed  guide  ribs  on 
a  rivetted  bedplate  reinforced  on  the  under  side  to 
engage  the  rollers.  The  rollers  are  inclosed  in  a  tight 
channel-iron  frame  that  thoroughly  protects  them 
from  dust  or  disturbance,  and  they  rest  on  a  heavy 
reinforced  bedplate  which,  like  the  upper  bearing 
plate,  has  a  longitudinal  centre  guide  rib  engaging  a 
notch  in  the  rollers,  and  is  accurately  machined  on  all 
of  the  bearing  surfaces.    The  upper  and  lower  plates 


of  the  frame  are  bolted  together  and  connected  to  the 
structural  steel  supports  by  vertical  bolts  passing 
through  slotted  holes  in  the  u])per  plate  to  permit 
n;ovement  relative  to  the  other  members. 

The  rollers  are  of  the  usual  segmental  type  except 
that  the  two  end  rollers  have  projecting  from  both 
ends  trunnions  which  engage  vertical  bars  having  top 
and  bottom  cycloidal  teeth  registering  with  slots  in 
the  bedplates,  thus  controlling  the  movement  of  the 
segmental  rollers  and  affording  a  simple  method  of 
maintaining  them  always  in  their  correct  relative  posi- 
tions. At  the  fixed  end  of  the  bridge  the  roller  bear- 
ings are  omitted  and  the  lower  pedestal  is  seated  on 
a  grillage  of  I-beams  connected  by  top  and  bottom 
countersunk  rivetted  bedplates  and  by  a  diaphragm  of 
horizontal,  longitudinal  angles  rivetted  to  their  webs 
and  rivetted  together  through  their  overlapping 
flanges. 

This  plan  of  support  was  designed  by  Mr.  P.  B. 
Motley,  Bridge  Engineer,  and  has  been  adopted  for 
many  important  structures.  For  the  Lachine  Bridge 
it  was  fabricated  by  the  Dominion  P>ridge  Company. 
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Short  Guts  for  the  Road  Contractor 

By  C.  D.  Franks 

IT  frequently  becomes  necessary  to  take  a  section 
of  pijje  irum  tlie  pijie  line  to  remove  an  obstruc- 
tion or  for  S(jme  other  i)urpose.  For  this  reason 
•  unions  which  will  allow  one  pipe  to  turn  without 
turninj^;  the  one  next  to  it  should  be  i)laced  at  dis- 
tances not  to  exceed  500  ft.  apart.  Otherwise,  the 
entire  pii)e  line  must  be  turned  to  remove  one  section, 
necessitatintj  the  use  of  unreasonable  force.  Tees  and 
taps  should  be  placed  in  the  line  not  farther  apart  than 
twice  the  Icnj^th  of  hose  which  will  be  used  to  ccjunect 
the  water  pipe  with  tlie  mixer.  This  hose  should  be 
at  least  1-in.  in  size  to  reduce  friction  and  preferably 
,  should  be  short  for  the  same  rea.son,  so  that  it  will  be 
well  to  space  the  tees  and  taps  not  farther  than  200  ft. 
apart. 

Some  sort  of  relief  valve  nuist  be  used  in  the  pipe 
line  so  as  to  prevent  the  breaking  of  the  pipe  or  the 
blowintj  out  of  the  cylinder  head  in  the  pump  when  it 
is  runninj^  and  no  water  is  being  used.  Spring  relief 
valves  have  been  used  with  success,  but  a  simple  ar- 
rangement may  be  used  to  take  their  ])lacc.  At  one 
of  the  tees  previously  placed  in  the  pipe  line  near  the 
mixer,  insert  one  or  more  lengths  of  pipe  vertically 
ui)ward.  The  top  end  of  this  pipe  is  to  be  left  open. 
This  standpipe  should  be  moved  frequently  so  as  al- 
ways to  be  close  to  the  mixer. 

Expansion  joints  of  some  kind  must  be  placed  in 
the  pipe,  preferably  at  distances  not  to  exceed  2,000  ft. 
The  copper  expansion  joint  is  a  standard  fitting  and  is 
often  used  for  this  purpose,  or  a  satisfactory  expansion 
joint  may  be  formed  by  three  sets  of  fittings  consisting 
of  two  elbows  and  a  nijjple,  so  placed  as  to  make  a 
"V"  in  the  pipe  line.  Another  satisfactory  method  is 
to  offset  the  end  of  one  pipe  from  the  other  slightly — 
say  a  distance  of  3  ins.  These  two  ends  should  then 
be  connected  with  a  rubber  hose.  Connections  of  this 
ho.se  with  the  pipe  must  be  tightly  made  in  order  to 
])rcvcnt  leaks  and  the  hose  should  be  of  a  size  at  least 
equal  to  that  of  the  pipe  to  reduce  friction,  which 
naturally  will  be  greater  where  the  water  is  forced 
ihrougii  anv  bend.  SufTFicicut  liose  should  be  used  to 
])r().\idc  for  a  movement  in  the  i)iiic  of  6  ins. 

Boiler  Plate  Runways 

It  is  customary,  to  prevent  cutting  up  the  sub- 
grade,  to  lay  planks  up  it  for  wheelbarrow  runways. 
These  planks  are  heavy,  they  become  watersoaked,  and 
their  thickness  makes  wheeling  on  to  them  a  difficult 
matter.  One  contractor  was  able  to  procure  a  large 
amount  of  scrap  boiler  plate  which  was  J4  to  -^-in.  in 
thickness.  This  made  excellent  runways  for  the  wheel- 
barrow, reduced  the  labor  of  wheeling,  and  the  contrac- 
tor who  used  this  scheme  thought  that  it  saved  him 
considerable  money. 

Of  all  the  tools  used  on  concrete  roads,  probablx 
n.ine  should  be  of  more  interest  than  the  split  float, 
because  of  the  fact  that  in  .some  cases  roads  and  pave- 
ments are  built  without  protection  at  expansion  joints. 
When  exixmsion  joints  are  built  without  protection 
plates,  it  is  alwavs  advisable  to  allow  the  expansion 
material,  usuallv  tarred  felt,  to  extend  a  short  distance 
above  the  finished  surface  of  the  pavement  so  that 
latei'  it  will  iron  out  over  the  joint  and  protect  the 
edges  of  the  concrete.  It  is  difficult  for  the  average 
workman  to  finish  the  concrete  on  both  sides  of  the 


tarred  felt  at  the  same  level  where  this  felt  extendis 

from  "4  to  2  ins.  above  the  finished  surface  of  the 
])avenieilt.  To  obviate  this  difficulty  the  split  float  was 
designed.  It  cf)nsists  of  two  small  wixjden  floats 
si)read  about  J4  in.  and  connected  by  a  handle. 

Expansion  Joints 

When  protection  plates  at  transverse  expansion 
joints  are  used  the  plates  do  not  always  arivc  on  the 
job  in  satisfactory  condition,  for  the  rough  handling 
they  receive  in  shipping  will  sometimes  bend  them  out 
of  shape.  To  bend  out  the  shear  anchors  of  steel  platen, 
use  a  36-in.  length  of  Ij^-in.  pipe.  It  is  a  good  idea 
to  give  the  prongs  a  half  turn  after  they  are  bent  up — 
a  monkey  wrench  is  a  convenient  tool  to  use  for  this 
])urpose.  For  wide  pavements  the  installing  device 
will  sag  a  certain  amount  so  that  in  making  up  a  joint, 
three  "horses"  may  be  necessary  and  when  the  work- 
men set  the  tee-installing  bar  on  them,  they  should 
stretch  a  chalk  line  over  the  ends  and  raise  or  lower 
the  centre  horse  until  the  crown  at  the  c.entre  of  the 
bar  is  correct.  The  workmen  can  then  proceed  to  fit 
the  steel  plates  to  the  tee-bar  and  know  that  when 
they  fit  they  are  correct  for  the  crown. 

IMates  as  they  come  from  the  factory  are  not  always 
uniformly  curved  and  must  be  "pened"  out  with  a 
hammer.  A  3-lb.  ball  pene  or  machine  hammer  is 
most  satisfactory  and  a  small  anvil  or  length  of  rail- 
way rail  is  convenient.  Very  often  when  the  plates 
are  placed  on  the  tee-bar  they  touch  it  in  several  spots 
only  throughout  its  length.  Hammering  down  the 
edge  of  the  plate  will  have  no  effect  whatever  on  the 
I$aker  type,  but  if  the  plate  is  laid  flat  on  an  anvil  and 
the  ball  end  of  the  hammer  is  used  to  strike  at  the 
points  where  the  plate  does  not  touch  the  bar.  the 
plate  will  be  expanded  at  those  places  and  so  will  con- 
form to  the  proper  curve  with  one  or  two  trials.  It  is 
important  to  have  this  done,  as  otherwise  the  steel  will 
catch  on  the  strike-board  in  places  and  leave  hollows  in 
others,  will  look  very  bad  and  will  not  provide  ade- 
quate protection. 

In  placing  a  joint  on  a  wide  street  with  a  tee-bar 
installation  where  will  be  some  sag  at  the  centre.  This 
may  be  prevented  by  the  use  of  a  pin  having  a  lug  up- 
on one  side.  The  pin  is  driven  and  the  lug  is  set  by 
measuring  from  a  line  stretched  from  one  side  of  the 
pavement  to  the  other  over  the  forms  or  curbs  so  that 
it  will  be  at  the  exact  elevation  desired  for  the  surface 
of  the  finished  pavement.  The  tee-bar,  when  set  in 
place,  rests  upon  the  lug.  It  may  be  necessary  to  use 
three  of  these  pins,  one  at  the  centre  of  the  street  and 
one  at  each  of  the  quarter  points.  Wooden  stakes  are 
often  forgotten  and  left  in  the  pavement.  The  iron 
stake  can  be  given  a  quarter  turn  to  release  the  should- 
er and  will  never  be  forgotten  because  ft  projects  above 
the  concrete. 


l',4per  presented  before  the  Indl«n»  Kngineerlng  Society. 


The  contractor  to-day  finds  his  business  raised  to 
a  higher  standard  than  ever  before,  and  old.  obsolete 
methods  do  not  prevail.  Other  contractors  are  study- 
ing efficiency,  and  they  are  getting  bettor  work  out  of 
their  men.  As  a  result  of  this  a  shrew<l  business  man 
can  make  a  low  bid  and  still  realize  a  fair  profit,  while 
another  man  might  lose  on  it  at  that  price.  The  loss 
of  time  through  fussing  at  the  beginning  and  prepar- 
ing the  scaffolds  and  preliminary  stages  of  a  contract 
must  be  eliminated  so  far  as  jHissible.  The  contractor 
must  consider  in  his  work  of  estimating,  then,  his  own 
efiioiency  and  that  of  his  plant  and  workmen. 
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The  First   Essentials   in    the   Preparation    of 

ReHable  Estimates 


ESTIMATING  on  contracts  frequently  makes  or 
breaks  a  -man,  writes  Edwin  L.  Seabrooke,  in 
The  National  Builder.  It  is  so  easy  to  under- 
estimate on  a  job  in  order  to  secure  it  against 
all  competitors,  that  many  builders  and  contractors  to- 
day much  prefer  the  cost  plus  commission  method  of 
building  as  a  certain  way  out  of  the  dilemma.  It  is 
certainly  more  just  to  both  builder  and  client,  for 
neither  can  then  lose,  and  no  exorbitant  profit  can  be 
made  by  the  contractor  if  his  bid  should  happen  to 
be  larger  than  the  conditions  demanded. 

But  the  old  method  of  competitive  bidding  still 
prevails  in  most  parts  of  the  country,  and  it  will  con- 
tinue perhaps  for  many  years  to  come.  The  architect 
has  a  much  easier  time  of  it  than  the  builder  in  mak- 
ing estimates.  He  arbitrarily  makes  his  estimate  on 
the  cubical  contents,  assuming  for  convenience  a  stand- 
ard cost  per  cubic  foot. 

This  method  is  too  careless  and  slip-shod  for  the 
contractor.  _The  architect  is  often  thousands  of  dol- 
lars out  of  the  way.  If  he  assumes  that  a  good  wood- 
en building  in  a  certain  locality  can  be  built  for  15 
cents  per  cubic  foot,  and  bases  his  estimate  on  this 
unit  measurement,  he  will  present  his  figures  to  his 
client  as  a  guide.  Now  the  client,  when  bids  begin  to 
come  in  from  the  contractors,  is  disappointed  to  find 
that  the  architect's  estimate  is  altogether  too  small. 

The  cubical  content  method  of  estimating  is  mere- 
ly a  snap-shot  guess,  and  nothing  else.  There  is  a 
great  variety  of  prices  found  among  architects  as  to 
the  cost  per  cubic  foot  of  a  house.  One  will  assume 
that  a  certain  structure  can  be  built  for  18  cents  per 
cubic  foot ;  another  says  it  can't  be  done  for  less  than 
20  cents,  and  a  third  may  estimate  on  21  cents.  The 
shre^vd  builder  accepts  the  figure  of  neither,  but  be- 
gins his  figuring  from  the  foundation  up  and  arrives 
at  his  estimate  by  a  process  all  his  own. 

One  of  the  weaknesses  of  the  method  of  figuring 
on  the  cubical  contents  as  a  guide  is  that  it  does  not 
adjust  itself  sufficiently  to  the  fluctuation  in  prices  for 
materials  and  labor.  There  are  houses  built  a  few 
years  ago  at  a  cost  of  18  cents  per  cubic  foot  that  could 
not  be  duplicated  to-day  for  less  than  20  cents.  It 
would  be  fatal  for  a  contractor  to  take  one  of  these 
houses  as  a  guide. 

The  first  essential  in  making  reliable  estimates  is 
to  keep  cost  sheets  of  materials  and  labor  on  file  and 
constantly  change  and  bring  them  up  to  date.  The 
most  successful  contractors  have  such  cost  sheets  in- 
dexed and  filed  away  for  ready  reference.  By  a  little 
comparison  with  the  market  prices  of  materials  at  any 
given  time  they  can  be  used  as  a  certain  guide.  If  the 
net  cost  of  brickwork  is  figured  at  $14  per  thousand 
with  bricks  at  $8  j)er  thousand  and  labor  at  $6  a  day 
for  good  masons,  the  contractor  would  be  all  wrong 
in  his  estimates  if  bricks  advanced  or  declined  a  dollar 
a  thousand  or  if  wages  fluctuated  up  or  down. 

He  must  know  first  of  all  the  cost  of  his  material 
and  labor  at  the  time  the  job  is  to  be  done.  It  is  even 
possible  that  a  sharp  variation  may  take  place  in  the 
market  between  the  time  of  bidding  and  actually  be- 
ginning work.     This   is   something   that   the   shrewd 


contractor  can  often  foresee  if  he  is  in  close  touch  with 
the  market.  Before  revising  the  cost  sheets  of  labor 
and  materials  to  fit  any  particular  job  it  is  wise  to 
look  even  a  few  months  ahead.  Frequently  on  a  ris- 
ing market  contractors  can  place  tentative  orders  for 
materials  on  the  strength  of  getting  a  contract  a  few 
months  ahead,  and  arrangements  can  be  made  to  can- 
cel the  orders  if  the  job  falls  through.  One  cannot  be 
too  particular  in  this  way  to  protect  his  interests. 

With  cost  of  labor  and  materials  well  in  hand,  the 
work  of  figuring  out  the  total  estimates  of  a  job  may 
then  go  forward.  No  two  contractors  follow  the  same 
line  of  figuring.  One  man  figures  upon  the  net  cost  of 
a  job  and  then  adds  a  percentage  for  profit.  Another 
makes  estimates  of  net  cost  and  adds  a  percentage  pro- 
fit to  each  item  as  he  goes  along.  For  instance,  if  he 
figures  on  brickwork  at  $12  per  thousand  net,  he  adds 
$4  for  profit  and  puts  it  in  at  $16  per  thousand. 

The  contractor  has  far  more  elements  of  chance  to 
contend  with  than  the  architect.  The  latter's  figures 
are  purely  arbitrary  and  theoretical.  The  contractors' 
must  be  of  a  practical  nature,  making  full  allowance 
for  strikes,  delays  by  weather,  and  interruptions 
through  delivery  and  differences  with  the  architect  and 
owner.  There  are  a  dozen  and  one  contingencies  that 
he  must  face,  and  if  due  allowances  are  not  made  for 
these  he  may  lose  on  the  job. 

Another  thing  that  a  builder  or  contractor  must 
take  into  consideration  in  making  estimates  is  the  char- 
acter of  his  plant  equipment.  The  cost  of  a  big  job 
can  be  reduced  materially  if  one  has  a  full  equipment 
of  labor-saving  tools  and  implements,  such  as  auto- 
matic hod  carriers,  derricks  for  handling  heavy  pieces, 
concrete  mixers,  wheelbarrows  that  can  be  lifted  easily 
by  carriers  from  the  ground  floor  to  the  top,  and  many 
other  little  things  that  count  for  efficiency.  One  whose 
work  has  always  been  confined  to  small  jobs  would 
not  have  such  equipment,  and  he  would  have  to  sub- 
tract from  the  saving  obtained  by  their  use  the  cost 
of  buying  them  new.  The  big  contractor,  on  the  other 
hand,  would  have  all  the  necessary  tools  and  appli- 
ances, and  he  would  have  an  advantage  over  the  small 
man. 

The  foreman  and  workmen  under  him  are  also  fac- 
tors in  the  situation  that  count  greatly.  A  trusted  fore- 
man who  can  be  depended  upon  to  get  a  certain 
amount  of  work  out  of  his  men  on  time  is  often  of 
more  value  to  a  contractor  than  anything  else.  A  new 
foreman  might  bungle  the  job  and  reduce  the  effici- 
ency ten  or  twenty  per  cent.  Poor  mechanics  may 
upset  a  man's  estimates  so  that  a  profit  can  be  turned 
into  a  loss. 

As  an  illustration  of  the  value  of  good  tools,  as  well 
as  good  mechanicians,  a  contractor  had  to  tear  up  the 
concrete  base  of  a  floor  in  which  mosaic  tiles  were  laid 
as  a  result  of  a  mechanic's  inaccurate  level.  Neither 
he  nor  the  mechanic  took  the  trouble  to  check  ol?  his 
level  to  see  if  it  was  plumb.  The  floor  was  laid  and 
the  tiles  set  before  the  contractor's  eyes  made  •  him 
question  it.  The  mechanic  proved  by  his  level  that  it 
was  correct.  Still  doubting  it  a  new  level  was  pur- 
chased and  laid  on  the  floor.     The  bubble  would  not 
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come  into  the  middle.  The  old  level  was  out  of  plumb, 
and  hence  the  floor  was.  'Hicrc  was  no  way  other  than 
to  tear  up  the  floor  and  do  it  over  again,  which  cost 
the  contractor  a  good  sum. 

In  bidding  against  competitors  a  contractor  who 
finds  his  bid  a  good  deal  lower  than  any  of  the  others 
is  startled  before  he  is  jubilant.  Of  course,  he  wants 
the  job  ;  that's  why  he  bid  for  it,  but  to  find  his  figures 
away  below  the  others  makes  him  feel  that  there  is 
something  wrong.  Mis  first  thought  is  that  he  has 
made  an  under-estimate  through  a  mistake,  and  he  is 
worried  until  the  figures  have  been  carefully  checked 
up.  Jt  is  a  simple  matter  to  make  mistakes  with  fig- 
ures, so  simple  that  the  most  successful  contractors 
never  trust  themselves  alone  in  making  an  estimate. 
They  have  somebody  else  to  check  them  off,  but  this 
is  often  done  perfunctorily.  Another  person  going  over 
his  figures  may  pass  over  the  same  mistake  without 
discovering  it. 

The  most  satisfactory  method  is  that  found  in  prac- 
tice in  one  of  tlu>"  biggest  contractor's  oflfice  in  the 
country.  Two  independent  estimators  are  set  to  work. 
They  first  revise  their  cost  sheets  of  material  and 
labor  and  then  proceed  without  consulting  each  other 
in  making  uj)  the  estimates.  If  they  both  agree  or 
come  within  a  few  hundred  dollars  of  each  other,  it  is 
pretty  good  evidence  that  they  have  not  made  errors. 


Chart  for   Computing  Capacities   of  Belt 
Conveyors  and  Required  Horsepowers 

WITII    these   charts   it   will   be   found   easy   to 
compute    the   capacities   of   belt   conveyors 
and    horsepowers    for   driving   them.     The 
first  chart  shows  capacities  in  tons  of  ma- 
terial per  hour  for  belts  of  various  widths. 

On  the  curves  for  the  different  kinds  of  material 


arc  given  the  speeds  at  which  it  is  recommended  that 
the  belts  be  run  f(jr  carrying  the  several  materials.  For 
carrying  crushed  stone  (or  crushed  fire-clay  or  shale) 
for  instance,  the  reconunended  speed  would  be  250  feet 
per  minute,  for  all  belt  widths. 

In  reading  these  charts,  read  "crushed  stone,  shale 
or  fire-clay"  where  the  chart  reads  "crushed  stone." 

To  find  the  size  of  belt  necessary  to  handle  any 
given  amount  of  material,  find  the  (piantity  in  tons 
j)er  hour  at  the  left  side  margin  of  the  chart,  and  fol- 
low it  horizontally  until  the  curve  for  the  given  ma- 
terial is  reached ;  thence  directly  downward  to  the 
bottom  of  the  chart  to  determine  width  of  belt.  Thus 
— to  convey  240  lbs.  of  crushed  stone,  fire-clay  or  shale 
per  hour  we  find  that  a  30-in.  belt  is  necessary. 

To  compute  the  horsepower  to  handle  this  same 
amount,  on  a  conveyor  250  ft.  long,  begin  at  the  left 
margin  of  the  right-hand  chart,  as  before,  at  240  tons 
caj)acity  per  hour,  and  follow  horizontally  until  the 
curve  for  250  ft.  length  is  reached,  then  follow  down- 
ward, and,  at  the  bottom  of  this  chart,  we  find  12  h.p. 
This  is  for  a  horizontal  conveyor. 

Now,  if  the  conveyor  is  inclined,  so  as  to  raise  the 
material,  we  must  increase  the  power  accordingly.  The 
curves  in  the  charts  arc  numbered  for  lift  distances  as 
well  as  for  conveyor  lengths.  To  obtain  the  horse- 
power re<iuired  for  the  lifting  of  the  materials  as  above 
(240  tons  per  hour),  through  a  height  of,  say  40  ft., 
follow  as  before  along  the  horizontal  line  240,  until 
the  cruve  representing  the  40  ft.  lift  is  reached:  then 
tlownward  t(j  the  bottom  scale  to  find  9'/j  h.p.  as  the 
horsepower  required.  Thus — 12  plus  9j'j  equals  21 J.^ 
h.p.  It  takes  practically  the  same  power  to  convey  250 
ft.  as  it  does  to  raise  50  ft.  and  for  this  reason  one 
curve  is  made  to  serve  for  both  computations. — Brick 
and  Clay  Record. 
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Vancouver  Builders'  Exchange 

AT  the  Annual  Meeting  of  the  Vancouver  Build- 
ers' Exchange  Mr.  J.  L.  Skene  was  elected 
President,  Mr.  J.  G.  Anderson  First  Vice- 
President,  and  Mr.  A.  G.  Brown  Second 
Vice-President.  The  Directors  are  Messrs.  W.  O. 
Marble,  W.  M.  Horie,  J.  O.  Perfect,  T.  Borgford,  D. 
H.  Wilkie,  C.  T.  McPhalen,  J.  Tucker,  T.  G.  Bird,  W. 
C.  Creer,  R.  H.  Gale,  A.  P.  Bogardus,  H.  C.  Douglas,  J. 
Bain,  and  F.  A.  Worth.  The  Secretary  is  Mr.  W. 
Hamilton-Lindsay,  and  the  Treasurer  Mr.  W.  N. 
O'Neil.  In  the  course  of  his  address,  the  President 
alluded  to  the  fact  that  in  spite  of  the  strenuous  times 
the  membership  had  increased  on  a  gratifying  scale. 
Little  building  was  in  progress,  but  during  1915  he 
hoped  to  see  operations  commenced  on  the  Great 
Northern  Station,  the  Second  Narrow  Bridge,  and  a 
number  of  new  schools  and  banks.  In  regard  to  the 
policy  of  the  Exchange.  Mr.  Skene  said  that  the  wage 
scale  that  had  been  put  forward  was  the  outcome  of 
careful  thought  and  an  earnest  desire  to  adjust  the 
matter  fairly  for  both  employer  and  man.  The  Van- 
couver Builders'  Exchange  stood  for  efficient  work 
fairly  renumerated  according  to  individual  ability. 


The  following  has  been  adopted  by  the  Purchasing 
Department  of  the  B.  J.  Coghlin  Company,  Limited, 
Montreal : — 

"We  will  buy  Canadian-made  goods  as  far  as  pos- 
sible, submitting  samples  of  our  requirements  and  giv- 
ing Canadian  manufacturers  every  assistance  to  supply 
our  wants,  and  where  we  cannot  buy  in  Canada,  we 
will  give  every  preference  to  the  Mother  Country  and 
other  parts  of  the  Empire." 


Bacteriological  Standard  for  Drinking  Water 

THE  following  bacteriological  standard  for  drink- 
ing water  has  been  adopted  by  the  U.  S.  Treas- 
ury Department.     A  chemical  standard  is  un- 
der consideration  by  the  experts  of  the  Depart- 
ment, and  will  be  submitted  for  adoption  later  on. 

The  following  are  the  niaxiimim  limits  of  permissible 
bacteriological  impurity: 

1.  The  total  number  of  bacteria  developing  on  standard 
agar  plates,  incubated  24  hours  at  37  deg.  C,  shall  not  exceed 
100  per  c.c.  Provided,  that  the  ■estimate  shall  be  made  from 
not  less  than  two  plates,  showing  such  numbers  and  distri- 
bution of  colonies  as  to  indicate  that  the  estimate  is  reliable 
and  accurate. 

2.  Not  more  than  one  out  of  five  10  c.c.  portions  of  any 
sample  examined  shall  show  the  presence  of  organisms  of 
the  bacillus  coli  group  when  tested  as  follows: 

(a)  Five  10  c.c.  portions  of  each  sample  tested  shall  be 
planted,  each  in  a  fermentation  tube  containing  not  less  than 
30  c.c.  of  lactose  peptone  broth.  These  shall  be  incubated  48 
hours  at  37  deg.  C.  and  observed  to  note  gas  formation. 

(b)  From  each  tube  showing  gas,  more  than  5  per  cent. 
of  the  closed  arm  of  fermentation  tube,  plates  shall  be  made 
after  48  hours'  incubation,  upon  lactose  litmus  agar  or  En- 
do's  medium. 

(c)  When  plate  colonies  resembling  B.  coli  develop  upon 
either  of  these  plate  media  within  24  hours,  a  well-isolated 
characteristic  colony  shall  be  fished  and  transplanted  into  a 
lactose-broth  fermentation  tube,  which  shall  be  incubated  at 
37  deg.  C.  for  38  hours. 

For  the  purpose  of  enforcing  any  regulations  which  may 
be  based  upon  these  recommendations  the  following  may  be 
considered  sufficient  evidence  of  the  presence  of  organisms  of 
the  bacillus  coli  group. 


F'ormation  of  gas  in  fermentation  tube  containing  orig- 
inal sample  of  water  (a). 

Development  of  acid-forming  colonies  on  lactose  litmus 
agar  plates  or  bright  red  colonies  on  Endo's  medium  plates, 
when  plates  are  prepared  as  directed  above  under  (b). 

The  formation  of  gas,  occupying  10  per  cent,  or  more  of 
closed  arm  of  fermentation  tube,  in  lactose  peptone  broth 
fermentation  tube  inoculated  with  colony  fished  from  24- 
hour  lactose  litmus  agar  or  Tndo's  medium  plate. 

These  st?ps  are  selected  with  reference  to  demonstrating 
the  presence  in  the  samples  examined  of  aerobic  lactose-fer- 
menting organisms. 

3.  It  is  recommended,  as  a  routine  procedure,  that,  in  ad- 
dition to  five  10  c.c.  portions,  one  1  c.c.  portion  and  one  0.1 
c.c.  portion  of  each  sample  examined  be  planted  in  a  lactose 
peptone  broth  fermentation  tube,  in  order  to  demonstrate 
more  fully  the  extent  of  pollution  in  grossly  polluted  sam- 
ples. 

4.  It  is  recommended  that  in  the  above-designated  tests 
the  culture  media  and  methods  used  shall  be  in  accordance 
with  the  specifications  of  the  committee  on  standard  methods 
of  water  analysis  of  the  American  Public  Health  Association. 

In  submitting  the  recommendations  above  quoted 
the  commission  emphasized  the  fact  that  the  limits  de- 
fined are  recommended  w-ith  reference  solely  to  the 
special  object  of  the  control  of  the  supplies  of  common 
carriers,  having  in  mind  that  these  supplies  constitute 
a  special  case  because  of  the  following  reasons : 

1.  The  supplies  come  from  widely  diversified  and  mixed 
sources. 

2.  Samples  taken  from  common  carriers  represent  waters 
stored  for  various  lengths  of  time  under  varying  conditions. 


Tidal  Wave  Overwhelms  B.C.  Quarry  Plant 

DETAILS  of  an  unusual  calamity  which  befell  the 
men  employed  at  the  Pitt  River  quarry  of  the 
British  Columbia  Transport  Company,  reached 
New  Westminster  recently.  The  news  was  that 
following  the  explosion  of  a  huge  blast  of  8,000  pounds  of 
giant  powder  in  the  company's  rock  quarry,  the  whole  face 
of  the  hillside  slid  into  the  river,  the  sudden  displacement 
of  water  causing  a  tidal  wave  which  swept  away  the  entire 
plant,  located  on  a  bench  some  considerable  distance  above 
high  water  mark.  Seventy  men  comprising  the  working  force 
were  on  the  premises  at  the  time,  many  being  asleep  in  the 
bunkhouses:  of  these  three  were  killed  and  seven  were  in- 
jured, while  many  had  miraculous  escapes.  The  bodies  of  the 
missing  men  were  not  recovered  and  it  is  likely  they  are 
buried  beneath  tons  of  debris.  The  quarry  was  itnder  lease 
to  the  contracting  firm  of  Moore  &  Pethick,  Victoria,  who 
were  taking  out  rock  for  the  jetty  work  in  progress  at  the 
mouth  of  the  Eraser  River.  W.  I.  Moore,  manager  of  the 
firm,  was  in  charge  of  the  camp. 

The  huge  blast  was  fired  in  order  to  looser  large  quan- 
tities of  rock  for  the  succeeding  week's  operations.  Prepara- 
tions for  the  blast,  which  ended  so  disastrously,  had  been  in 
progress  for  several  days.  A  "coyote"  hole  some  three  feet 
in  diameter  had  been  driven  into  the  face  of  the  rock  for  a 
distance  of  about  fifty  feet.  Two  cross  sections  had  been 
excavated  some  sixty  feet,  and  at  the  ends  of  the  tunnels 
blasting  powder  to  the  amount  of  four  tons  had  been  packed. 
The  night  crew  were  laid  off  and  the  whole  force  instructed 
to  get  away  out  of  danger  when  the  blast  was  fired.  A  num- 
ber of  the  men  disregarded  this  warning  and  there  were 
seven  or  eight  in  one  of  the  bunkhouses,  the  remainder  hav- 
ing sought  shelter  at  the  top  of  the  cliff. 

Louis  Gasperin,  an  Italian,  who  operates  a  winch  at  the 
Gilley  quarry  immediately  adjoining,  succeeded  in  reaching 
the  five  injured  men,  who  were  clinging  to  floating  logs 
and  drifting  away  in  the  darkness.     While  the  others  were 
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fleeing  to  safety  he  secured  a  boat,  and  enfjaged  unaided  in 
the  work  of  rescue.  His  feat  entitles  him  to  a  Carnegie 
medal  and  pension. 

It  is  estimated  the  loss  to  the  plant  and  buildings  will  be 
about  $100,000.  Included  in  the  plant  swept  away  was  the 
heavy  rock  crusher,  two  air  compressors,  two  belt  convey- 
ors, a  small  locomotive,  sixteen  rock  cars  and  a  donkey  en- 
gine. A  big  dredge  which  was  moored  alongside  the  plant 
was  turned  completely  over  and  badly  smashed,  and  a  float- 
ing scowhousc  was  sunk.  The  trestle  work  was  swept  away 
and  the  electric  lighting  plant  was  carried  into  the  river. 
About  250  tons  of  coal  was  lost.  Where  the  plant  was  sit- 
ting before  the  blast  there  is  now  about  twenty-eight  feet 
of.  water.  Between  five  and  ten  acres  of  land  was  carried 
away  in  a  few  minutes.  It  is  believed  that  the  plant  is  a 
total  Io.ss,  as  it  is  unusual  to  carry  insurance  on  outfits  of  this 
description  except  against  fire,  nor  is  it  considered  practic- 
able to  replace  the  plant,  as  the  earth  shelf  which  was  used 
as  its  site  has  gone  and  there  is  now  nothing  but  the  sheer 
wall  of  rock.  A  big  steam  shovel  still  sits  on  its  track  at 
the  quarry,  but  the  slide  is  still  proceeding  slowly  and  it  will 
shortly  topple  into  the  stream. 

The  accident  is  not  attributed  to  the  size  of  the  blast, 
as  last  September  the  same  firm  safely  fired  a  five-ton 
powder  blast,  and  at  Gilley  Bros,  quarry  adjoining,  a  3}^-ton 
blast  is  common.  The  loose  earth  site  of  the  plant  is  be- 
lieved to  be  alone  responsible  for  the  disaster,  as  it  could 
not   resist   the   immense   wave. 

The  Lottie  N.,  a  tug  owned  by  the  Marsh,  Hutlon, 
Powers  Company,  who  have  the  contract  for  the  jetty  work 
in  the  North  Arm  of  the  Fraser,  was  lying  near  the  plant 
at  the  time.  She  broke  loose  from  her  moorings  and  was 
slightly  damaged.  One  of  the  buildings  on  the  shore  was 
swept  right  up  on  to  the  decks  of  the  tug. 

J.  11.  Cliisholm,  one  of  the  engineers  killed,  was  a  shovel- 
runner.  He  leaves  a  wife  but  no  family.  His  wife  had  been 
with  him  at  the  plant  until  a  short  time  ago,  when  she  came 
to  New  Westminster^  to  live. 

Notified  by  telephone,  a  party  from  New  Westminster 
set  out  about  midnight  to  go  to  the  quarry,  but  so  dense  was 
the  fog  that  it  was  after  9  a.m.  on  Sunday  before  they  reached 
there.  Dr.  McQuarrio,  of  New  Westminster,  coroner  for 
the  district,  and  Dr.  Sutherland,  of  Port  Coquitlani,  attended 
the  injured  men,  who  were  taken  to  the  Coquitlani  hospital. 

This  disaster  recalls  to  old-timers  the  landslide  at  Maple 
Ridge,  some  thirty  years  ago,  when  30  acres  slid  into  the 
Fraser  River,  practically  blocking  it.  The  great  wave  fol- 
lowing caused  some  loss  of  life  and  considerable  damage 
to  property. 


Personal  Mention 


Public  Work  in  the  West 

Government  votes  for  public  buildings  in  the  west  in- 
clude the  following: 

Winnipeg:  Barracks,  $150,000;  Dominion  buildings,  im- 
provements, repairs,  etc.,  $20,000;  drill  hall  (new),  $170,000; 
new  immigration  building.  .$40,000;  north  drill  hall,  $T().0»0; 
postal  station  "F,"  $25,000;  postal  station  "C"  (south).  $73,- 
000:   postal   station   "D"    (west),  $75,000. 

Saskatchewan:  Hattleford,  public  building  improvements. 
$4,000;  Canora,  pul)lic  building,  $10,000;  Indian  Head,  forestry 
branch,  $17,000;  Kindersley,  public  buildings,  $20,000;  Moose 
Jaw,  customs  examining  warehouse.  $UO,000;  immigration  hall. 
$50,000;  new  public  building,  $15,000;  Prince  .Mbert,  driil  hall, 
$80,000;  Kegina,  armory  and  drill  hall.  $75,000;  acconmiodation 
for  assistant  governor-general.  $75,000;  cu.stoms  examining 
warehouse.  $75,000;  kosthern.  public  building.  $10,000;  Sas- 
katoon, customs  examining  warehouse.  $.50,000;  drill  hall.  $30,- 
000;  new  public  building,  $75,000;  Swift  (."urrent.  drill  hall,  $30,- 
OOP;  piiblii-  Iniildings.  $:)(i.(Uii);  Wadena,  public  buildings,  $20,- 
000. 


The  City  Engineer  of  Nelson,  Mr.  (',.  C.  McKay,  will 
resign  his  position. 

Mr.  James  E.  Beatl>  iiu-.  licen  appointcil  l^iviMon  l-.ngi- 
neer  of  the  Atlantic  Division  of  the  Canadian  Pacific  Rail- 
way, succeeding  Mr.  G,  L.  Wctmore,  with  headquarters  at 
St.  John,  .V.B. 

Messrs.  James  Ewing,  Edgar  S.  M.  Lovelace  and  Altheod 
Tremblay,  of  Montreal,  Que.,  have  been  registered  to  carry 
on  business  as  civil  engineers  under  the  name  of  Ewing. 
Lovelace  &  Tremblay. 

Mr.  John  Quinlan,  Montreal 

MR.  John  Quinlan,  the  new  President  of  the  Mont- 
real  Builders'  Exchange  is.  like  many  Canadian 
and  American  contractors,  of  Irish  descent,  his 
grandfather  having  come  to  this  country  in  1798. 
Mr.    Quinlan   was   born   about   thirty   miles    from    Montreal. 
He  is  head   of   Messrs.  John   Quinlan  &   Company,  general 
contractors,  and  is  President  of  Messrs.  Quinlan  Cut  Stone, 


Mr.  John  Quinlan.  the  new  PrifSldent  of  the 
.Montreal  Builders'  Kxchan^e. 

Limited.  He  has  been  connected  with  the  contracting  busi- 
ness all  his  life.  In  1907  he  went  to  the  North- West  and 
founded  the  firm  of  Quinlan-Carter,  Limited,  for  the  purpose 
of  supplying  stone  for  several  Government  buildings  in  West- 
ern cities.  .After  he  had  been  President  and  Managing  Di 
rector  for  some  years,  the  business  was  sold  to  the  Western 
Canada  Stone  Company.  Glcnbow.  .Mberta.  During  this 
period  he  was  still  carrying  on  bis  general  contracting  busi- 
ness in  Montreal.  In  1903  Mr.  Quinlan  had  added  to  that 
business  a  cut  stone  branch,  and  twelve  years  later  this  was 
incorporated  as  Quinlan  Cut  Stone,  Limited,  a  concern 
which  has  furnished  stone  to  contractors  all  over  the  Do- 
minion. Messrs.  John  Quinlan  &  Company  have  carried  out 
a  very  large  amount  of  work,  particularly  in  Montreal.  The 
buildings  include  the  Power  Building,  Craig  Street;  .Alex- 
andra Hospital  for  Infectious  Diseases:  Royal  Bank,  Seig- 
neurs Street  and  Notre  Dame  Street:  St.  Patrick's  Orphan 
.Vsylum;  Unitarian  Church,  corner  of  Simpson  and  Sher- 
brooke  Streets:  Baptist  Chapel,  corner  of  Sherbrooke  Street 
and  Union  .\venue;  St.  Gabriel's  Presbytery;  a  large  por- 
tion  of   the   gas   works   of   the    Montreal    Light,    Heat   and 
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Power  Company,  Hochelaga,  and  new  works  of  the  same 
company  at  Cote  St.  Paul.  At  present  the  firm  are  building 
the  Congress  Hall  of  the  St.  Patrick's  Congregation,  West- 
mount  Post  Office,  and  a  number  of  private  residences.  The 
company  make  a  specialty  of  deep  foundation  work,  and 
have  constructed  the  foundation  for  the  Sun  Life  Building 
and  the  new  Montreal  High  School.  A  considerable  amount 
of  tunnelling  work  has  also  been  done  for  the  Montreal 
Light,  Heat  &  Power  Company  in  connection  with  the  new 
buildings  at  Cote   St.   Paul. 

Mr.  Wills  Maclachlan,  B..\.Sc.,  has  been  appointed  to  the 
position  of  Inspector  of  the  Electrical  Employers'  Associa- 
tion of  Canada.  He  was  previously  on  the  staff  of  the  Elec- 
trical Power  Company,  Toronto. 

Mr.  Chester  Hughes,  B.A.Sc,  has  been  given  a  commis- 
sion in  the  2nd  Field  Company  of  the  Royal  Canadian  Engi- 
neers. He  has  been  an  assistant  engineer  on  the  St.  John- 
Quebec  Railway  for  a  number  of  years. 

Mr.  B.  Blonde,  general  contractor,  of  Chatham,  Ont.,  has 
been  appointed  to  superintend  and  erect  the  Ontario  Hydro- 
Electric  Commission's  new  plant  at  Chatham.  Mr.  Blonde 
will  receive  all  tenders  and  quotations. 

The  appointment  is  announced  of  Mr.  R.  F.  Armstrong, 
B.Sc,  who  has  had  considerable  experience  in  constructional 
and  municipal  work  in  the  West,  as  Superintendent  of  Water 
and  Sewerage  work  at  St.  John,  N.B.  He  is  a  graduate  of 
the  University  of  New  Brunswick. 

It  is  announced  that  Mr.  G.  L.  Wetmore,  C.  P.  R.  Divis- 
ion Engineer,  St.  John,  N.B.,  will  retire  on  March  1st.  Mr. 
Wetmore's  experience  in  engineering  work  dates  from  1872, 
when  he  was  engaged  on  the  survey  of  the  North  Shore  of 
Lake  Superior.  He  is  the  only  member  now  on  the  engineer- 
staff  of  the  C.  P.  R.  who  was  engaged  on  the  survey  of  the 
original  road. 

At  the  annual  meeting  of  the  Association  of  ManitoI)a 
Land  Surveyors,  held  last  month,  the  following  officers  were 
elected: — President,  Mr.  C.  C.  Chataway;  Vice-President, 
Mr.  W.  B.  Young;  Secretary-Treasurer,  Mr.  W.  E.  Hobbs. 
Members  of  Council  for  two  years:  Messrs.  R.  H.  Avent  and 
J.  Reid.  Member  of  Council  for  one  year,  Mr.  R.  P.  Wilson. 
Auditors.  Messrs.  S.  E.  McCoU  and  G.  A.  Warrington. 

Mr.  Frank  Darling,  Toronto,  designer  of  many  of  the 
Dominion's  most  stately  public  buildings,  has  been  nomin- 
ated by  the  Royal  Institute  of  British  Architects  as  candi- 
date to  receive  the  Royal  Gold  Medal.  This  honor  carries 
with  it  the  right  of  appending  the  letters  "R.  G.  M."  after  the 
name  of  the  recipient.  Mr.  Darling  will  probably  be  official- 
ly presented  with  the  medal  during  the  month  of  June. 


The  Montreal  Building  Trades  Council  have  asked  the 
Council  to  give  every  civic  contract  direct,  instead  of  allow- 
ing work  to  be  done  through  sub-contractors.  It  is  claimed 
that  friction  arises  between  workmen  and  sub-contractors, 
owing  to  the  latter  sometimes  objecting  to  pay  the  wage 
scale  by  which  the  contractor  is  bound.  Controller  Auey 
told  a  deputation  that  the  workmen  could  claim  from  the 
original  contractor  the  difference  between  the  wages  paid 
them  and  those  in  the  fair  wage  scale. 


Mr.  Grant  Hall,  Vice-President  of  the  Canadian  Pacific 
Railway,  states  that  although  the  programme  of  work  in  the 
West  for  191.5  as  outlined  by  the  company  will  not  be  as 
extensive  as  in  preceding  years,  it  is  their  intention  to  com- 
plete as  far  as  possible  the  many  projects  already  started, 
and  also  to  spend  a  considerable  sum  on  improvements,  not- 
ably in  the  way  of  building  new  stock  yards  in  small  centres. 
There  will  be  very  little  double  tracking  done  outside  of  the 
Rogers  Pass  tunnel  which  is  a  part  of  the  double-tracking 
scheme. 


A  Brief  Description  of  Two  Grain  Elevators 
for  Messrs.  Arthur  Guinness,  Son  &  Co. 

Messrs.  Arthur  Guinness  Son  &  Company,  Limited,  the 
well-known  stout  brewers,  of  Dublin,  are  about  to  construct 
a  large  brewery  at  Manchester,  England.  The  plans  provide 
for  an  ultimate  future  capacity  far  in  excess  of  anything  in 
Great  Britain  at  the  present  time.  In  connection  with  this 
brewery,  two  grain  elevators  will  be  required,  and  the  con- 
tract for  the  designing  of  them  has  been  secured  by  the 
John  S.  Metcalf  Company,  Limited.  Montreal,  London,  Eng., 
and  Chicago. 

The  wharf  silo  will  be  an  elevator  of  8,'!5,00O  bushels' 
capacity,  capable  of  extension  to  3,750,000  bushels.  Primarily 
it  will  be  for  the  receipt  and  cleaning  of  barley  and  for  the 
delivery  of  barley  to  the  malt-house.  Belt  conveyors  in  a 
tunnel  incorporated  in  the  wharf  wall  will  receive  bulk  or 
sacked  barley  from  vessels  at  a  rate  of  0,000  bushels  an  hour 
primarily,  and  12,000  bushels  an  hour  in  the  future.  Pro- 
vision will  also  be  made  for  the  receipt  of  sacked  barley  from 
railway  cars,  for  the  shipment  of  sacked  and  bulk  barley  to 
vessels  and  of  sacked  barley  by  railway. 

A  complete  cleaning  plant  is  included,  special  attention 
being  given  to  the  treatment  of  Indian  barley,  which,  under 
the  present  conditions  of  growth  and  handling  in  India,  is 
exceedingly  dirty.  The  wharf  silo  will  deliver  barley  to  the 
malt-house  and  will  receive,  from  the  latter,  malt  which  will 
be  cleaned  in  the  wharf  silo  or  will  l)e  forwarded  to  the 
malt  store  and  brewery.  A  transit  shed  of  3,000  tons  capa- 
city, for  the  storage  and  handling  of  sacked  grain,  is  in- 
cluded in  the  plans. 

Malt  House 

The  malt  store  will  be  an  elevator  of  600,000  bushels 
present  capacity,  designed  for  extension  to  3,000,000  bushels. 
It  will  be  capable  of  receiving  malt  from  two  vessels  sim- 
ultaneously and  can  also  receive  from  the  railway  and  from 
the  malt  house.  It  will  clean  malt  at  thy  rate  of  5,400  bushels 
an  hour  at  present  and  14,400  bushels  in  the  future.  Cleaned 
malt  will  be  held  in  the  malt  store,  and  delivered  to  the 
brewery  as   required. 

Throughout  both  buildings  particular  attention  will  be 
paid  to  collection  of  dust.  Both  buildings  will  be  entirely  of 
reinforced  concrete.  The  storage  bins  will  be  cylindrical  in 
shape,  with  the  interspace  bins  also  used  for  storage.  The 
bins  in  the  vvharf  silo  will  be  16  ft.  2  in.  in  inside  diameter 
and  those  in  the  malt  store  14  ft.  in  inside  diameter,  the 
bin  walls  being  about  85  ft.  high. 

The  portions  of  the  buildings  holding  the  cleaning  ma- 
chinery will,  in  both  cases,  be  of  reinforced  concrete  column 
and  girder  construction,  with  concrete  curtain  walls.  All 
machinery  will  be  driven  by  electric  motors  in  small  units. 
The  plants  have  had  to  be  designed  throughout  so  that  oper- 
ating and  storage  capacities  can  be  easily  extended  as  the 
growth  of  the  business  warrants.  The  estimated  cost  of  the 
present  elevator  work  is  somewhat  in  excess  of  $600,000, 
which  is  a  small  portion  of  the  appropriation  for  the  prim- 
ary construction  of  the  new  brewery. 

In  addition  to  these  two  elevators,  the  Manchester  Ship 
Canal  Company's  elevator  No.  2,  for  which  the  John  S. 
Metcalf  Company  acted  as  designers  and  engineers,  is  about 
completed.  This  is  an  all-concrete  elevator  of  1,500,000 
bushels  capacity,  costing  about  $900,000.  It  is  designed  to 
receive  from  six  ocean  vessels  simultaneously  and  has  en- 
ormous sacking  facilities  for  the  local  British  trade.  Ele- 
vator No.  1,  which  the  Metcalf  Company  buit  a  few  years 
ago,  of  a  similar  capacity  to  No.  2,  has  been  operating  very 
successfully.  With  the  completion  of  the  Guinness  elevators 
there  will  be  four  large  houses  on  the  canal  to  the  credit 
of  the  Montreal,  Chicago  and  London  engineering  firm. 
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MAINLY    CONSTRUCTIONAL 

EAST  and   WEST  —  FROM  COAST  to  COAST 


The   London,  Onl.,  City  Council  propose  erecting  a  new 
iire  hall. 

Extensions  to  the   waterworks  system  at  Saskatoon  ar': 
contemplated. 

The  post  office  at   I'reston,  Ont.,  which   has  cost  $50,000, 
is  about  completed. 

The    Cornish    Park    new    library    at    Winnipeg.    Man.,    is 
Hearing  completion. 

The  Kettle  Valley  railroad  have  been  authorized  to  con- 
struct three  bridges. 

The   sum  of  $25,000  will  be   raised   by   the  town  ol'  Lady- 
smith,  B.C.,  for  street  paving. 

The  Vancouver,  B.C.,  Board  of   Health  have  recommend 
that  sewers  be  laid  on  eleven  streets. 

A  sum  of  $72,000  will  be  spent  l)y  the  City  of  Ottawa  lor 
extensions  to  sewers  and  watermains. 

The  burning  of  the  wharf  and  warehouse  at  Skagway. 
B.C.,  recently  caused  a  loss  of  $210,000. 

An  hotel  and  business  blocks  valued  at  $U0,000  have  been 
destroyed  by  lire  at  Rock  Island,  Que. 

The  City  of  Winnipeg  have  under  consideration  the  lay- 
ing of  sewers  on  several  streets  this  spring. 

The  new  City  Hall  at  Weyburn,  Sask.,  has  been  com- 
pleted a;nd  handed  over  to  the  city  by  the  contractors. 

An  expenditure  of  $40,000  will  be  incurred  in  improve- 
ments to  the  water  and  sewerage  systems  of  Sackville,  X.B. 

The  construction  of  a  shingle  mill  having  a  capacity  of 
200,000  shingles  per  day  has  been  roniMieiued  at  N'ew  West- 
minster, B.C. 

The  Queen's  Hotel,  Barrie,  Ont..  which  was  destroyed 
by  lire  on  l'"el)ruary  10th.  will  be  rebult  at  an  estimated  cost 
of  $40,000. 

A  by-law  has  been  passed  by  the  citi/.eii.->  oi  Vernon,  IJ.I  ., 
to  expend  $10.5,000  for  the  construction  of  sewers  and  a  sew- 
age disposal  plant. 

Excavation  for  the  new  subway  at  Moncton,  N.B.,  was 
commenced  by  the  contractors  a  few  <lays  ago.  The  work  t- 
being  pushed  along  rapidly. 

Building  estimates  aggregating  $1,165,000  for  high  and 
public  school  buildings  for  Toronto  have  been  approved  by 
the  Education  Committee. 

The  St.  John  School  Board  contemplate  the  erection  oi 
a  two-storey  school  building.  Mr.  I".  Xeil  Brodie.  •■i  •^> 
John,  has  been  appointed  architect. 

The  (Ontario  Legislature  will  be  asked  to  approve  a  Bill 
giving  power  to  adopt  a  general  ilrainage  system  for  the 
Counties  of  Leeds  and  GrenvilK 

The  city  council  of  New  \\  e^ninii.sler,   !'..(..,  ha\e  .aiihi.i 
ized  that  plans  and  estimates  be  prepared  for  a  new  n\arkei 
building  at   the   foot  of  Tenth  Street. 

The  Town  Council  of  Paris.  Ont.,  contemplate  erecting 
two  plants  for  the  purilication  of  water  with  ozone,  each  hav- 
ing a  capacity  of  9,900,000  gallons  per  day. 

.\   new   bridge,   which   will    be   one   of   the   finest   in   the 

Maritime  Provinces,  will  be  built  over  the  Petitcodiac  River. 

'    between    Moncton  and   .Mbert   County,   N.B.     The  tirst  span 


from  the  Moncton  side  will  be  li.iu  feet  long.     It  is  expected 
that  the  Government  will  call  for  tenders  in  a  abort  time. 

A  deputation  to  the  Ontario  Provincial  Hydro-Electric 
Commission  have  requested  a  survey  and  estimates  for  a  ra- 
dial line  in  Whitechurch  Township,  York  County. 

Work  in  connection  with  the  re-laying  of  the  street-car 
track  on  Arlington  Street,  Winnipeg,  Man.,  will  be  com- 
nic'nced  as  soon  as  the  spring  opens  up. 

The  amount  to  be  expended  by  the  City  ol  Ottawa  lor 
the  completion  of  the  aqueduct  and  intake  pipe  and  construc- 
tion of  sedimentation  basin  will  be  $300,000. 

A  site  80  ft.  by  350  ft.  has  been  purchased  at  Windsor, 
Ont.,  by  a  Michigan  firm  for  the  erection  of  a  Canadian 
Branch  for  the  manufacture  of  scale  attachments. 

Damage  by  fire  on  Notre  Dame  Street,  Montreal,  was 
estimated  at  $200,000.  The  stores  of  A.  Lavigne,  Limited, 
Lamatre  Ereres  and  Wm.  Lamarche  were  destroyed. 

I'he  Prince  Rupert  City  Council  will  take  the  necessary 
stei)s  to  bring  to  the  attention  of  the  Government  the  desir- 
ability of  making  a  start  on  defence  works  in  this  city. 

Contracts  have  been  closed  for  over  16,000,000  feet  of 
Oregon  fir  to  go  to  the  United  Kingdom,  shipments  to  begin 
at  once. and  continue  at  frequent  intervals  until  completed. 

Road  and  bridge  work  outlined  by  the  Council  of  Mid- 
dlesex County,  Ont.,  are  estimated  to  cost  $96,000.  The 
money  will  be  raised  and  the  work  put  in  hand  this  season. 

It  is  expected  that  the  20,000-ton  dry-dock  at  Prince  Ru- 
pert will  be  completed  by  June  1.  Seven  of  the  twelve  pon- 
toons have  already  been  launched  at  the  rate  of  one  a  month. 

A  new  police  building  to  cost  about  $750,(K)0  designed  to 
provide  accommodation  for  the  police  force,  court  house,  and 
a  place  of  detention  for  remand  cases,  etc.,  is  suggested 
for  Toronto. 

The  Vancouver  Terminal  Railway  Company  is  applyini; 
to  the  Federal  Government  for  power  to  construct  railroad^ 
in  Vancouver,  .New  Westminster,  and  at  the  mouth  of  the 
I'raser  River. 

The  estimates  of  the  Superintendent  of  Lighting  for  ,i 
street  lighting  system  on  St.  Catherines  and  Bluery  Streets 
to  cost  about  $40,000  have  been  passed  by  the  Montreal  Board 
of  Control. 

The  camp  buildings  for  the  tircatcr  Uinnipi^  .....ir 
District  will  be  erected  soon.  They  will  comprise  section 
foreman's  residence,  wash,  ice.  bunk  and  dining  houses,  also 
lelephone  station. 

Work  on  the  BanfT-Windermcre  Scenic  Highway  is  to 
be  commenced  immediately,  and  rushed  to  completion. 
When  finished.  Calgary  will  be  within  a  9-hour  automobile 
run  of  the  Windermere  country. 

During  the  year  19H,  fire  loses  throughout  Canada 
amounted  to  $24.:{2I,012.  This  represents  an  immense  waste 
of  valuable  property,  the  deplorable  feature  being  that  it  is 
due   to   rank   carelessness. 

In  connection  with  the  new  waier-works  system  lor  West 
Vancouver,  B.C.,  a  dam  12.^  feet  long  and  35  feet  high  will 
be  built  across  Sister's  Creek  at  an  elevation  of  750  feet  above 
tide  level.     A   reservoir  capable  of  storing  one  million  gal- 
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Ions  of  water  will  be  thus  created.  To  make  the  clam  site 
easily  accessible  will  require  the  clearing  and  grubbing  of  a 
new  road  2,400  ft.  long  by  23  ft.  wide.  It  is  expected  that 
the  contractor  will  commence  work  immediately. 

The  Dominion  Government  Department  of  Public  Works 
has  under  consideration  the  draining  along  six  miles  of  the 
Lesser  Slave  River  near  Sawridgc,  Alta.,  so  tliat  many  thou- 
sands of  acres  will  be  reclaimed. 

A  committee  has  been  appointed  by  the  Vancouver  City 
Council  to  consider  with  the  City  Engineer  the  adoption  of  a 
suitable  pavement  for  the  Georgian  Harris  viaduct.  Wood 
blocks  and  asphalt  are  proposed. 

At  Windsor,  Ont.,  good  progress  is  being  made  on  the 
erection  of  a  bank  and  offices,  estimated  to  cost  $150,000,  for 
the  Canadian  Bank  of  Commerce.  The  building  will  be  four 
storeys  high,  of  brick  fireproof  construction. 

The  excavation  for  a  $130,000  addition  to  the  (Jgilvie 
Flour  Mills  Company's  elevator  at  Fort  Wililam,  Ont.,  is 
started.  When  the  addition  is, completed  the  elevator  will 
have  an  additional  capacity  of  750,000  bushels. | 

Plans  are  being  i)repared  by  the  Vancouver,  B.C.,  Water 
Department  for  the  pulling  of  the  third  of  the  four  18-in. 
mains  across  the  First  Narrows.  As  it  will  be  2,000  feet  in 
length,  it  will  be  pulled  out  in  two  or  three  sections. 

For  the  immediate  relief  of  the  unemployed  in  Victoria, 
B.C.,  the  city  council  have  agreed  to  start  work  immediately 
on  paving  several  streets  and  laying  down  sidewalks.  l""ur- 
ther  work  will  also  be  planned  to  aid  tlie  unemployed. 

The  Kingston  Board  of  Works  have  decided  to  lay  ■> 
liavement  of  asphalt  blocks  on  a  concrete  base  as  an  experi- 
ment. Should  It  prove  a  success,  the  city  council  will  decide 
whether  more  of  this  type  of  paving  will  be  constructed. 

City  Engineer  Fcllowes,  of  Vancouver,  B.C.,  recently  re- 
ported to  the  city  council  that  the  plans  for  the  Coal  Harbor 
causeway  were  in  shape  for  calling  for  tenders  at  any  time. 
The  matter  will  come  up  at  the  next  meeting  of  the  council. 

The  Quebec  Government  1)ill  on  the  Good  Roads  Act, 
which  has  been  printed,  authorized  the  Hoating  of  a  new  $3,- 
000,000  loan  for  the  road  improvements  of  the  province.  The 
sum  of  $10,000  was  raised  three  years  ago  for  the  same  pur- 
pose. 

The  Quebec  Legislature  has  inserted  a  clause  in  the  Mon- 
treal Council's  Bill  permitting  the  Electric  Service  Commis- 
sion fo  allow  poles  to  be  erected  in  lanes  running  parallel  to 
streets  wherein  conduits  are  laid.  The  object  is  to  save  ex- 
pense. 

It  has  been  decided  by  the  Montreal  Controllers  to  buy 
stone  in  large  quantities  of  20,000  tons  or  more,  the  purchas- 
ing being  by  tender.  Up  to  now,  the  practice  has  been  to  ask 
for  the  price  per  ton,  without  specifying  the  total  quantity 
required. 

Tenders  are  to  be  called  in  the  near  future  for  the  sec- 
tion of  the  Bloor  Street  Viaduct  from  Parliament  Street,  to 
the  Western  Terminus.  The  estimated  cost  of  this  work  is 
$300,000.  It  will  consist  mainly  of  a  concrete  retaining  wall 
in  the  ravine. 

Three  storeys  will  be  added  to  the  Board  of  Trade  Build- 
ing, Toronto.  This  will  rank  it  among  the  many  high  buildings 
of  the  city,  and  the- whole  building  will  be  modernized.  After 
the  alterations  the  building  will  be  known  as  the  "Transpor- 
tation Building." 

At  the  recent  meeting  of  the  Ontario  Land  Surveyors' 
Association,  it  was  suggested  that  a  road  from  Windsor  to 
Montreal  be  constructed  as  a  means  of  comr«emorating  the 
war,  and  also  to  help  the  unemployment  situation.  The  pro- 
posed road  would  cost  about  $8,000  a  mile. 

The  town  councils  of  North  Vancouver  and  West  Van- 
couver,  B.C.,  are  urging  the  provincial  government  to  com- 


pel the  Pacific  Great  Eastern  Railway  to  commence  and  ef- 
fectively carry  to  a  completion  the  Howe  Sound  branch  of 
their  line,  from  Horseshoe  Bay  to  Squamish,  immediately. 

For  1914  the  profits  of  the  Standard  Clay  Products,  Lim- 
ited, St.  Johns,  P.Q.,  and  New  Glasgow,  N.S.,  show  an  in- 
crease of  $33,030,  the  total  being  $100,223.  Deducting  de- 
preciation and  bond  interest,  there  is  a  l)alance  of  $47,306,  as 
against  $23,778.  Adding  the  previous  suri)lus  the  total  is  $8'.),- 
718. 

A  trunk  sewer  to  connect  with  the  new  sewage  disposal 
plant  will  be  constructed  at  London,  Ont.  Probably  $30,000 
will  be  spent  on  this  work.  Plans  are  also  being  prepared  for 
the  installation  of  pumps  and  hydraulic  equipment  at  the 
Springbank  Pumping  Station.  The  cost  of  this  scheme  will 
be  $30,000. 

The  Calgary  Bricklayers'  Union  is  considering  the  pro- 
position of  building  the  new  relief  sewer,  over  which  there 
has  been  controversy  between  them  and  the  City  Commis- 
sioners regarding  the  wage  scale.  If  the  Union  agrees  to 
accept  the  job,  it  will  be  a  profit-sharing  undertaking  rather 
unique  in  labor  records. 

The  City  Improvement  League  of  Montreal  has  passed 
a  resolution  in  favor  of  the  establishment  of  a  central  free 
labor  bureau  for  the  Dominion  and  local  bureau,  under  the 
control  of  an  independent  commission.  A  committee  has  also 
been  appointed  to  look  into  the  question  of  starting  civic 
work  in  order  to  provide  employment. 

Grading  is  now  approaching  the  completion  stage  on  tlie 
entire  line  of  the  Pacific  Great  Eastern  Railway.  The  con- 
tractors expect  to  have  the  intervening  incompleted  stretches 
on  the  roadbed  prepared  for  the  rails  at  the  end  of  the 
month.  The  railway  is  ready  for  operation  to  Lillooet.  a  dis- 
tance of  one  hundred  and  twenty  miles  north  of  Vancouver. 

The  Snoqualmie  Tunnel,  bored  through  solid  rock  11,200 
feet  at  the  summit  of  the  Cascade  mountains  in  Snoqualmie 
Pass  by  the  Chicago,  Milwaukee  and  St.  Paul  Railway,  has 
been  opened.  The  tunnel  cost  $2,250,000,  and  its  construc- 
tion occupied  more  than  two  years.  The  new  tunnel  route 
saves  four  miles  in  distance  and  several  hundred  feet  in  grade. 

Orders  have  been  placed  by  the  Canadian  Pacific  Railway, 
acting  as  agents  for  the  British  GoverniiKjnt,  for  4,200,000  lect 
of  British  Columbia  fir  to  be  used  for  railway  sleepers.  Con- 
tracts for  the  delivery  of  the  ties  have  been  distributed  be- 
tween eight  local  firms  and  one  Vancouver  Island  concern. 
The  orders  will  aggregate  considerably  over  .$400,000  in  value 
it  is  said. 

Owing  to  the  fact  that  the  typhoid  epidemic  at  Brock- 
ville,  Ont.,  is  not  abating,  the  Board  of  Health  have  instruct- 
ed the  Town  Engineer  to  procure  a  plant  for  disinfecting 
the  western  sewage  now  flowing  into  the  river.  The  advis" 
ability  of  having  the  diver  now  engaged  in  connection  with 
the  intake  pipe  make  an  examination  of  the  sewer  outlet  was 
also  considered. 

The  Canadian  Northern  Railway  is  now  completed  from 
Lake  Superior  to  the  Pacific  Coast.  The  last  rail  was  laid 
recently  at  Basque,  a  village  on  the  North  Thompson  River, 
300  miles  east  of  Vancouver.  It  will  require  until  April  15  to 
ballast  the  line,  and  the  official  ceremony  of  driving  the 
golden  spike  probably  will  take  place  about  May  1.  It  may 
be  midsummer  before  a  regular  tlirough  service  is  begun. 

The  town  of  St.  Lambert,  P.Q.,  has  issued  the  annual  re- 
port for  last  year,  compiled  by  Mr.  E.  Drinkwater,  the  town 
engineer.  Many  permanent  improvements  were  carried  out. 
including  storm  and  sanitary  sewers  with  manholes  and 
gullies  for  house  and  street  drainage,  sidewalk  and  street 
pavement  and  covering  works.  Plans  and  estimates  have 
been  completed  for  a  sewage  disposal  plant,  and  the  plans 
have  been  approved  by  the  Provincial  Board  of  Health 
These    provide    for    the    disposal    of    sewage    by    sedimenta- 
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tion  and  disinfection,  and  land  is  available  for  further  treat- 
ment when  reciuired  by  the  lioard  of  Health.  The  plans  also 
provide  for  the  pumping  of  sowaRe  out  of  mains  at  the 
plant.  Pump  houses,  screening  chamber,  and  disinfecting 
chamber  will  be  built  to  provide  for  the  ultimate  require- 
ments of  the  town,  and  the  tanks  built  to  take  care  of  at 
least    100  |).c.  above   the  present  requirements. 

A  deputation  from  the  building  trades  appeared  before 
the  Toronto  I'oard  of  Control  last  week.  With  a  view  to 
ameliorating  the  unemi)loyment.  suggestions  were  made  for 
the  continuation  of  the  filtration  plan  at  the  Island,  the  pump- 
ing station,  and  the  registry  office.  The  building  of  public 
lavatories  was  suggested,  the  fitting  up  of  an  assembly  hall, 
the  work  on  the  North  Toronto  sewers,  the  incinerator  plants 
and  other  matters. 

Hon.  Martin  liurrell,  Minister  of  Agriculture,  has  left 
for  San  Francisco  to  officiate  at  the  formal  opening  of  the 
Canadian    building   at    the    Panama    Exposition.      More    than 


The  new  Birks  Building,  Vancouver,  B.  C.    Architects.  Messrs. 
Somervell  &  Putnam. 

one  tnillioii  dollars  lias  been  spent  on  the  Canadian  exhibit, 
exclusive  of  another  million  or  so  spent  by  the  Canadian 
railway  companies  on  special  exhibits.  The  exhibit  by  t"an- 
ada  is  by  far  the  most  pretentious  of  any  yet  undertaken  at 
similar   Expositions. 

Considering  the  obstacles  wliidi  hail  to  be  faced,  remark- 
aide  progress  was  made  in  the  construction  of  the  Hudson's 
Bay  railway  last  year.  The  road  is  now  completely  graded  t(^ 
mileage  240.  and  partialllly  graded  to  54  iniles  further  on. 
The  track  has  been  laid  to  mileage  214  and  the  trains  are  able 
to  run  to  this  point.  A  telegraph  line  has  also  been  built  to 
mileage  175.  It  is  expected  that  the  road  will  be  contpleted 
to  Port  Xelson  in  1!»1,%,  and  the  tracks  and  other  equipment 
placed  in  readiness  for  the  191(5  crop.  The  Hudson's  Hay 
railway  is  probably  the  most  direct  line  for  the  distance  in 
Canada.  Prom  Lc  Pas  to  Port  Nelson  is  424  mites,  and  this 
is  only  22  miles  longer  than  a  direct  air  line. 


The  Montreal  Trades  and  Labor  Council  requested  b> 
letter  to  the  Board  of  Control  last  week,  that  in  paving  the 
streets  the  city  should  use  only  Canadian  granite  cut  in  Can- 
ada. Controller  Cote  referred  to  a  recent  report  by  City 
Engineer  Mercier,  after  a  visit  to  the  United  States,  to  the 
cfTect  that  the  use  of  blocks  of  stone  or  scoria  for  paving 
streets  along  which  a  great  deal  of  traffic  passed  would  prob- 
ably be  abandoned  very  soon,  and  that,  contrary  to  former 
opinion,  a  pavement  in  asphalt  was  better  than  one  in  gran- 
ite as  long  as  the  foundation  was  good.  Kepairs  on  the  sur- 
face would  be  all  that  would  be  necessary  to  keep  an  asphalt 
road  in  permanently  good  condition. 

British  Columbia  mills  are  now  tendering  on  one  of  the 
largest  lumber  contracts  ever  opened  for  world-wide  com- 
petition. Through  the  British  Government  the  Chamber  of 
Deputies  of  Franc?  is  asking  for  a  supply  of  500.000,000  feet 
of  luinber  to  be  used  in  the  construction  of  100,000  two-room- 
ed houses.  These  small  homes  are  to  house  the  section  of 
F'rance's  population  which  has  lost  its  all  through  the  rav- 
ages of  war.  It  would  not  be  surprising  if  one  of  the  British 
Columbia  mills  secured  the  contract.  This  would  be  one  ot 
the  greatest  booms  the  lumber-cutting  plants  of  this  pro- 
vince had  ever  received.  Owing  to  the  fact  that  the  French 
Government  will  want  the  lumber  as  early  as  possible,  it  will 
.most  likely  mean  that  the  firm  which  secures  the  contract 
will  have  to  let  sub-contracts. 


The  Kennedy-Stroh  Corporation 

Plans  have  been  completed  for  the  organization  of  the 
Kcnnedy-.Stroh  Corporation,  Pittsburgh,  which  will  take  over 
ilie  plants  of  the  Best  Manufacturing  Company  at  Oakmont, 
near  Pittsburgh,  the  Stroh  Steel  Hardenng  Process  Com- 
pany, the  Lawrence  Steel  Casting  Company,  Pittsburgh,  and 
all  the  rights,  processes  and  factories  of  the  Kennedy  Manu 
facturing  &  Engineering  Company,  New  York  City. 

The  Best  Manufacturing  Company  occupied  an  exten: 
sive  plant  for  the  manufacture  of  power  piping,  flanges,  fit- 
tings and  valves,  the  buildings  having  been  erected  several 
years  ago  by  the  Crane  Company  of  Chicago,  but  which  the 
latter  never  used.  For  several  years  a  good  part  of  the  out- 
put of  steel  castings^  of  the  Lawrence  Steel  Casting  Com- 
pany has  been  taken  by  the  Best  Manufacturing  Company. 
The  Stroh  Steel  Hardening  Pn)cess  Company  has  a  method 
of  casting  two  kinds  of  steel  in  one  solid  casting  in  such  a 
manner  that  the  hard  alloy  comes  only  on  the  part  that  is 
subjected  to  wear.  The  Kennedy  Manufacturing  &  Engi- 
neering Company  is  engaged  in  the  manufacture  and  erec- 
tion of  mining  and  crushing  machinery,  a  specialty  of  the 
company  being  heavy  gyratory  crushers:  it  also  builds  com- 
plete cement-making,  crushing  an<l  mining  plants,  while  its 
engineering  department  prepares  plans  for  the  building  of 
such  plants.  The  Kennedy-Stroh  Corporation  has  a  capita! 
stock  of  $l,t>00.000  and  bonds  of  $750,000.  It  is  stated  that 
the  company  already  has  orders  for  more  than  $1,000,000  of 
its  products. 


It  is  of  interest  to  refer  to  the  modern  steel-clad  incin- 
erator made  by  the  Toronto  Furnace  &  Crematory  Company. 
Limited.  This  incinerator  contains  many  valuable  features 
which  arc  described  at  length  in  an  interesting  booklet  just 
to  hand.  The  features  arc  patented  by  the  company  and 
apply  only  to  their  particular  incinerator  construction.  Their 
incinerator  possesses  in  compact  form  every  requisite  for  the 
sanitary  reduction  of  all  kinds  of  offensive  and  dangerous 
refuse.  It  is  worthy  of  note  that  the  company's  practice 
requires  that  the  incinerator  shall  be  capable  of  reducing 
unmixed  garbage  and  animal  matter  in  any  condition  to 
saturation,  and  in  any  weather  conditions,  up  to  its  full  rated 
capacity,  and  to  do  the  work  with  the  minimum  cost  of  fuel 
and  labor.  The  company  will  be  pleased  to  furnish  thcit 
catalogue. 


Contracts   Department 

News     of    Special    Interest    to    Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

feerty  Township,  Ont. 

The  Township  Council  will  call  for 
tenders  in  one  month  for  extension;;  to 
Point  Abino  March  Drain,  estimated  to 
cost  $3,000.  Engineer,  L.  A.  Kinnear, 
Port   Colborne,    Ont. 

Chatham,  Ont. 

The  City  Council  contemplate  laying 
2,790  ft.  of  6-in.  watermain  for  fire  pro- 
tection. Work  to  start  in  the  spring. 
Estimated  cost,  $1,600.  Engineer.  F.  P. 
Adams. 

Ladysmith,  B.C. 

The  Town  Council  contemplate  laying 
ing  $25,000  for  street  paving.  Clerk,  N. 
A.   Morrison. 

London,  Ont. 

Work  will  start  at  once  by  day  labor  ' 
on  storm  sewer  between  Oxford  and  St. 
James   Streets,   on  Talbot   Street.      Esti- 
mated cost,  $2,100.     A.  J.  Brazier  is  Act- 
ing City   Engineer. 

Manager  H.  C.  Glaubitz  is  preparing 
plans  for  installation  of  pumps  and  hyd- 
raulic equipment  at  Springbank  pump- 
ing station.     Estimated  cost  $30,000, 

The  City  Council  will  apply  to  Legis- 
lature for  permission  to  raise  $50,000  for 
construction  of  trunk  sewer  to  connect 
with  new  sewage   disposal   plant. 

Montreal,  Que. 

City  Council  have  voted  $798,250  for 
construction  of  sewers  on  various  streets 
this  year.  Tenders  for  sewer  brick  will 
be  called  for.     Secretary,  L.   N.  Senecal. 

Tenders  will  be  received  until  March 
2nd,  by  Secretary  to  City  Council,  for 
supply  of  curbstone.  Specifications,  etc., 
at  office  of  Superintendent  of  Purchase 
and  Sales.  City  Hall. 

North  Bay,  Ont. 

By-law  to  raise  $60,000  for  improve- 
ment to  streets  was  defeated  on  Febru- 
ary 15th. 

Paris,  Ont. 

The  Town  Council  contemplate  erec- 
tion of  two  plants  for  purification  of 
water  with  ozone,  each  having  capacity 
of  9,000,000  gals,  per  day.  Clerk,  Thos. 
McCosh. 

Peterborough,  Ont. 

Tenders  will  be  received  until  5  p.m., 
February  24th,  by  Chairman  of  Board  of 
Works,  Mr.  G.  Walter  Green,  Simcoe 
Street,  for  supply  of  sewer  pipe  and 
Portland  cement.  Specifications  from 
City  Engineer. 

Sackville,  N.B. 

By-la  Af  to  raise  $40,000  for  improve- 
ments to  sewerage  and  watermains  sys- 
tem will  shortly  be  voted  on.  Clerk, 
Thos.    Murray. 

Stamford  Township,  Ont. 

The  Township  Council  contemplate 
laying  pavements   in   spring.     Engineer, 


J.  C.  Gardner,     Queen     Street,     Niagara 
Falls. 

St.   Mary's,    Ont. 

Perth  County  Council  will  construct 
drain  to  cost  $900.  Tile  and  traps  for 
manholes    will    be    purchased. 

Toronto,  Ont. 

Tenders  will  be  received  until  March 
2nd  by  Board  of  Control,  for  laying  of 
asphalt  pavements  with  concrete  curb- 
ings.  on  Queen  Street  East.  Plans  at 
office  of  Commissioner  of  Works,  R.  C. 
Harris,  City  Hall. 

Vancouver,  B.C. 

The  Board  of  Health  has  recommend- 
ed to  the  City  Council,  extensive  addi- 
tions to  the  sewerage  system.  Engi- 
neer,  F.   L.   Fellowes. 

Vernon,  B.C. 

By-law  has  been  [)assed  to  expend 
$105,000  on  construction  of  sewers  and 
sewage  disposal  plant.  City  Engineers, 
Messrs.  Cummons  &  Agnew. 

Victoria,  B.C. 

City  Council  contemplate  paving  Cor-, 
niorant  Street  from  Quadra  Street  to 
■  Blanshard  Avenue. 

City  Council  have  authorized  Board 
of  Works  to  start  construction  of  sew- 
ers on  Seaview  Avenue.  Estimated  cost, 
.$2,500.     Engineer,   C.   H.   Rust. 

The  paving  of  Cowichan.  Quamichan. 
Richmond  and  Bank  Streets  is  contemp- 
lated. 

Winnipeg,  Man. 

Tenders  will  be  received  by  Board  of 
Control  up  to  March  1st,  for  construc- 
tion of  sewers  on  Airlies,  Mountain, 
Pine,  Lorette,  Carter  and  Marlin  Streets. 
Secretary,  M.  Peterson. 

CONTRACTS  AWARDED 

Niagara  Falls,  Ont. 

Contract  for  trenching  and  back  filling 
for  service  mains,  etc.,  during  1915,  has 
been  awarded  to  Louis  Sacco,  Niagara 
Falls  South.  Earth,  65c.  per  cubic  yard; 
rock,  $5.50  per  cubic  yard. 

Peter  Lorezo,  Niagara  Falls  Centre, 
has  secured  contract  for  laying  sewers 
on  part  of  Hamilton  Street.  Balance  of 
work  to  be  done  by  day  labor,  under 
supervision  of  Engineer,  F.  J.  Anderson. 
Amount,    $2,254. 

Toronto,  Ont. 

The  contract  has  been  awarded  to  the 
John  Inglis  Company,  Limited,  14 
Strachan  Avenue,  for  two  electrically 
driven  centrifugal  pumps  for  the  main 
pumpmg  station.     The   price   is  $13,250. 


Railroads,  Bridges  and  Wharves 

Caledonia,  Ont. 

Tenders  will  be  received  until  March 
0th,  by  Chairman  of  Roads  for  County 
of  Haldimand,  for  construction  of  foot- 
path, 600  ft.  long  and  4  ft.  wide,  on  each 


side  of  Caledonia  bridge  over  Grand 
River.  Specification  from  Chairman,  Mr. 
Harry   Buckner. 

Hamilton,  Ont. 

Temporary  alterations  will  be  made 
to  King  Street  Station  for  Grand  Trunk 
I^ailway.     Approximate  cost,   $2,000. 

Moi;cton,  N.B. 

Tenders  will  be  received  until  noon. 
March  31st,  by  Minister  of  Provincial 
Government  Department.  of  Public 
Works,  Fredericton,  for  construction  of 
niasonry  work  for  bridge  over  Petitcod- 
iac  River,  between  Moncton  and  Clover- 
dale.  Work  includes  masonry  abutments 
and  four  masonry  piers,  and  stone  and 
earth  approaches.  Plans  and  specifica- 
tions from  Structural  Engineering  Com- 
pany, Limited,  503-7  New  Birks  Build- 
mg,  Montreal;  Board  of  Trade  Rooms, 
Moncton;  Provincial  Government  Rooms, 
St.  John,  and  Department  of  Public 
Works,  Fredericton. 

Province  of  Alberta 

The  Engineer  of  the  Edmonton,  Dun- 
vegan  &  B.  C.  Railway,  St.  Albert  Trail, 
Edmonton,  is  preparing  plans  for  steel 
and  concrete  bridge  over  Big  Smoky 
River,  to  be  completed  this  year.  Ten- 
ders will  be  called  for  about  August  30. 
Saskatoon,  Sask. 

The  City  Engineer  has  recommended 
re-flooring  traffic  bridge  with  creosoted 
wood  block,  re-surfacing  foot  bridge,  and 
painting  foot  bridge  over  C.  N.  R.  tracks. 
P.ngmeer,   J,   Jonsson. 

Toronto,  Ont. 

Tenders  close  on  March  2nd  for  sew- 
ers on  Carlton.  Dundas  &  Maclennan 
Streets.  The  plans  are  at  the  office  of 
the  Works  Department.  Mr.  R.  C.  Har- 
ris, Commissioner  of  Works. 

A  macadam  roadway  will  be  laid  on 
Main  Street  at  an  estimated  cost  of  $15- 
000,     Engineer.  Mr,  N,  W.  Hicks. 

Deputation  has  applied  to  Provincial 
Hydro-electric  Commission  for  survey 
and  estimates  for  Radial  Line  in  White- 
church  Township,  York  County.  Engi- 
neer, Mr.  Gaby.  Continental  Life  Bldg. 
Vancouver,  B.  C. 

Vancouver  Terminal  Railway  Com- 
pany is  applying  to  Federal  Govern- 
ment for  incorporation  and  power  to 
construct  railroads  in  \'ancouver.  New 
Westminster  and  at  mouth  of  Fraser 
River.  Solicitor,  J.  B.  Noble,  402  Pender 
Street   West. 

Walkerville,  Ont. 

City  Council  have  received  a  proposal 
from  Pere  Marquette  and  Grand  Trunk 
Railway  Companies  to  erect  station  on 
east  side  of  Walker  Road.  Chief  Clerk 
of  Grand  Trunk  I^ailway,  C  P.  Powell 
Sandwich  Street  E.,  Windsor. 

CONTRACTS  AWARDED 
Brantford,  Ont. 

Contract  has  been  awarded  to  P.  H. 
Secord,  133  Nelson  Street,  for  erection 
of  station     for     Lake     Erie  &  Northern 
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The   War    Tariff  and   the    Ganadian    Steel 
Industry 

IT  is  more  than  likely  that  the  special  war  tariff 
which  the  Canadian  (Jovernment  has  placed  uj)- 
on  steel  imports  will  lead  ultimately  to  consider- 
able expansion  in  the  Canadian  industry.  The 
general  tariff  imposed  is  7'/^  per  cent.,  with  a  prefer- 
ential tariff  of  5  per  cent,  for  Great  Britain.  This 
should  he  sufficient  to  give  Canadian  manufacturers 
an  api)reciable  lead  and  induce  them  to  take  enter- 
prising measures  to  secure  the  trade  a  considerable 
portion  of  which  hitherto  has  been  enjoyed  by  Ger- 
many and  the  United  States.  The  revised  scale  will 
hardly  find  favor  with  those  who  have  been  importing 
steel  in  quantities,  but  the  temporary  disorganization 
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Bditor  Contract  Record: 

Your  British  Empire  Number  of  The  Contract 
Record  is  very  attractive  and  excellent,  particu- 
larly the  Symposium  on  Trade  Development.  The 
importance  of  impressing  upon  our  manufac- 
turers the  necessity  for  such  economy  in  the  in- 
itial cost  of  production,  while  maintaining  the 
highest  standard  of  quality,  cannot  be  over-esti- 
mated if  the  "Made-in-Canada"  movement  is  to 
be  effective,  as  it  should  be. 

With  the  great  demand  on  our  factories  dur- 
ing the  last  few  years  of  abnormal  activity,  it  was 
natural  that  work  should  be  rushed  out  so  as  to 
meet  the  demands  of  customers  without  suffici- 
ent regard  to  the  character  of  the  output.  Where 
this  has  occurred  there  is  opportunity  now  to  ap- 
ply corrective  measures  and  methods,  and  I  have 
no  doubt  that  generally  this  will  be  done. 

One  of  our  officers  tells  me  that  in  the  smaller 
shops,  where  shells  are  being  mamifactured  in 
whole  or  in  part,  the  accuracy  and  nicety  of  the 
workmanship  demanded  by  Government  Inspec- 
tors has  had  a  most  beneficial  effect  on  the  shop 
practice  generally. 

Yours  very  truly, 

T.  G.  Shaughnessy. 

President. 


of  trade  will  be  amply  compensated  for  if  it  leads  to 
the  prtKhiction  of  the  higher  grades  of  steel  in  Can- 
ada and  the  shutting  out  of  foreign  products. 

( )ne  special  line  in  which  it  is  held  that  the  new 
tarilY  will  open  up  a  new  industry  is  in  steel  tires  for 
railway  locomotives.  Before  the  war  wc  were  buying 
a  great  jiroportion  of  our  locomotive  tires  from  Ger- 
many, although  some  of  the  railroads  were  placing  or- 
ders for  a  higher  grade  but  more  expensive  tire  in 
(ireat  Britain,  and  some  orders  went  to  the  United 
."States.  Albeit,  the  old  order  is  giving  place  to  the 
lU'w,  and  Canadian  steel  founders  will  now  have  the 
opportunity  to  produce  all  the  supplies  required  by 
the  Canadian  railroads. 

.■\n  optitnistic  view  of  the  situation  !•«  t-Tk.Mi  bv  one 
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prominent  man  who  is  well  known  to  many  of  our 
readers.  We  refer  to  Mr.  M.  J.  Butler,  Managing 
Director  of  The  Armstrong- Whitworth  Company  of 
Canada.  Mr.  Butler  tells  us  that  his  firm  has  already 
started  the  manufacture  of  high-grade  steel  goods  at 
its  plant  at  Longueuil.  At  present,  steel  tires  for  loco- 
motives are  not  heing  made,  but  the  company  is  turn- 
ing out  the  special  grade  of  steel  rxequired,  and  doubt- 
less the  new  line  of  goods  will  be  manufactured 
shortly.  Mr.  Butler  expects  the  war  tariff  to  result 
in  the  production  of  many  steel  supplies  in  Canada 
which  have  been  imported  hitherto,  and  he  is  con- 
fident that  constructional  work  and  Canadian  busi- 
ness generally  will  be  benefited  considerably. 


In  this  superficial  aspect  the  revised  tariff  would 
seem  to  open  up  great  opportunities.  There  may  be 
deeper,  and  perhaps  more  important,  phases,  such  as 
cost,  manufacturing  facilities,  and  so  on,  but  a  solution 
to  these  problems  will  be  found  in  the  long  run.  Gen- 
erally, we  believe  the  tariff  to  be  a  useful  measure  in 
the  respect  that  it  will  compel  Canadian  steel  founders 
to  sit  up  and  take  notice  of  the  opportunity  and  de- 
mand for  additional  enterprise  at  this  stage  of  the 
country's  development. 

It  will  be  interesting  to  learn  from  Mr.  Butler  in 
due  course  just  what  steps  The  Arfnstrong-Whitworth 
Company  are  taking  to  meet  the  emergency  of  the 
new  situation  opened  up  by  this  tariff. 


Engineering  Topics  in  the  Old  Land 

Question  of  "Hours"  in  Engineering  Offices — Wastage  of  Skilled  Material : 
A  Sidelight  on  Recruiting  Methods — Earthquake-proof  Building  Construction 

By  the  London,  Eng.,  Correspondent  of  The  Contract  Record 


THE  agitation  for  superannuation  and  security 
of  tenure  among  English  municipal  engineer- 
ing officials  having  been  tem.porarily  aban- 
doned (owing  to  the  war,  of  course)  the  red 
banner  of  an  eight-hour  day  has  been  unfurled.  It 
has  been  a  one-man  procession  so  far ;  but  success 
having  crowned  its  efforts  we  may  look  for  agitation 
in  other  directions.  The  engineer  in  question  was 
wearied  of  the  fresh  Ijurdens  being  placed  upon  him 
from  time  to  time,  and  he  struck  against  working  from 
6.30  a.m.  to  11  p.m.  In  the  opinion  of  a  certain  section 
of  his  council,  an  engineering  official  should  have  no 
definite  hours,  and  should  be  prepared  to  carry  out  as 
many  duties  as  his  council  care  to  impose  upon  him. 
The  majority  of  the  council  appear  to  have  differed 
from  this  view,  and  on  the  engineer's  request  for  his 
official  hours  to  be  fixed  they  decided  on  9  to  5  daily, 
with  a  half-day  off  on  Saturday.  This  may  be  all 
very  well  as  far  as  it  goes,  and  it  will  look  very  well 
upon  the  brass  plate  at  the  door  or  the  wire  blind  at 
the  window.  But  it  won't  pan  out  in  pra.ctice.  Coun- 
cil and  committee  meetings  are  not  always  held  in  the 
day-time,  and  works  will  go  wrong  and  weather  will 
go  wrong,  and  a  hundred  and  one  things  arise  in  the 
year  calling  for  the  early  or  the  late  services  of  the 
man-in-charge. 

Official  Hours 

The  writer  was  at  one  time  in  charge  of  a  large 
rural  district,  and  the  whole  of  his  duties  had  to  be 
performed  on  a  push  bicycle.  An  ordinary  day's  out- 
door work  might  mean  anything  from  ten  to  thirty 
or  even  forty  miles,  with  calls  and  inspections  at  fre- 
quent intervals,  and  when  the  snow  was  on  the  ground, 
or  the  roads  had  just  broken  up  after  a  frost,  or  when 
a  gale  (or  even  a  stiff  breeze)  was  around,  or  when 
l)unctures  were  fretiuent,  or  even  (to  be  quite  truthful) 
the  enticement  of  something  hot  led  one  into  congenial 
company,  eight  hours  would  ilot  suffice  for  the  out- 
door work  alone.  The  engineer  referred  to  is,  how- 
ever, in  a  small  urban  district  (smaller  than  any  that 
the  writer  has  been  in)  so  the  question  of  travelling 
would  not  affect  him,  but  as  a  set  off  he  is  the  general 
factotum  holding  the  offices  of  highway  and  water  en- 
gineer and  sanitary  inspector.  Such  being  the  case  he 
can  scarcely  expect  to  have  an  hour  a  day  to  call  his 


own.  Builders  will  be  knocking  in  the  early  morning, 
ratepayers  clamouring  in  the  .late  evening,  while  the 
shop-keeping  and  artisan  members  of  his  council  will 
pin-prick  him  on  every  available  opportunity.  A 
broken  gas-mantle  may  mean  a  deputation  to  his 
private  house,  while  a  wrongly  turned  swan-neck  or  a 
leaking  hydrant  may  lash  the  "High  Street"  into  fury 
and  cause  an  impromptu  committee  meeting  in  every 
local  "pub,"  with  a  further  deputation  after  closing 
hours.  If  the  engineer  would  preserve  the  integrity 
of  his  "off"  hours,  he  must  reside  out  of  his  district — 
preferably,  say,  some  150  miles  away!  In  no  part  of 
the  world — Canada,  Africa,  Australia,  India,  or  any- 
where else — can  a  municipal  engineer  holding  a  chief 
(or  the  sole)  position  work  to  regularly  defined  hours. 
He  must  give  and  take — giving  practically  all  and 
taking  just  what  he  can  get. 

Wastage  of  Skilled  Material 
Mr.  J.  D.  Watson,  the  retiring  president  of  the  In- 
stitute of  Sanitary  Engineers,  has  passed  some  strong 
strictures  on  the  method  of  recruiting  for  the  2nd  Lon- 
don Sanitary  Company  of  the  Royal  Army  Medical 
Corps.  The  work  of  this  company  is  popularly  sup- 
posed to  be  the  supervision  of  the  sanitation  and  water 
supply  of  camps  and  billets  and  the  reporting  and 
remedying  of  defects  ;  and  the  retiring  president  of  the 
Institution  of  Municipal  Engineers  (among  others) 
has  been  asking  his  fellow  members  to  seize  this 
"grand  opportunity"  to  join  a  real  live  corps.  A  num- 
ber have  joined,  and  we  now  have  Mr.  Watson  point- 
ing out  how  misleading  it  has  been  to  call  for  trained 
engineers  as  recruits.  "The  class  of  man  the  War 
Office  need,  is,"  he  says,  "the  laborer  and  the  navvy, 
the  work  being  of  the  most  menial  nature.  Unless  in 
exceptional  cases,  it  is  unlikely  that  the  men  will  be 
called  upon  to  superintend  or  direct  the  work  of  scav- 
enging camps,"  simply  for  the  reason  that  the  "engi- 
neers, architects,  surveyors  and  sanitary  inspectors" 
will  themselves  have  to  do  the  actual  work.  Mr.  Wat- 
son hits  the  mark  when  he  calls  recruiting  for  such  a 
purpose  "a  deliberate  waste  of  skilled  material  which 
the  country  can  ill  afford  at  such  a  time."  The  appli- 
cation of  this  warning  to  Canadians  may  not  seem 
very  apposite  at  first  sight,  but  the  writer  has  had 
more  than  one  letter  from  the  Dominion  in  which  the 
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question  is  seriously  asked,  "Is  it  worth  my  while 
coming  over  to  iMifjland  and  joininpf  such  a  body  as 
the  2nd  London  Sanitary  Corps?"  His  reply  is  that 
while  there  is  a  town  in  Canada  improperly  scavenged, 
it  would  be  a  waste  of  time  to  cross  the  ocean  for  the 
sole  ])urpose  of  wielding  a  broom  and  shovel.  In  other 
directions,  too,  there  has  been  far  too  much  wastage 
of  skilled  material. 

Loans  for  Reinforced  Concrete 

The  question  of  periodicity  of  Government  loans 
to  local  authorities  for  plain  concrete  and  reinforced 
concrete  works  respectively,  still  agitates  the  official 
mind.  It  docs  certainly,  at  first  glance,  seem  an  an- 
omaly that  the  better  class  of  work  should  be  granted 
the  lesser  period  of  ten  years  (extended  to  fifteen  in 
very  exceptional  cases)  while  the  other  should  be 
granted  twenty  years.  But  a  fuller  inquiry  into  the 
matter  would  seem  to  justify  the  attitude  of  the  Eng- 
lish Local  Government  Board.  In  ordinary  concrete 
work  the  main  feature  is  solidity.  In  reinforced  con- 
crete work  mere  solidity  is  reduced  to  a  minimum, 
and  stability  rests  to  a  very  great  degree  upon  work- 
manslii[).  The  cement  may  be  of  the  best,  the  ag- 
gregate most  carefully  selected,  the  mixing  performed 
acccjrding  to  the  most  scientific  methods,  the  rods  and 
bars  positioned  with  mathematical  exactitude;  but 
careless  workmanship  may  work  havoc  in  spite  of  every 
])recaution,  and  only  by  the  closest  supervision  can 
good  workmanship  be  secured.  There  may,  of  course, 
be  careless  workmanship  with  ordinary  concrete,  but 
its  evils  are  not  so  marked,  for  the  margin  of  safety  is 
a  big  one.  In  reinforced  work  this  margin  is  con- 
siderably reduced.  It  is  asked  why,  if  the  War  Depart- 
ment, the  Admiralty  and  the  Office  of  Works  use  re- 
inforced concrete,  the  Local  (iovernment  Board  also 
cannot  do  so.  And  the  reply  is  not  a  difficult  one  to 
give.  Work  done  by  the  three  first-mentioned  depart- 
ments is  carried  out  under  the  direct  supervision  of 
([ualified  engineers,  and  the  fact  that  there  are  many 
duflfers  does  not  alter  the  case  as  there  is  always  an 
experienced  clerk  of  works.  In  municipal  work  (in 
England)  there  are  more  dnft'ers  than  qualified  engi- 
neers, and  clerks  of  works  are  few  and  far  between, 
owing  to  the  parsimonj-  of  local  authorities.  It  may 
be  argued  that  in  the  case  of  important  works  in  small 
districts  an  outside  engineer  is  invariably  engaged, 
but  the  evils  then  are,  if  anything,  aggravated,  as  his 
visits  will  be  few  and  far  between,  and  ultimate  re- 
liance has  to  be  placed  upon  the  contractor  and  his 
clerk  of  works.  The  Local  Government  Hoard  are 
wise  in  their  discouragement  of  the  use  of  reinforced 
concrete;  indeed,  no  loan  at  all  should  be  granted  un- 
less competent  supervision  can  I)e  assured. 

Earthquake  Buildings 

The  recent  appalling  disaster  in  Italy  once  again 
brings  up  the  ([uestion  of  the  construction  of  buildings 
against  earthipiake  damage.  In  one  of  the  illustrated 
papers  has  ai)peare(l  a  photograjih  of  Orsini  (."astle, 
.\vezzano,  which  was  built  in  14(X).  The  walls  of  the 
castle  were  (>  ft.  thick,  but  desjiite  this,  the  rejiort  says, 
"it  was  destroyed."  .\n  inset  to  the  picture  gives  a 
])hotograph  of  a  humble  reinforced  concrete  house — 
a  two-storey  building  with  a  door  in  the  centre  and 
a  window  on  either  side— and  this  remained  intact. 
Doubtless  a  careful  investigation  will  be  made  and  the 
relative  merits  of  reinforced  concrete,  steel-frame,  ma- 
stmry  and  timber  buildings  will  be  fully  discussed. 
An  o\h;iusti\e  report  was  prepared  on  the  San  Fran- 


cisco earthquake  and  fire  in  1906  by  Mr.  A.  L.  A. 
Himmelwright,  M.  Am.  Soc.  C.  E.,  acting  on  behalf 
of  the  Roebling  Construction  Company  of  New  York, 
and  the  following  points  gleaned  from  his  report  are 
f)f  distinct  interest.  The  effect  of  the  earthquake  was 
to  shake  d(jwn  about  95  per  cent,  of  the  chimneys 
within  the  area  afTected.  The  great  majority  of  the 
buildings  in  the  area  were  two  to  four  storeys  in 
height  with  shallf)w  foundations.  When  erected  on 
compact,  original  soil,  there  was  little  damage  or  dis- 
placement to  the  foundations;  but  when  located  on 
soft,  inc(jherent  material,  the  foundations  were  invari- 
ably more  or  less  displaced  and  the  liuilding  tilted  out 
of  plumb.  Well-designed  and  well-executed  wood  or 
frame  buildings  were  but  slightly  injured  by  the  earth- 
quake. The  topi)ling  over  of  the  chimneys  and  ciacks 
in  the  plaster  finish  and  cellar  walls  usually  repre- 
sented the  total  damage.  Sometimes  such  buildings 
were  shifted  a  trifle  from  their  original  jxjsitions  on 
the  foundations.  Even  where  the  foundations  were 
affected,  the  damage  was  usually  confined  to  plaster 
cracks  and  a  slight  racking  of  the  frame,  and  was 
always  less  than  in  the  ordinary  brick  or  stone  walled 
structures.  "Balloon"  or  continuous  frames  showed 
the  best  results.  When  the  different  storeys  were 
framed  separately  and  well  tied  and  braced,  the  re- 
sults were  equally  good.  The  few  framed  buildings 
that  collapsed  lacked  suitable  ties  and  braces,  or  were 
of  flagrantly  poor  construction.  Buildings  with  ma- 
sonrj'  walls  of  stone  or  brick  generally  sustained  con- 
siderable damage.  In  many  of  the  so-called  "fireproof" 
buildings,  the  walls  were  self-supporting,  being  simply 
built  around  the  steel  frame  which  supported  the  floor 
loads.  In  these  buildings  the  walls  were  sometimes 
shaken  loose  from  the  steel  wall  columns  and  occa- 
sionally fell  out  or  remained  in  a  dangerous  condition. 
Buildings- with  steel  skeleton  frames  and  curtain 
walls  (i.e.,  walls  supported  by  the  steel  frame)  gen- 
erally sustained  the  earthquake  shock  without  struc- 
tural damage. 

Steel  Frame  vs  Reinforced  Concrete 

Mr.  Himmelwright  was  not,  in  1906,  an  advocate 
of  reinforced  concrete  construction,  and  his  strictures 
upon  the  material  were  of  a  somewhat  partisan  na- 
ture. "Enthusiastic  persons  in  favor  of  concrete  con- 
struction, and  interested  contractors,"  he  said,  in  the 
report  referred  to,  "have  recently  published  and  dis- 
seminated much  reading  matter  advocating  buildings 
constructed  entirely  of  reinforced  concrete  as  a  type 
well  adapted  to  resist  earthquake  shocks.  Much  of 
the  information  and  man^-  of  the  statements  so  pub- 
lished are  misleading.  It  would  therefore  seem  ap- 
propriate and  necessary  to  sound  a  note  of  warning 
and  conservatism  to  those  who  contemplate  the  erec- 
tion of  buildings  of  this  class  in  sections  subject  to 
earthquake  disturbances.  In  typical  reinforced  or  ar- 
moured concrete  buildings,  not  only  the  walls  and  the 
floors,  but  also  the  columns,  girders  and  beams  are 
built  of  stone  concrete  reinforced  with  steel  rods,  bars, 
etc.  The  radical  feature  of  doubtful  expediency  in 
these  buildings  is  the  substitution  of  reinforced  con- 
crete for  the  steel  columns,  girders  and  beams  which 
are  ordinarily  used  in  the  best  prstcticc  in  fireproof 
buildings.  In  reinforced  concrete  construction,  how- 
ever, slight  displacements  or  settlements  are  of  vital 
importance  and  a  menace  to  the  safety  and  integrity 
of  the  building.  The  light  rods  and  bars  which  are 
ordinarily  employed  for  reinforcing,  and  which  are 
anchored  in  the  concrete  or  simply  hoiikcd  together. 
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lack  the  positive  rigidity,  strength  and  tenacity  of  the 
standard  steel  connections,  and  would  in  no  case  with- 
stand the  same  distortion  without  failure."  His  con- 
clusion that  the  success  and  safety  of  reinforced  con- 
crete depends  wholly  upon  the  uniformly  good  quality 
of  the  cement,  may  now  be  universally  agreed,  but  only 
with  the  added  proviso  as  to  good  workmanship.    The 


most  useful  paragraph  in  his  report  is  that  in  which 
he  says  "in  order  that  the  superstructure  may  with- 
stand earthquake  shocks,  it  is  absolutely  necessary  that 
the  foundations  be  adequate  and  stable,  and  of  sufli- 
cient  strength  to  enable  the  entire  base  of  a  building 
to  move  as  a  unit."  Surely,  a  reinforced  concrete 
structure  is  just  the  one  to  answer  this  requirement. 


The    Design   and   Construction   of   the   New 
City    Reservoir   at   Regina 

specially  Contributed  by  R.O.  Wynne-Roberts,  M.  Inst.  C.E.,  M.  Can.  Soc.  C.E. 


THE  part  of  Boggy  Creek  watershed  from  which 
the  city  of  Regina  obtains  its  main  supply  of 
water  is  about  seventy-two  miles  in  area,  and 
the  nearest  point  is  about  six  miles  distant 
by  skyline,  or  eight  miles  by  road.  The  watershed 
has  a  pear-shaped  boundary,  the  narrowest  and  lowest 
point  being  at  the  southwest  corner,  where  the  city 
owns  land.  On  this  land  about  forty-five  artesian  wells 
have  been  sunk.  The  water  in  all  cases  overflows  the 
surface,  and  is  collected  and  conveyed  by  underground 
pipes  to  Barton  pump-well,  which  has  a  capacity  of 
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270,000  gallons.  In  a  pump  house  adjacent  to  the 
well  there  are  two  80  h.p.  Crossley  oil  engines,  and 
two  2,000,000  g.p.d.  turbine  pumps  to  raise  the  water 
to  Tor  Hill  reservoir,  which  was  described  in  these 
columns  about  a  year  ago.  This  reservoir  has  a 
capacity  of  5,000,000  gallons.  It  is  built  of  reinforced 
concrete,  is  circular  in  plan,  202  feet  in  diameter,  25 
feet  deep,  and  stands  about  90  feet  above  the  pumps 
and  about  120  feet  above  the  city  street  level.  The 
water  is  conveyed  from  this  reservoir  to  the  city  by 
an  18-inch  steel  main,  which  has  a  maximum  deliver- 
ing capacity  of  about  3,500,000  gallons  per  diem.  In 
an  adjoining  section  are  located  a  number  of  springs, 
yielding  from  400,000  gallons  upwards,  according  to 
the  season.  This  constituted  the  onlj'  source  of  sup- 
ply for  the  city  until  1911,  and  was  quite  inadequate. 
This  water  is  conveyed  by  15-inch  vitrified  pipes  to 
a  basin  half-way  to  Regina,  and  thence  by  a  cast  iron 
main,  partly  12,  but  principally  10  inches,  in  diameter. 
The  present  total  yield  is  from  2iX  to  3  million  gallons 
per  day,  but  it  is  estimated  that  Boggy  Creek  area 
will  yield  up  to  four  or  five  million  g.p.d.,  by  extending 
the  collecting  lines  and  sinking  additional  wells.  The 
10-inch  supply  is  pumped  into  the  city  mains  by  an 
electrically-driven  turbine  pump,  but  the  18-inch  ordin- 
arily afifords  a  gravity  pressure  of  45  pounds  per  square 
inch.  When  the  demand  is  great  and  the  pressure  is 
diminished  the  water  is  pumped  by  a  5,000.000  g.p.d. 
Escher-Wyss  turbine  pump  driven  by  a  Bellis  &  Mor- 
com  high-speed  steam  engine. 

Additional  Supply 
The  writer  some  time  ago  reported  to  the  city 
council  on  the  question  of  additional  water  supply, 
and  recommended  the  adoption  of  a  scheme  which  in- 
volved the  taking  of  water  from  five  watersheds  con- 
tiguous to  Boggy  Creek,  making  a  total  area  of  about 
200  square  miles,  and  estimated  to  yield  about  10,000,- 
000  g.p.d.  This  scheme  can  be  carried  out  piece- 
meal, provided  the  initial  works  are  properly  laid  out. 
A  part  of  the  scheme  was  a  27-inch  steel  main  to  tap 
the  Silver  Stream  area,  with  a  branch  to  Tor  Hill 
reservoir.  As  the  existing  mains  from  Boggy  Creek 
were  delivering  the  maximum  quantity  on  the  gravi- 
tation pressure  system,  it  was  deemed  desirable  to 
lay  the  part  of  the  27-inch  main  from  Tor  Hill  reser- 
voir to  the  city  so  as  to  supplement  the  quantity  and 
pressure.  The  cost  of  the  pipe-line  was  estimated  at 
about  $508,000,  which  was  a  large  amount  to  incur 
under  the  prevailing  financial  conditions.  As  a  city 
reservoir  would  be  necessary  even  with  such  a  main. 
City  Works  Commissioner  Thornton  considered  that 
the  reservoir  would  suffice  for  the  time  being.     The 
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supply  to  the  reservuir  is  from  the   10-inch  line,  and 
the  night  surplus  from  the  18-inch  main. 

Having  considered  all  points  of  the  scheme,  it  was 
decided  to  build  such  a  reservoir.  There  were  two 
sites  available— one  near  the  cemetery,  on  which  a 
duplicate  of  the  Tor  Hill  circular  reservoir  could  be 
constructed,  and  the  other  a  piece  of  land  near  the 
power  house.  Having  regard  to  the  convenience  of 
a  reservoir  near  to  the  power  house,  and  to  obviate 
the  cost  of  laying  a  large  main  from  the  other  site, 
the  power  house  site  was  selected.  This  land,  how- 
ever, was  limited,  and  did  not  permit  of  embankments ; 
consequently  the  writer  designed  a  rectangular  basin 
covering  the  entire  site  and  part  of  a  closed  street, 
the  length  being  250  feet,  the  width  153  feet,  and  the 
water  depth  22  feet.  It  has  a  capacity  of  5,000,000  gal- 
lons, and  was  estimated  to  cost  about  $125,000,  ex- 
clusive of  the  land.  Reservation  was  made  for  a 
duplicate  reservoir  to  be  built  in  the  future. 

General  Design  of  Structure 

The  site  was  practically  level,  and  as  it  was  advis- 


crete  near  the  walls,  and  these  bars  extend  8  feet  up 
the  walls  to  form  the  necessary  tie.  Half-inch  round 
bars  are  also  laid  within  6  inches  of  the  surface  at  6- 
inch  centres  in  two  directions.  These  bars  are  tied 
with  wire  at  every  fifth  intersection  in  one  direction, 
and  at  every  intersection  in  the  other.  The  column 
bases  have  an  extra  layer  of  >4-inch  bars  at  12-inch 
centres  in  the  lower  portion.  The  concrete  was  laid 
to  the  level  of  the  bars,  and  when  these  were  placed 
the  next  portion  of  concrete  was  poured,  on,  and  final- 
ly a  2-inch  finishing  coat  of  fine  concrete  laid  and 
trowelled  to  a  close-textured  surface.  There  is  a  fall 
of  one  foot  fnmi  one  end  t(i  the  other  of  the  floor,  and 
a  small  fall  from  the  sides  to  the  major  axis. 

Walls  and  Counterforts 
The  walls  are  33  inches  thick  at  die  base  ,wah  an 
addition  of  a  splay  on  the  inside  of  36  inches.  There 
is  a  set-back  on  the  outside  of  the  wall  at  the  ground 
surface,  and  here  the  concrete  is  14  inches  thick,  and 
at  the  top  10  inches  thick.  The  external  faces  are  ver- 
tical, but  on  the  inside  there  is  a  batter  of  11  inches 
in  a  height  of  23  feet.    There  is  an  overhanging  cop- 


Section  showing  method  of  fastening  horizontal  rods. 

able  to  assure  a  constant  head  on  the  turbine  pumps, 
most  of  the  reservoir  had  to  be  built  above  ground. 
The  floor  level  is  6  feet  below  the  ground  surface, 
and  the  top  water-line  about  16  feet  above.  The 
work  will  be  described  in  the  order  of  construction. 

Excavation 

It  was  intended  to  excavate  the  ground  by  macli- 
ine,  but  in  order  to  aflford  more  employment  it  was 
done  entirely  by  manual  labor.  The  excavation  ex- 
tended about  one  foot  beyond  the  wall-lines,  and  to 
an  average  depth  of  7  feet  4  inches.  The  actual  cost 
of  labor  was  46  cents,  and  team  work  50  cents,  per 
cubic  yard.    The  material  was  entirely  gumbo  clay. 

Floor 

The  floqrfor  a  distance  of  22  feet  inwards  from  the 
walls  is  20  inches  thick;  the  central  portion  is  12 
inches  thick,  and  under  each  column  20  inches  thick. 
The  reinforcements  consist  of  ^  inch  round  bars  at 
li-inch  centres  in  the  lower  part  of  the  thicker  con- 


Klevation  of  18-in.  inlet. 

ing  on  top  with  a  sloping  surface  to  shed  th  water. 
The  set-back  and  overhanging  coping  of  12  inches 
will  be  the  base  and  finish,  respectively,  of  a  cellular 
tile  wall,  which  will  be  explained  further.  The  coun- 
terforts are  14  inches  thick,  and  are  located  on  the 
line  of  beams  and  intermediately,  and  their  bases  ex- 
tend into  the  reservoir  11  ft.  6  in.,  and  finish  at  9 
inches  above  top  water  level,  the  projection  there  be- 
ing 12  inches.  The  counterforts  at  the  corners  are 
smaller,  to  admit  of  circulation  of  the  water.  The  ex- 
treme corners  were  filled  in  solid  to  avoid  complicated 
form  work,  etc.  At  the  connections  of  the  counterforts 
with  the  wall  6-inch  splays  are  provided.  Spaces  are 
left  in  top  of  walls  to  receive  beams,  etc.  The  rein- 
forcements were  calculated  on  the  assumption  that  the 
walls  between  the  counterforts  were  acting  as  simple 
beams,  having  depths  equal  to  the  thickness  of  the 
walls,  and  a  uniform  load  ecjuivalent  to  the  varying 
depths  of  water.  The  horizontal  reinforcements  are 
round  bars  varying  in  diameter  and  spacing  to  cor- 
respond approximately  to  the  area  of  steel  required — 
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at  the  base  there  are  ^-inch  bars  at  4-inch  centres. 
These  bars  were  cranked  at  the  necessary  distances, 
and  the  ends  bent.  As  it  was  too  troublesome  a  work 
to  frequently  change  the  cranking,  owing  to  the  re- 
duced thickness  of  the  wall,  the  changes  were  madi' 
at  six  points.  The  counterforts  were  calculated  as 
cantilevers  hinged  at  the  base  of  the  wall  and  tied  t<. 
the  floor  at  the  toe,  and  are  horizontally  reinforced  at 
the  same  spacing  or  multiples  thereof  as  the  wall,  but 
the  diameters  are  less.  The  tension  bars  connecting 
the  toe  to  the  floor  cc^nsist  of  nine  1 '4-inch  round  bars, 
linked  round  bars  of  same  diameter,  inserted  cross- 
ways  in  the  floor  concrete.  These  bars  extend  up- 
ward for  one-third  the  height ;  there  the  number  is 
reduced  to  four,  and  from  two-thirds  height  to  to]; 
there  are  two  %-inch  round  bars.  The  overlaps  are 
two  feet,  with  the  ends  of  bars  all  bent.  The  horizon- 
tal bars  connecting  the  tension  bar  to  the  wall  are 
bent  into  horizontal  hooks  to  slip  over  the  tension 
bar  and  vertical  bends  to  fall  over  the  wall  bars.  There 
are  j^-inch  round  bars  at  12-inch  centres  vertically 
connecting  the  counterforts  with  the  floor.  To  provide 
for  temperature  stresses,  continuous  triangular  steel 
mesh  reinforcements  are  inserted  within  about  three 
inches  of  the  outside  face. 

As  it  was  most  important  that  the  horizontal  wall 
reinforcements  should  be  placed  where  designed,  and 
held  there  during  the  process  of  concreting,  the  writer 
adopted  practically  the  same  method  as  on  Tor  Hill 
reservoir.  Vertical  standards  consisting  of  2  in.  x  2  in. 
X  3/\6  in.  angles  are  located  one  at  each  buttress  and 
two  between.  Two  holes  were  drilled  on  one  web  to 
receive  each  bar,  and  a  soft  wife  inserted  through  the 
two  holes  to  bend  the  bars  in  place  at  the  required 
distances  apart.  This  method  fixed  the  bars  perman- 
ently, and  although  men  climbed  up  and  down,  no 
movement  took  place.  The  reinforcements  and  suj)- 
ports  gave  the  impression  of  a  secure  steel  basket 
work.  All  overlaps  of  wall  reinforcements  took  place 
at  the  junction  of  the  counterforts  with  the  wall. 

Columns 

The  84  columns  are  18  ft.  9  in.  apart  in  one  direc- 
tion and  19  ft.  0-^  in.  in  the  other,  and  are  16  inches 
square,  resting  on  pyramidical  bases ;  and  the  height 
from  the  top  of  the  base  to  the  underside  of  the  beams 
is  21  ft.  9  in.,  or  slightly  over  16  times  the  least  dimen- 
sion. It  is  somewhat  difticult  to  assure  true  align- 
ment and  perpendicularity  for  a  vertically-cast  col- 
umn of  this  height,  and  to  prevent  any  bending  the 
reinforcement  consisted  of  2  in.  x  2  in.  x  3/16  in.  steel 
angles  tied  together  with  1  in.  x  3^  in.  flat  iron  rivetted 
at  24-inch  centres,  which  proved  to  be  very  satisfac- 
tory. 

Roof 

It  was  intended  to  construct  the  root  entirely  of  re 
inforced  concrete  to  carry  a  live  load  of  200  lbs.  per 
S(|uare  foot,  and  careful  designs  were  prepared  for  this 
purpose ;  but  owing  to  a  suspension  of  the  work  caused 
by  futancial  distm-bances  due  to  the  liuropean  political 
situation,  much  time  was  lost,  and  it  was  necessary  to 
adopt  a  quicker  method  of  construction.    Consequently 
steel  joists  were  substituted   for   the   reinforced   con 
Crete  beams.    The  primary  beams  run  across  the  reser 
voir,  and  the  secondary  beams  lengthwise.    The  prim- 
ary beams  are   18  ft.  9  in.  long,  and  rest  on  the  col- 
umns, and  the  secondary  are  19  ft.  0-y»  in.  less  the  thick- 
ness of  the  primary  wel),  and  are  secured  together  bv 
standard  angle  coimections.    The  secondary  beams  are 
6  ft.  4  in.  apart.     The  roof  concrete  floor  is  5  inches 


' 

i 

JL     '.>JBfe^^^M 

i 

■M 

Is. 

i__ 

III 

)       >— — ■ 

~  /~'  • 

•a 

Wall  reinforcement. 

thick ;  it  rests  on  the  steel  beams,  and  is  reinforced 
with  No.  31A  continuous  triangular  steel  mesh  54 
inches  wide,  with  overlaps  of  4  inches.  The  work  of 
concrete  has  had  to  be  suspended  owing  to  the  frost, 
and  will  be  completed  in  the  spring.  Manhole  covers 
at  each  end  and  four  ventilators  were  inserted  in  the 
roof.  The  roof  has  a  fall  of  12  inches  from  the  middle 
to  the  ends,  and  rain-water  outlets  are  provided  to 
carry  ofif  the  surface  water.  The  roof  beams  and  con- 
crete are  disconnected  from  the  walls  by  a  thick  layer 
of  felt,  so  as  to  obviate  any  stress  induced  by  tem- 
perature contraction  or  expansion  being  applied  to 
the  walls. 

Waterproofing 

No  waterproofing  compound  was  used  with  the  con- 
crete, but  when  the  walls  were  dry  a  thick  layer  of 
hot  liquid  bitumen  was  painted  on,  and  afterwards 
coated  with  neat  cement  cream.  This  process  was 
found  to  be  effectual  in  the  Tor  Hill  reservoir,  and  was 
again  applied  in  this  case.  The  roof  will  be  coated  in 
a  similar  manner. 

Concrete  Mixtures 

The  cement  was  supplied  by  the  Canada  Cement 
Company,  and  the  gravel  was  obtained  from  the  city 
gravel  pits,  supplemented  by  some  screened  gravel 
from  the  neighborhood.  The  pit  gravel  was  tested  be- 
fore the  work  was  started,  and  found  to  be  fairly  uni- 
form. No  screening  was  done.  There  are  railway  spur 
tracks  at  each  end  of  the  reservoir,  which  were  found 
to  be  very  convenient,  for  the  gravel  was  shovelled  in- 
to the  hopper,  cement  added,  and  the  whole  mixed  by 
Ransome  mixers.  Five  bags  of  cement  per  cubic  yard 
of  gravel  were  used  in  the  floor,  six  bags  in  the  walls. 


Column  construction. 
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8^  bags  in  the  columns,  eight  bags  in  the  roof,  and 
6.3  bags  per  cubic  yard  in  the  floor  finish. 

Drawings 

The  drawings  were  so  prepared  that  the  nature  of 
the  reinforcements  in  every  part  of  the  work  could  be 
seen — that  is,  the  position  of  the  cranks,  bends,  over- 
laps, etc.,  were  shown,  and  the  number  of  bars,  diam- 
eters, lengths,  and  weights  were  given.  When  the 
work  was  being  carried  out  the  cranked  bars  fell  into 
their  allotted  places  and  then  were  fastened  by  wire. 
The  work  proceeded  methodically  from  start  to  finish, 
and  doubtless  this  contributed  considerably  to  the 
economies  eflfected — for  there  was  very  little  loss  of 
labor  and  materials,  the  work  having  been  pre-ar- 
ranged. 

Placing  Concrete 

As  the  concrete  was  mixed  it  was  conveyed  in  or- 
dinary two-wheel  tipping  concrete  carts  over  runways 
erected  from  time  to  time  in  the  most  convenient  posi- 
tions. Men  were  employed  in  slicing  the  concrete  in 
place,  and  care  was  taken  to  assure  that  the  steel  was 
properly  covered. 

Drains 

An  8-inch  sewer  pipe  was  laid  outside  the  base  of 


Form  wort<. 


the  walls  to  remove  any  water  that  may  collect  there, 
and  also  to  conduct  the  rain-water  to  the  sewer. 

Tile-facing 

As  the  land  occupied  by  the  reservoir  was  limited 
and  expensive,  it  was  essential  that  the  fullest  possible 
use  should  be  made  of  it.  Consecjuently  embankments 
had  to  be  eliminated  and  the  walls  supported  internally 
— hence  the  reason  for  using  counterforts.  Owing  to 
the  absence  of  external  ])rotection  such  as  would  be 
obtained  by  embankments,  steps  were  taken  to  in- 
sulate the  wall  against  temperature  in  another  nian- 
-  ner.  After  due  consideration,  the  method  that  was 
deemed  expedient  was  the  construction  of  an  external 
cellular  tile  facing.  Ties  have  been  left  on  the  out- 
side of  the  concrete  walls  to  bind  the  tile-facing  to  it. 
The  facing  has  been  designed  to  produce  a  pleasing 
efifect  by  providing  i)ilasters  and  recessed  panels.  The 
winter  arrived  before  this  work  could  be  undertaken, 
and  consequently  it  was  held  over  until  the  coming 
spring  weather. 

Iron  Work 

Inlets. — There  are  two  inlets,  one  at  each  end,  one 
18  inch  and  one  10  inch.  This  is  because  of  local  con- 
ditions. Each  inlet  is  j)rovided  \yith  a  sluice-valve  on 
the  outside  of  the  reservoir,  and  a  Glenfield  &  Kennedy 
equilibrium  ball  valve,  which  will  control  the  height 
of  water  at  any  pre-determined  level.  As  previously 
mentioned,  the  18-incli  inlet  will  discharge  the  surplus 
night  flow,  and  to  assure  the  city  a  pressure  a  Glen- 
field &  Kennedy  loaded  equilibrium  valve  with  by- 
pass has  been  inserted  on  this  main,  and  so  adjusted 
that  no  water  will  discharge  into  the  reservoir  until 
the  new  pressure  has  exceeded  a  fixed  point.  In  other 
words,  the  equilibrium  valve  will  act  as  a  relief,  and 
when  the  water  level  has  reached  a  definite  position 
the  ball  valve  will  shut  off  the  supply. 

Outlet. — There  is  one  30-inch  bellmouthed  outlet 
at  the  upper  end  of  the  reservoir,  and  this  is  con- 
nected with  the  pumping  plant  in  the  power  house 
close  by.  All  valves  on  this  line  are  24-inch,  with 
taper  pipes  at  each  end. 

Overflow  and  Scour. — These  are  located  at  the  low- 
er end  of  the  reservoir.  The  overflow  pipe  has  a  bell- 
mounted  top,  and  is  22  ft.  6  in.  above  the  floor  at  that 
point.  It  is  secured  to  the  wall  by  4  in.  x  J^  in.  steel 
stays.  The  scour  pipe,  also  14  inches  diameter,  is 
situated  in  a  sump  3  ft.  deep.  The  overflow  and  scour 
run  into  one  pipe  outside  the  reservoir  where  the  valves 
are  located.  All  external  valves  are  provided  with 
chambers.  Ladders  are  constructed  of  4  in.  x  3^  in. 
steel  stringers  and  •}4-in.  rungs  15  inches  apait,  and 
18  inches  long. 

Puddle  Rings. — All  cast-iron  pipes,  bends,  etc.,  in- 
serted in  the  concrete  work  were  provided  with  6  in. 
x  1  in.  puddle  rings  cast  on  with  brackets,  with  the 
view  to  preventing  water  seeping  along  the  ])ipework. 

Power  House  Connections 

Inasmuch  as  it  was  ini])()rtant  to  provide  adequately 
for  fire  extinction,  the  writer  advised  that  the  connec- 
tions between  the  city  reservoir  and  the  pump  should 
be  made  as  large  as  possible,  to  suffice  for  some  years, 
and  in  the  interval  the  additional  27-inch  main  from 
Tor  Hill  reservoir,  already  referred  to,  would  doubt- 
less be  constructed. 

The  basis  of  the  calculation  in  connection  with 
computing  the  quantit}'  of  water  required  for  fire  ex- 
tinction purposes  was  the  formula  suggested  by  the 
American  National  Board  of  Fire  Underwriters,  which 
is:  Y  =  850  Vx  (1  —  0.01   v'x)  in  which  Y  represents 
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Imperial  gallons  i)er  minute,  and  X  represents  the  pop- 
ulation in  thousands. 

The  pipe  arrangement  at  the  ])ovvcr  house  consists 
of  one  36-inch  supply  main  fed  by  the  18-inch  main 
from  Tor  Hill  reservoir,  and  30-inch  pi])e  from  the  city 
reservoir,  and  one  36-inch  delivery  main.  These  arc 
parallel,  and  only  a  few  feet  apart.  When  the  gravity 
supply  and  pressure  from  the  18-inch  main  is  ample 
(supplemented  by  the  10-inch  supply  which  hitherto 
had  to  be  pumped)  the  water  passes  direct  into  the 
36-incl-.  delivery  main ;  otherwise  all  water  is  con- 
ducted to  the  supjjly  main  and  jjumped  at  city  pres- 
sure into  the  36-inch  delivery  main.  There  is  an  out- 
let from  the  36-inch  delivery  leading  into  a  warmed 
underground  chamber  under  the  footway,  and  there 
it  is  divided  into  three  distributing  mains — a  24-inch 
to  southeast  district,  a  24-inch  to  .southwest  district, 
and  an  18-inch  to  the  north  district.  Each  of  these 
distributing  mains  is  so  arranged  that  the  connections 
in  the  chamber  will  allow  one,  two  or  three  of  the 
branches  to  be  used  simultaneously.  On  each  branch 
there  is  a  Cjlenfield  &  Kennedy  pressure-regulating 
valve,  which  can  be  adjusted  to  any  pressure,  and 
each  main  has  a  Simplex  Venturi  meter.  The  pressure- 
regulating  valves  are  normally  out  of  commission,  but 
Vvhen  a  tire  occurs  in  any  district  two  of  the  pressure 
regulators  are  put  into  action  by  simi)ly  opening  small 
taps  near  the  pump,  and  thus  the  fire  pressure  produced 
by    the    pumps   is   concentrated    on    the   district   from 
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which  the  alarm  was  received.  These  regulators  have 
lever  arms  carrying  the  weights  which  Hx  the  outlet 
pressure,  and  the  piston  connected  to  the  free  end  of 
the  lever  is  operated  by  the  outlet  pressure,  causing 
it  to  rise  or  fall,  and  in  doing  so  an  indicator  in  the 
power  house  is  moved  correspondingly,  and  thus  the 
operating  engineer  can  see  at  a  glance  what  is  taking 
place. 

Each  Venturi  meter  is  connected  to  the  power 
house  by  two  wrought-iron  pipes,  which  conduct  the 
main  i)ressure  and  the  throat  pressure  to  the  recorder 
which  indicates  the  rate  of  flow,  records  on  a  chart 
the  varying  flows,  and  also  shows  by  a  counter  the 
total  quantity  discharged. 

The  credit  for  the  neat  and  simple  contrivance  in- 
stalled in  connection  with  the  regulator  valves  and 
Simplex  Venturi  meters  is  due  to  Mr.  T.  H.  Small- 
wood. 

Forms 

The  wall  forms  consisted  of  1  in.  x  8  in.  sheeting 
supported  by  2  in.  x  4  in.  uprights  at  24-inch  centres, 
tied  and  strutted  to  forms  on  the  opposite  face  by 
soft  wire.  The  counterforts  were  formed  in  a  similar 
manner,  except  that  the  sloping  face  had  2  in.  x  8  in. 
and  splays  2  in.  x  10  in.  The  runways  were  built  of 
()  in.  x  6  in.  verticals,  4  in.  x  6  in.  horizt)ntals,  and  2  in 


surface  boards. 
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the  balance.  The  total  actual  cost  of  the  reservoir 
was  $78,514.86,  and  the  pipe  connections  $14,951.72 — 
making  a  total  of  $93,466.58,  or  $94,657  inclusive  of 
sundry  expenses;  so  that  a  saving  of  at  least  $30,343, 
which  is  equal  to  23.2  per  cent,  on  the  estimate,  was 
effected  by  carrying  out  the  work  under  the  direct 
control  of  the  Waterworks  Department. 

Itemized  Cost. — It  may  be  interesting  to  give  a 
few  of  the  itemized  costs. 

Labor,  excavation cii.  yd.       .46 

Labor,   concrete   mixing  for   floor cu.  yd.       .47>i 

Labor,  concrete  placing  for  floor cu.  yd.       .21 J4 

Labor,  concrete  mixing,  for  walls cu.  yd.       .54 

Labor,  concrete  placing,  for  walls cu.  yd.       .50 

Labor,  concrete  mixing,    floor    finish    cu.  yd.       .51^ 

Labor,  concrete  laying,    floor    finish    cu.  yd.  $2.03 

Labor,  concrete  mixing,  columns cu.  yd.       .46 

Labor,  concrete  placing,  columns cu.  yd.  $1.22J^ 

Labor,  concrete  mixing,   roof cu.  yd.       .49J/^ 

Labor,  concrete  placing,   roof cu.  yd.       .44 

Labor,  steel  reinforcement  in  floor per  100  lbs.       .16 

Labor,  steel    reinforcement    in    walls    ...    per  100  lbs.       .59J4 

Labor,  steel  angle  standards per  100  lbs.       .77 

Labor,  steel  bending  for  walls per  100  lbs.       .44}4 

Labor,  steel  mesh  in  roof 201^ 

Labor,  form  work,  wall per  sq  ft.       .05 

Labor,   stripping   formwork     from     walls,     per  sq  ft.       .00^ 

La^jor,  formwork  for  columns per  sq.  ft.       .05J4 

Labor,  stripping  formwork   from  columns,   per  sq.  ft.       .01 J/^ 

Labor,   formwork   for  roof per  sq  ft.       .03 

Labor,   waterproofing  walls per  sq  ft.       .00J4 

Labor,  cement  washing  walls per  100  sq.  ft.       .70 

Labor,   structural   steel   in   roof per   ton  $2.94 

Labor,  placing  column  reinforcement,  per  100  sq.  ft.       .70}4 
The  walls  cost  for  labor  in  placing  concrete, 
.30J4  per  cu.  yd.  for  the  first  9  ft.  in  height. 
.47      per  cu.  yd.  for  the  second  9  ft.  in  height. 
$1.05      per  cu.  yd.  for  the  third  9  ft.  in  height. 
The  City  Works  Commissioner,  Mr.  L.  A.  Thorn- 
ton, took  an  active  interest  in  the  work,  which  was 
inanaged  by  Mr.  J.  M.  MacKay,  the  Waterworks  Sup- 
erintendent.    Mr.  H.  Gibson  had  charge  of  the  execu- 
tion of  the  work,  while  Mr.  I.  Ormond   Riddell  was 
the    Resident   Engineer,   and    Mr.   Theo.    BrockmanR 
checked  the  design. 


Revenue  from  sewage  disposal  is  one  of  the  sub- 
jects discussed  in  the  "Surveyor's"  annual  review  of 
progress  in  sewage  treatment  in  luigland.  It  is  stated 
that  there  are  few  places  where  any  income  is  derived 
from  sewage,  and  among  these  Bradford,  Yorks,  prob- 
ably stands  easily  first.  Although  the  total  cost  of 
disposal  in  1913  was  £89,000,  the  sale  of  grease  alone 
brought  in  £48,000,  while  the  sludge  residue,  after 
the  removal  of  the  grease,  was  sold  in  large  quanti- 
ties as  manure,  being  sent  to  France,  Belgium,  Florida, 
and  even  as  far  as  India  for  tea  gardens  on  the  slopes 
of  the  Himalayas.  The  revenue  derived  from  the  sale 
of  these  by-products  more  than  covers  the  cost  of 
operation,  so  that,  apart  from  capital  charges,  the  sew- 
age disposal  works  are  self-supporting. 


As  already  stated,  the  estimated  cost  of  the  reser- 
voir and  connection  was  $125,000.  The  reservoir  alone 
was  estiinated   to  cost  $110,000,  and   the  connections 


Concrete  should  not  be  too  wet  or  too  dry.  If 
too  wet  it  will  shrink  an  excessive  amount  in  setting 
and  hardening:  if  too  dry  when  placed  it  will  not  be 
dense,  as  the  mortar  will  not  run  into  the  spaces.  It 
is  better  to  use  too  much  than  too  little  water,  but 
mixtures  that  are  too  wet  are  not  .so  strong  as  medium 
mixtures. 
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Distinctive  Features  of  the  Lethbridge  Sewage 

Disposal  Works 

By  A.  C.   D.  Blanchard,  M.  Can.  Soc    C.E.* 

THE   city   of    Lethbridge   is   situated   on   a   level  Detritus  Tanks. — The  detritus  tanks  which  contain 

plateau  about  250  feet  above  the  JJelly  River,  the  screens  are  in  duplicate  and  have  hopper  bottoms, 

Lethbridge  is  the  principal  centre  of  popula-  each  equipped  with  a  sludge  valve.     The  screens  do 

tion  in  southern  Alberta,  and  has  had  a  steady  not  reach  to  the  bottom  of  the  chambers.     They  are 

growth  since  the  time  of  the  installation  of  its  first  of  ^-inch  wrought  iron  with  34-inch  openings.     After 

waterworks  system  in  1904.     At  the  present  time  the  passing  through  the  screens,  the  liquid  passes  over  a 

population   is   about    12,000.      With    the   extension    of  weir  into  a  collecting  channel,  and  is  then  distributed 

sanitary  sewers  the   volume  of  sewage  is  rapidly  in-  through    two    18-inch    pipes    controlled    by    penstocks 

creasing.     The  water  pumped  averages  1,300,000  gal-  into  the  distributing  channels  of  each   sedimentation 

Ions  per  day,  and  the  waste  returned  to  the  disposal  tank.     The  sludge  or  detritus  in  the  compartment  of 

works  is  in  the  vicinity  of  1,000,000  gallons  per  day.  the  detritus  chambers  is  intended  to   be  disposed  of 

The  city  has  a  separate  sewerage  system,  and  three  through  sludge  pipes  discharged  by  gravity  into  one 

converging  outlets  bring  all  the  sewage  to  the  site  of  of  the  sludge  beds.     Each  detritus  tank,  in  volume, 

th'e  works  by  gravity.  contains  675  cubic  feet.    The  liquid  surface  area  is  120 

The  disposal  works  recently  constructed  and  now  square  feet  and  the  area  of  the  screen,  including  open- 
in  operation  is  one  of  the  first  of  its  kind  to  be  placed  i"gs,  is  52  square  feet. 

in  operation  in  Canada,  and  it  is  proposed  in  this  arti-  Sedimentation  Tanks. — The  sedimentation  tanks 
cle  to  deal  not  only  'with  the  design  and  construction  are  in  duplicate.  They  are  covered  with  a  concrete 
of  the  works,  but  also  to  offer  criticisms  and  state  cer-  roof  6  inches  thick,  supported  by  24-inch  I-beams,  ex- 
tain  conclusions  which  have  been  reached  since  the  cepting  over  channels,  which  are  covered  with  remov- 
commencement  of  operations  in  the  hope  that  these  able  creosoted  planks.  Throughout  the  length  of  each 
may  be  of  some  service  in  future  problems  of  a  similar  are  two  distributing  weirs.  The  one  first  reached  by 
character.  the  liquid  is  on  a  slope  of  about  two  inches  in  the 

The  plant,  located  on  flat  ground  near  the  river  length  of  one  hundred  feet,  and  the  second  weir  is 
edge,  is  ideally  situated,  being  more  than  200  feet  be-  level.  This  latter  weir  is  intended  to  equalize  the  flow 
low  the  settled  portion  of  the  city.  The  general  design  so  that  the  velocity  of  the  liquid  across  any  portion  of 
of  the  works  was  prepared  by  the  consulting  engineer,  the  tank  will  be  uniform,  thereby  causing  the  minimum 
Mr.  T.  Aird  Murray,  M.  Can.  Soc."  C.E.,  who  was  en-  of  disturbance  during  settlement.  Before  reaching  the 
gaged  by  the  city  for  that  purpose ;  and  after  the  plans  collecting  weir,  the  sewage  is  baffled  by  a  6-inch  con- 
had  been  completed,  they  were  carried  out  by  the  au-  crete  wall  with  4-inch  holes  near  the  bottom  of  it  at. 
thor,  then  City  Engineer.  After  the  general  design  intervals  of  three  feet.  The.  liquid  passes  through 
was  made,  a  number  of  improvements  were  suggested  these  apertures  into  the  collecting  channel  over  the 
by  the  author,  and  in  addition  certain  other  changes  weir.  This  channel  averages  15  inches  in  depth,  there 
were  made,  having  in  view  saving  in  first  cost.  All  being  a  bottom  slope  of  6  inches  from  end  to  end. 
alterations  were  referred  for  approval  to  the  consulting  f  he  particles  capable  of  settling  during  the  period  of 
engineer.  flow  in  the  tank  are  deposited  on  slopes  of  wire  glass. 

The  principal  part  of  the  construction  was  carried  and  when  they  have  accumulated  in  sufficient  mass  the 

out  under  contract,  this  including  all  concrete  work,  .solids  slide  down  the  slopes  and  under  the  glass  apron 

the  building  of  the  chlorinating  house,  and  the  setting  into  the  sludge  compartment.    This  apron  is  a  distinc- 

of  all  pipes  and  machinery.    The  filter  machinery  itself  tive  feature  of  the  Lethbridge  tank,  and  consists  of  34- 

was  furnished  by  Adams  Hydraulics,  Limited,  of  York,  inch  wire  glass  laid  on  4-inch  I-beams  spaced  5  feet  on 

England.     A  contract  was  also  executed  between  the  centres.    The  apron  has  a  slope  of  one  foot  in  3.3  feet, 

city  and  the  principal  contractor  to  fill  two  of  the  cir-  and  completely  covers  the  sludge  chamber.     The  cor- 

cular  filters  with  filter  medium,  some  of  which  had  al-  responding  fore-slope  at  the  collecting  side  of  the  tank 

ready  been  placed  near  the  site  during  the  slack  time  's  formed  in  concrete  on  solid  foundations,  in  which 

of  the  previous  winter.     The  city  filled  the  third  filter  the  wire  glass  is  imbedded  to  form  a  smooth  surface, 

with  screened  gravel  after  the  contractors  were  away  The  slope  of  this  portion  is  the  same  as  that  of  the 

from  the  ground.  apron.    Each  tank  is  one  hundred  feet  long  and  thirty- 

In  the  design  of  the  sedimentation  tanks  there  was  two  feet  wide.     The  period  of  flow  for  maximum  ca- 

sufficient  novelty  to  evoke  considerable  discussion  at  pacity  is  practically  two  and  one-half  hours,  and  the 

the  meeting  of  the  Dominion  Health  Commission  in  maximum  average  velocity  of  flow  is  at  a  rate  of  .037 

Montreal  in  1911,  and  as  a  consequence  some  details  foot  per  second.    The  total  contents  and  measurements 

of  the  design  were  altered,  but  the  general  type  re-  of  the  various  compartments  are  as  follows : — 

mained  the  same.    The  particular  type  of  tank  installed     (a)  Total  capacity :i4,ooo  cu.  ft. 

has  been  known  as  the  "Lethbridge"  tank.     There  is     ^^^  Sludge  capacity loaiiii  cu.  ft. 

nothing  unusual  in   the   design  of  other  parts   of  the      ^^^  Capacity  above  apron 10,475  cu.  ft. 

plant,  which  is  intended  to  treat  the  sewage  of  the  city  ^'^^   Capacity  between  sludge  line  and  apron  . .       8,000  cu.  ft. 

by    preliminary    screening,    sedimentation,    sprinkling      ^^^  Liquid  surface  area 3.200  cu.  ft. 

filters  and  a  further  passage  through  small  sedimenta-  Note. — Sludge  capacity  is  taken  up  to  toe  of  fore-slope, 

tion  tanks.    The  liquid  thus  purified  is  passed  through  The  capacity  of  the  sludge  compartments  of  both  tanks 

a  narrow  baffle-race  where  chlorine  solution  may  be  amounts  to  20,266  cu.  ft.     Storage  is  provided  for  a 

applied.  period  of  three  and  one-half  months,  based  on  a  separa- 

,  ;0f  the  Greater  Winnipeg  Water  District:   formerly  City  Engineer  l'""  "[  ^'"-'f,^  ^"^  one-half  Cubic  yards  of  liquid   sludgC 

of  Lethbridge.  to  each  million  gallons  of  sewage.     Each  compartment 
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has  four  hopper-shaped  bottoms,  a  separate  shidgv; 
\alve  beini;-  provided  at  the  junction  of  the  four  slopes 
in  each  bottom.  Two  slopes  of  each  hoi)per  have  a 
pitch  of  one  in  two  and  the  other  two  slopes  have  a 
pitch  of  one  in  three,  these  variations  being  caused  on 
account  of  the  fact  that  the  hopi)ers  are  not  square. 
The  top  of  the  sludge  compartment  is,  of  course,  form- 
ed by  the  glass  apron  previously  mentioned,  and  tlii^ 
apron  has  sufficient  pitch  to  allow  gases  which  collect 
on  the  under  side  to  pass  t(;  the  extreme  upper  part  of 
the  apron,  from  which  they  are  removed  through  small 
galvanized  iron  pipes.  Iji  addition  there  are  two  9- 
inch  vitrified  pipes  at  the  ends  of  each  tank  which  also 
serve  as  outlets.  The  sludge  valves  open  on  a  6-inch 
cast  iron  pipe  line  running  lengthwise  with  each  tank, 
and  after  these  pipes  are  carried  beyond  the  wall  of  the 
tanks  they  meet  a  9-inch  pipe  line  leading  from  the 
detritus  tank  sludge  chamber  directly  to  the  sludge 
beds.  The  stems  operating  the  sludge  valve  extend 
through  the  glass  apron  to  the  roof  and  are  exposed  for 
use  by  removing  small  cast  iron  covers  set  in  the  con- 
crete roof.  One-inch  water  services  direct  from  the 
city  force  main  are  connected  to  the  end  of  each  line  ui 
sludge  pipes  for  the  purpose  of  flushing,  if  desired. 

The  collecting  channel  between  the  sedimentation 
tanks  discharges  into  a  cast  iron  pipe  with  a  bellmouth 
on  a  level  with  the  bottom  of  the  channel.  The  sewage 
in  entering  this  bellmouth  is  subjected  to  a  natural 
vortex  motion  for  the  purpose  of  giving  the  the  liquid 
a  chance  to  dra.w  down  and  absorb  all  the  oxygen  pos- 
sible. This  pipe,  which  is  21  inches  in  diameter,  dis- 
charges into  a  distributing  chamber  in  which  are  lo- 
cated the  three  controlling  valves  for  each  of  the  three 
filter  units.  The  liquid  passes  through  to  either  of 
the  filters  by  means  of  12-inch  cast  iron  pipes  laid 
along  the  bottom  of  the  filter  fioors  to  the  riser  pipes  at 
the  centres  of  the  filters.  The  filter  apparatus  is  of  the 
standard  "Cresset"  type.  The  sprinkling  arms  cover  a 
circle,  having  a  diameter  of  108  feet,  and  are  probably 
the  largest  yet  installed  in  this  country. 

Filters. — The  filters  are  three  in  number  with  con- 
crete fioors  and  have  their  surfaces  exposed  to  the 
weather.  They  are  placed  in  juxtaposition  so  that  the 
circular  walls  surrounding  them  do  not  meet  at  the 
point  of  contact  of  each  filter.  The  walls  are  of  con- 
crete, and  the  filters  are  built  on  the.  natural  soil,  ex- 
cept at  one  place,  where  it  was  found  that  the  groiuid 
was  not  sufficiently  high  to  carry  the  floor.  At  this 
I)oint  the  outside  walls  were  carried  down  to  the 
proper  foundation,  and  the  space  between  the  ground 
level  and  the  luuler  side  of  the  concrete  fioor  was  filled 
with  gravel,  the  maximum  fill  being  in  the  vicinity  of 
two  feet.  'Ihe  medium  is  composed  of  a  mixture  of 
broken  brick,  hard  furnace  slag,  and  gravel,  the  aver- 
age diameter  of  the  particles  i)eing  about  2^2  to  3 
inches.  Near  the  bottom  of  the  filters  the  slag  was  put 
ill,  in  large  pieces  to  protect  the  four-inch  collecting 
pipes  of  vitrified  and  field  tile  which  have  >4-in  open 
joints,  and  also  to  permit  tiie  quick  (low  of  the  liquid 
along  the  bottom.  The  central  arm  or  standard  carrv- 
ing  the  revolving  arms  was  surrounded  by  a  pigeon- 
holed brick  wall,  about  four  feet  away  from  the  drum. 
Ibis  construction  was  not  only  for  the  purpose  of  in- 
s|)ecting  the  machinery,  but  also  to  provide  am])le 
aeration  for  the  filter  beds  themselves.  The  slope  of 
the  floor  is  six  inches  in  a  distance  of  fifty-four  feet. 
The  total  medium  area  of  all  three  filters  is  .62  acre, 
the  average  depth  of  medium,  7  ft.,  and  the  maximum 
capacity  of  the  sprinklers  is  one-fifth  of  maximum,  or 
133  3(X)  gallons  to  each  distributer. 

Humus  Tanks. — These  tanks,  for  the    purpose    of 
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obtaining  further  settling  of  the  partially  piiritied  joints  of  any  description  were  introduced,  the  18  ft. 
liquid  after  passing  through  the  filters,  are  constructed  walls  being  3  ft.  and  4  ft.  thick  at  the  bottom  and  taper- 
in  duijlicate,  and  are  built  adjacent  to  the  filters,  and  to  18  inches  at  the  top.  The  5  ft.  walls  were  a  uniform 
at  a  depth  sufficient  to  provide  a  good  fall  from  the  thickness  of  18  inches.  For  a  small  portion  of  some  of 
central  collecting  channel  of  each  filter  to  the  distribut-  the  walls  near  the  top  2  ft.  square  metal  forms  were 
ing  channels  of  the  tanks.  They  have  each  a  capacity  used.  These  were  found  easily  and  quickly  handled, 
of  4,120  cubic  feet.  The  bottom  skjpes  of  these  tanks  left  a  good  face,  but  were  awkward  when  the  lengtii  of 
are  drained  to  one  central  sludge  valve,  and  in  order  the  wall  was  not  a  multiple  of  the  size  of  the  form,  or 
to  clean  out  one  of  these  tanks  it  is  necessary  to  decant  when  the  intersecting  floors  were  not  square  with  the 
the  liquid  and  drain  ofif  humus  from  the  bottom  with  surface.  In  laying  the  hopper  floors  a  runner  was  laid 
the  aid  of  flushing.  These  tanks  are  likewise  con-  down  each  angle,  and  after  laying  the  concrete  side, 
structed  of  concrete  and  are  provided  with  a  roof  of  these  were  extracted  and  the  spaces  were  filled  in  a 
concrete  reinforced  with  expanded  metal  and  steel  week  or  so  later.  This  was  found  satisfactory  where 
beams  in  the  same  manner  as  the  sedimentation  tanks,  the  foundation  was  hard  shale.  The  floors  were  12 
The  liquid  is  drawn  oflf  from  the  tanks  into  the  col-  inches  thick  of  1  :2:4  concrete  laid  in  one  layer,  screed- 
lecting  channel  over  weirs  12  inches  wide,  and  it  then  ed  and  finished  with  a  steel  float.  The  aggregate  used 
passes  into  a  baftferace  at  the  upper  end  of  which  is  for  all  concrete  was  river  gravel  obtained  close  to  the 
inset  a  ])ipe  leading  to  the  float  chamljer  in  the  chlor-  site;  occasionally  sand  was  screerted  out,  but  usuallv 
inating  house.  There  is  also  to  be  installed  a  small  the  natural  gradings  with  slight  adjustment  were 
]3i|)e  carrying  the  hypochlorite  solution.  found  to  i)e  sufficiently  accurate.  'The  6-inch  concrete 
Measurements  of  each  humus  tank  are  as  fol-  roof  was  reinforced  with  \o.  3  mesh  10-gauge  e.xpand- 
lows: —  ed  metal.     The  concrete  was   1:2:4  laid  in  one  layer. 

(a)  Capacity '■ 4,120  cu.  ft.  and  finished  with  light  tamper  and  wooden  float,  the 

(b)  Liquid  surface  area 1,200  sq.  ft.  cribbing  being  partly  supported  from  underneath  and 

(c)  Length  of  influent  and  efHuent  weirs  ......         80  ft.  partly  hung  from  the  24-inch  beams  carrying  the  roof. 

(n)  Distance  apart  of  influent  and  effluent  weirs         15  ft.  The  fore-slope  was  com])osed  of  a  9-inch  concrete  base 

(e)  Difference  in  elevation  of  influent  and  efthi-  with  j4-i'T-"li  wire  rolled  glass  2  feet  square  laid  on  the 

ent  weirs .  1  ft.  surface,  and  embedded  in  a  rich  mortar  of  cement ;  ncj 

The  design  of  the  chlorinating  plant  is  so  arranged  clips  were  foimd  necessary.  The  glass  apron  was  ear- 
that  there  is  an  automatic  regulation  of  the  flow  of  ried  on  4-inch  I-beams  at  8.5  lbs.,  with  5  ft.  centres 
chlorine  solution  into  the  liquid.  This  is  done  by  the  let  into  the  wall  at  the  upper  end  and  supported  on 
rise  and  fall  of  the  float  in  the  float  chamber,  which  concrete  piers  18  inches  high  at  the  lower.  On  the  top 
operates  a  lever,  which  in  turn  regulates  the  supply,  flange  of  the  beam  creosoted  wood  strips  were  fixed 
Thus  if  the  Volume  of  liquid  coming  through  the  liu-  with  small  iron  cleats  sunk  flush  with  the  wood.  The 
mus  tank  is  increased,  the  level  rises  in  the  bafflerace,  ,'4 -inch  wired  glass  in  sheets  .t  ft.  x  3  ft.  were  laid  on 
causing  a  consequent  increase  of  chlorine  solution  to  these  strips,  embedded  with  a  mixture  of  litharge  and 
be  applied.  The  bafflerace  is  only  intended  to  give  a  white  lead.  Each  sheet  was  secured  along  the  l()v\  cr 
thorough  mixing  of  the  chlorine  solution  before  the  edge  with  two  copper  clips  3  inches  wide  secured  to 
liquid  is  discharged  into  the  main  outfall  sewer,  which  the  wood.  Thus,  each  sheet  was  supported  entirely 
carries  the  finally  purified  effluent  to  the  river  at  a  dis-  independent  of  the  other, 
tance  oi  about  one  thousand  feet.  In  the  building  the  circular  walls  of  the  filters,  tem,- 

Sludge  Beds. — The  sludge  beds  are  in  duplicate  and  plates,  convex  and  concave,  cut  to  the  proper  circle, 

are  simply  rectangular  excavations  in  the  soil.     It  was  were  placed  on  top  of  the  foundation,  which  had  been 

not  found  necessary  when  the  plant  was  constructed  to  run   in    trenches.   The   boxing   of   placed   boards   bent 

do   anything  towards   putting  in   a  gravel  or   broken  horizontally  and  attached  to  upright  studs  was  kept 

stone  bottom  to  these  beds,  as  there  are  strata  of  gravel  in  position  by  the  templates  at  the  bottom,  and  at  the 

in  the  excavation  which  carried  away  moisture  from  top  by  distance  pieces,  and  securely  wired  through  the 

the  deposited  sludge  in  a  most  eft'ectual  manner.    This  thickness  of  the  wall.     The  boxing  was  'braced  from 

was   taken   advantage   of   in    the   construction    of   the  the  inside  only  by  means  of  perpendicular  pieces  of  2 

sludge  beds.     A  narrow  roadway  at  the  end  of  each  ins.  x  6  ins.  i^laced  at  a  distance  of  about  7  ft.  from  the 

bed  gives  access  for  carts  for  removing  the  dried  hu-  cribbing  opposite  every  second  stud  and  tied  into  the 

mus.     Each  bed  has  a  surface  area  of  480  square  feet.  studding   at   the   top    and    bottom,   and   one   diagonal 

Construction. — The  excavation  work  was  started  in  brace  to  each.     This  method  of  construction  fulfilled 

February,  commencing  with  the  sedimentation   tank,  the  double  duty  of  efficient  bracing  and  also  of  pro- 

I'or  this  part  of  the  work  almost  6,000  cubic  yards  was  viding  bents  for  the  gangways  from  which  to  pour  the 

removed  from  the  toe  of  a  coulee,  the  greatest  deptii  concrete  walls. 

l)eing  forty-three  feet.  The  surplus  dirt  was  all  re-  The  machines  mixing  the  concrete  for  the  filter 
moved  with  dump  wagons  and  slips,  piled  up  aroimd  walls  and  floors  were  ])laced  on  a  staging  erected  on 
the  site  and  afterwards  used  for  banking.  After  re-  the  same  level  as  the  top  of  the  walls.  Three  mixers 
moving"  the  top  two  or  three  feet  of  soil,  the  excavation  were  worked,  one  at  the  centre  of  each  filter.  A  gang- 
was  all  hard  shale,  making  the  work  somewhat  slow  way  ten  feet  wide  and  on  the  same  level,  and  330  feet 
and  necessitating  blasting,  but  had  the  advantage  of  long,  ran  down  the  centre  for  the  complete  length  of 
requiring  no  shoring  or  timbering  of  any  description,  the  three  filters,  connecting  up  the  three  machine  stag- 
The  concrete  was  first  started  by  nmning  the  footing  ings,  and  permitting  the  teams  hauling  gravel  and  sand 
for  the  wall  and  erecting  on  them  sectional  forms  of  to  enter  at  one  end  and  drive  off  at  the  other.  I^roni 
dressed  boarding.  The  forms  were  placed  the  required  the  mixing  stage  radial  nmways  were  placed  out  to  the 
distance  away  from  the  face  of  the  shale  wall  and  brae-  edge  of  the  filters,  in  order  that  the  concrete  hand- 
ed from  the  parallel  wall  sixteen  feet  distant,  the  same  dump-carts  might  travel  in  a  circle.  The  proportions 
j)racing  thus  serving  for  two  walls.  The  concrete  was  of  materials  composing  the  concrete  for  the  floors  and 
poured  in  layers  of  from  two  to  three  feet,  a  complete  walls  were  the  same  as  for  the  tanks,  the  floor  being 
circuit  being  made  each  day.     No    reinforcement    or  lightly  tamped  and  screeded  off.     In  each   filter  eiglu 
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lines  of  4-inch  vitrified  open  jointed  branch  pipes  were 
embedded  lialf  tlieir  dejnh  in  the  concrete.  These  hnes 
ran  from  the  circumference  to  tlie  centre,  and  had  a 
fall  of  6  inches.  The  portion  of  the  floor  laying  be- 
tween the  lines  of  branches  was  bnilt  with  a  slight 
cross  fall  and  drained  with  4-inch  butt-jointed  field 
pipes. 

In  placing  the  medium,  the  overhead  gangway,  and 
especially  constructed  wagons  were  used.  The  nie- 
diimi  for  filters  No.  1  and  No.  2  was  first  broken  to  ihe 
required  sizes,  selected  and  shaken  free  from  dust  and 
small  particles  by  means  of  coke  forks,  and  carefully 
l)laced  in  the  wagons.  The  bottoms  of  the  wagons 
were  of  an  inverted  "V"  shape,  and  projected  beyond 
the  sides  and  over  the  wheels.  The  sides  were  hinged 
at  the  top  to  the  two  ends,  allowing  the  cart  to  be 
dumped  on  to  chutes  at  each  side  of  the  gangway.  Eacli 
chute  terminated  on  a  portable  platform  from  which 
the  medium  was  taken  and  sjjread  by  means  of  wheel- 
barrows. Any  medium  smashed  in  dumping  was  shov- 
elled off  the  platform  back  to  the  gangway.  The 
medium  for  filter  No.  3  consisted  entirely  of  screened 
gravel,  and  was  carted  from  the  Ijorrow  i)it  directly 
into  the  filter. 

Operation  and  Maintenance. — Operation  of  the 
plant  was  commenced  in  the  month  of  October,  1912, 
and  the  a|)paratus  was  given  a  fair  trial  before  heavy 
frosts  set  in.  Some  difficulty  was  encountered  in  ob- 
taining a  proper  seal  in  the  drums  of  the  rotating  fil- 
ters, and  it  required  a  considerable  length  of  time  lo 
find  out  the  exact  cause  of  the  defect.  After  careful 
examination  it  was  found  that  the  upper  portion  of  the 
drum  had  developed  a  very  small  leak  which  allowed 
the  air  gradually  to  escape,  with  an  ultimate  loss  of  the 
seal.  This  was  easily  repaired  and  continuous  run- 
ning of  the  filter  units- was  then  .possible. 

After  a  month  or  two,  however,  it  was  noticed  that 
a  very  considerable  amount  of  colloidal  matter  was  ac- 
cumulating in  the  revohing  arms  of  the  filter,  and  it 
was  found  necessary  to  employ  a  man  for  a  large  por- 
tion of  the  day  to  keep  the  small  holes  in  the  filter  arms 
from  choking.  After  Several  endeavors  to  find  the 
cause  of  this  trouble  it  was  observed,  that  when  the 
accumulation  in  the  detritus  tank  increased  the  accu- 
mulation in  the  filter  arms  became  more  objectionable. 
Since  no  adequate  means  were  provided  for  removing 
the  detritus  from  the  bottom  of  the  tanks,  it  was  de- 
cided to  flush  the  accumulating  sludge  out  into  one  of 
the  sludge  beds.  This  process  was  then  adopted  at 
regular  intervals.  It  apjieared,  however,  that  if  the 
detritus  tanks  were  sufficiently  shallow  to  cause  prac- 
tically all  the  matter  which  would  not  pass  througii 
the  screens  to  go  over  into  the  sedimentation  tanks  and 
there  be  deposited  as  sludge,  the  liquid  reaching  the 
tanks  would  be  more  uniform  in  consistency,  and  the 
process  of  treatment  improved.  An  alteration  of  the 
shape  of  the  chambers  was  then  considered,  providing 
for  the  filling  up  of  the  lower  portion  of  the  detritus 
tanks  with  stone  or  gravel,  and  the  building  in  of  a 
.concrete  floors,  the  screens  being  sloped  sufficiently  to 
give  the  proper  area  for  the  cajiacity  of  the  plant.  By 
doing  this  it  was  hoped  that  the  difficulty  in  connec- 
tion with  the  clogging  of  the  filter  arms  would  be  ob- 
viated, and  the  nuisance  caused  by  the  flushing  of  the 
fresh  sludge  into  the  sludge  beds  eliminated.  The  par- 
ticular design  adopted  for  the  detritus  chamber  was 
felt  to  be  the  most  troublesome  feature  of  the  plant. 

.'\fter  the  plant  had  been  oiierating  for  a  month  or 
two,  severe  frosts  were  ex|)erienced,  which  caused  con- 
siderable ice  to  form  on  the  top  of  the  exposed  filter 


beds,  and  on  one  occasion,  after  a  snow  fall  of  some 
six  or  eight  inches,  one  of  the  filters  was  started  uj) 
with  the  expectation  that  the  warm  .sewage  would  melt 
the  snow.  Unfortunately,  however,  the  weather  sud- 
denly became  colder,  and  instead  of  the  snow  disap- 
pearing, it  was  changed  into  ice,  and  it  was  found  im- 
l)ossible  to  get  rid  of  this  accumulation  until  it  was  re- 
moved entirely  from  the  filters.  This  was  the  only 
time  that  there  was  any  trouble  with  the  revolving 
arms  on  account  of  the  accumulations,  and  it  should 
never  recur,  as  the  operator  has  had  the  benefit  of  past 
experience.  Throughout  the  winter  months  ice  ap- 
peared on  the  surface  of  (he  filter  beds  during  cold 
weather,  and  gradually  built  up  into  circular  ridges  be- 
tween which  were  narrow  openings,  these  openings, 
of  course,  appearing  directly  in  the  line  of  spray  from 
the  filter  arms.  No  attempt  was  made  to  measure  the 
efficiency  of  the  beds  under  such  conditions,  but  it  is 
hoped  that  a  proper  laboratory  will  soon  be  installed 
with  a  chemist  in  charge,  and  analyses  made  of  the 
effluent  not  only  from  the  filters,  but  also  after  passing 
through  all  stages  of  purification.  After  running  the 
plant  througliout  the  winter  months,  it  was  found  pos- 
sible to  obtain  continuous  operation  of  the  filters  witli 
their  machinery  and  surfaces  exposed  to  the  weather. 
In  the  following  summer  it  was  established  that  the  fly 
nuisance  was  not  a  serious  factor  in  so  isolated  a  posi- 
tion. The  construction  of  costly  roofs  over  the  filter 
luiits  was  therefore  abandoned,  although  provision  had 
been  made  in  the  design  of  the  filter  machinery  for  the 
support  of  roof  trusses  from  the  central  posts. 

The  filters  are  all  thrown  into  use  by  the  opening 
t)f  penstocks  by  hand,  which  would  appear  to  be  a 
better  arrangement  than  automatic  control,  for  the  rea- 
son that  the  winter  conditions  are  sufficiently  severe 
to  cause  freezing  in  the  drums  of  filters  which  might 
be  thrown  out  of  commission  for  any  length  of  time 
unless  these  were  drained.  Every  time  a  filter  is  shut 
down,  therefore,  the  operator  proceeds  to  drain  out 
the  drum  forming  the  air  seal. 

The  difference  in  level  between  the  surface  of  the 
lic|uid  in  the  sedimentation  tanks  and  the  top  of  the 
riser  at  the  centre  of  each  filter  gave  considerable 
trouble  when  a  large  volume  of  sewage  was  delivered 
to  the  plant.  There  was  a  noticeable  surge  in  the  dis- 
tributing chamber  at  the  entrance  to  the  filters,  and 
frequently  the  top  of  the  riser  would  overflow,  thus 
discharging  unfiltered  sewage  into  the  humus  tanks. 
It  was  deemed  advisable  to  make  an  overflow  from  the 
distributing  chamber,  and  this  was  accomplished  by 
cutting  through  one  of  the  walls  of  the  chamber  and 
inserting  a  12-inch  pipe  delivering  into  a  trough  laid  on 
the  to])  of  the  filter  medium  between  filters  Nos.  1  and 
2  at  a  place  not  reached  by  the  distributing  arms.  This 
arrangement  seems  to  give  satisfaction,  and  once  or 
twice  each  day  there  is  a  surge  which  is  efficiently 
taken  care  of  in  this  way. 

The  design  provides  for  a  capacitj*  of  two  million 
imperial  gallons  daily  for  a  population  of  20,000  in- 
habitants using  a  maximum  of  100  gallons  per  head 
per  day. 

The  total  cost  of  engineering  and  construction 
amounted  to  $84,000,  or  $4.20  for  each  unit  of  popula- 
tion with  the  plant  operating  to  capacity. 

The  design  of  the  undertaking  was  in  the  hands 
of  Mr.  T.  Aird  Murray,  who  acted  also  in  an  advisory 
capacity  during  the  progress  of  the  work.  The  work 
was  carried  out  under  the  direct  supervision  of  Mr.  W. 
.\.  Adam.  Assistant  Engineer.  Messrs.  Hotsen.  Leader 
and  Goode  successfully  executed  the  work  involved  in 
the  principal  contract. 
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Recent    Developments    in    Bridge 

Construction 


IN  an  interesting  and  comprehensive  review  of  the 
important  engineering  work  of  1914  our  London 
contemporary,  The  Surveyor,  is  particularly  il- 
luminating and  suggestive  in  the  field  of  bridge 
construction.  We  publish  copious  extracts  relating  to 
general  developments  in  bridge  construction  and  de- 
sign. The  section  relating  to  noteworthy  steel  bridges 
of  the  world  will  provide  information  requested  of  us 
recently  by  a  number  of  our  readers. 

Masonry  and  concrete  are  still  the  most  largely 
used  materials  for  highway  bridges,  but  in  many  of 
the  highway  bridges  designed  by  our  railway  engi- 
neers brick  and  steel  are  still  in  great  favor.  Hrick 
arches  are  very  useful  for  short  spans  and  where  the 
depth  of  material  in  the  bridge  is  not  of  great  import- 
ance ;  but  for  spans  over  40  ft.,  masonry,  concrete,  or 
steel  are  more  reliable  and  economical.  While  ma- 
sonry or  reinforced  concrete  may  be  used  for  spans 
between  300  ft.  and  400  ft.,  it  has  not,  up  to  the  pre- 
sent, been  found  advisable  to  use  those  materials  for 
greater  spans.  The  longest  existing  bridge  in  these 
materials  is  the  reinforced  concrete  bridge  at  Lang- 
weis,  Switzerland,  with  a  span  roughly  of  330  ft. ;  but 
the  proposed  Spuyten-Duyvil  Creek  Bridge  at  New 
York,  with  a  span  of  703  ft.,  will  eclipse  all  records 
in  this  class  of  structure.  For  the  largest  spans 
steel  is  still  without  a  competitor ;  and  while 
simple  trusses  can  be  used  up  to  700  ft.,  is  is 
more  economical  and  advisable  to  adopt  the  canti- 
lever principle  for  spans  above  this  length.  The  canti- 
lever system  has  generally  been  adopted  for  the  larg- 
est span  bridges,  such  as  the  Forth  Bridge  and  the 
new  Quebec  Bridge  over  the  St.  Lawrence  River.  The 
site  of  the  bridge  cannot  always  be  fixed  from  purely 
engineering  considerations,  as  the  saving  of  time  and 
haulage  by  giving  a  more  direct  route  may  frequently 
lead  to  the  selection  of  a  more  expensive  site.  Phy- 
sical considerations  again  largely  influence  the  design, 
such  as  the  difficulty  of  obtaining  satisfactory  founda- 
tions, the  avoidance  of  steep  approach  roads,  the  area 
of  the  waterway  required  for  floods,  and  the  headway 
necessary  in  the  case  of  navigable  rivers  or  canals. 

For  spans  up  to  300  ft.,  which  may  be  said  to  meet 
the  majority  of  the  cases  the  municipal  engineer  has 
to  deal  with,  there  is  a  growing  tendency  to  prefer 
reinforced  concrete  to  masonry  or  steel.  The  saving 
in  first  cost  over  stone,  and  the  saving  in  maintenance 
over  steel,  accounts  for  the  selection  of  concrete  in 
most  cases ;  but  the  flatter  arches  that  can  be  adopted, 
and  in  the  case  of  small  spans  of  the  beam  and  slab 
type  the  absence  of  steep  gradients  in  the  bridge  ap- 
proaches, and  consequent  saving  in  embankments, 
make  concrete  not  only  convenient  'and  economical, 
but  also  a  growing  and  formidable  competitor  of  stone. 

Bridge  Aesthetics 

Stone,  however,  is  still  preferred  by  many  engi- 
neers, and  for  nearly  all  the  more  important  bridges 
of  a  national  and  monumental  character  stone  is  the 
material  used  for  the  arches,  spandrils  and  balustrades, 
though  concrete  is  generally  used  for  backing  to  arches, 
spandrils,  piers  and  abutments. 

The  objection  to  concrete  for  facing  is  its  want  of 
color  an4  texture,  and  the  unsig^htly  surface  cracks 


which  appear  to  develop  in  nearly  all  concrete  struc- 
tures. Added  to  this  drabness  and  disfigurement  is  the 
fact  that  neither  architects  nor  engineers  have  yet 
solved  the  problem  of  treating  this  material  in  an  ar- 
tistic or  ])leasing  manner.  This  is  especially  so  in  the 
case  of  the  majority  of  bridges  where  reinforced  con- 
crete has  been  used,  for  many  of  them  are  so  bald 
and  ugly  that  they  have  brought  the  materials  into 
great  disfavor  with  many  engineers  and  architects. 


NOTEWORTHY  STEEL  BRIDGES  OF  THE  WORLD 

Ol''  very  large  steel  bridges  which  are  still  in 
course  of  construction  or  weie  opened  this 
year,  the  new  Quebec  Bridge  over  the  St. 
Lawrence  Rover,  the  River  Ganges  Bridge 
at  Sara  Ghat,  the  Scherzer  Bridge  over  the  Pamban 
Channel,  between  Lidia  and  Ceylon,  and  the  Manhat- 
tan and  Hell  Gate  bridges  at  New  York  may  be  men- 
tioned. 

Quebec  Bridge. — The  new  Quebec  Bridge  now  in 
course  of  construction  is  of  the  cantilever  type,  and 
provides  for  four  lines  of  railway  and  two  footways, 
but  for  no  highway  traffic.  It  is  3,239  ft.  long  between 
the  faces  of  the  abutments.  The  main  span  is  to.  be 
1,800  ft.  between  the  centres  of  bearing,  the  anchor 
arms  being  515  ft.  long,  the  cantilever  arms  580  ft. 
long,  and  the  central  suspended  span  will  measure 
640  ft.  It  has  one  approach  span  140  ft.  long  at  the 
south  end,  and  two  spans  of  a  total  length  of  296  ft. 
at  the  north  end.  The  width  of  the  bridge  is  88  ft., 
and  the  clear  height  above  extreme  high  water  is  150 
ft.  The  type  of  truss  is  of  a  somewhat  unusual  de- 
sign, being  of  the  so-called  "K"  system.  This  type 
has  a  number  of  advantages  for  a  large  bridge,  es- 
pecially during  construction,  the  chief  being  that  dur- 
ing erection  of  the  cantilever  span  it  is  possible  to 
complete  each  panel  by  itself  and  move  the  traveller 
out  to  the  end  of  the  com])leted  portion.  The  bridge 
is  to  take  on  each  track  two  Cooper's  Class  E  60  en- 
gines, followed  or  preceded  by  a  train  load  of  5,000 
lb.  per  lineal  foot  of  track.  In  addition  to  the  actual 
dead  weight  of  the  structure,  a  load  of  500  lb.  per  foot 
run  was  provided  for  on  the  suspended  span,  and  of 
800  lb.  per  foot  run  on  the  remainder  of  the  bridge 
as  an  allowance  for  the  winter  snows.  The  bridge  will 
weigh  8.7  tons  per  foot  near  the  centre,  and  38  tons 
per  foot  near  the  piers,  the  corresponding  figures  for 
the  Forth  Bridge  being  2  and  13^/^  tons. 

Sara  Ghat  Bridge. — The  bridge  over  the  River 
Ganges  at  Sara  Ghat,  about  120  miles  above  Calcutta, 
will  carry  the  main  line  of  the  Eastern  Bengal  State 
Railway,  and  ranks  as  one  of  the  most  costly  engi- 
neering schemes  in  India  and  the  Far  East.  The  esti- 
mated cost  of  the  bridge  and  approaches  is  over  £3,- 
000,000.  It  is  a  double-line  bridge,  capable  of  carry- 
ing the  heaviest  future  loads,  has  a  headway  of  40  ft., 
and  provides  a  public  footway.  The  river  has  erodible 
banks,  and  at  each  abutment  of  the  bridge  are  two 
guide  banks  of  the  Bell-bund  type,  each  4,000  ft.  long. 
The  Ijridgc  has  fifteen  spans  of  345  ft.,  centre  to  centre 
of  bearings,  on  piers  spaced  359  ft.  apart,  and  at  each 
end  there  are  three  sjians  of  75  ft.  The  main  girders 
are  of  th^  hog-back  "N"  type,  with  sub-panels,  with. 
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a  depth  of  52  ft.  at  the  centre.  The  width  of  the 
bridge,  including  the  footway,  is  48  ft.  6  in.  The  six- 
teen main  piers  are  carried  on  wells  sunk  to  a  depth 
of  150  ft.  to  160  ft.  below  lowest  water-level,  and  are 
probably  the  deepest  foundations  of  their  kind  in  the 
world.  It  is  hoped  to  complete  the  work  and  open 
the  bridge  to  traffic  during  the  present  year. 

Pamban  Scherzer  Bridge.— The  Scherzer  Bridge 
over  the  Pamba  Channel,  which  has  been  completed 
this  year,  afifords  a  means  of  communication  between 
India  and  Ceylon.  The  viaduct  from  Toniturai  Point 
to  Pamban  is  6,776  ft.  Icjng,  and  a  Scherzer  bridge  is 
constructed  across  the  Pamban  Channel,  the  channel 
being  deep  enough  to  allow  the  passage  of  vessels  of 
light  draught.  The  viaduct  has  145  openings  of  about 
40  ft.  span.  The  opening  bridge  is  a  double  leaf 
through  Scherzer  rolling  lift  bridge,  225  ft.  long  and 
16  ft.  wide.  At  each  end  of  the  bridge  is  a  fixed  struc- 
ture carried  on  steel  cylinders.  The  leaves  are  raised 
and  lowered  by  hand,  but  provision  is  made  to  work 
them  electrically  if  recpiired.  The  bridge  was  opened 
in  February,  1914,  and  reduces  the  length  of  the  sea 
voyage  from  Colombo  to  Tuticorin  from  150  to  22 
miles. 

Manhattan  Bridge.— The  Manhattan  Bridge,  con- 
necting Manhattan  Island  and  Greater  New  York, 
which  is  described  at  some  length  in  the  Engineer  of 
September  25th  and  following  issues,  carries  eight 
lines  of  railway  track,  two  promenades,  and  a  35-ft. 
roadway,  and  is  being  completed  at  a  cost  of  $25,000,- 
000.  It  is  6,855  ft.  long  over  all,  including  2,505  ft.  of 
steel  approach  viaducts,  and  is  2,920  ft.  long  between 
anchorages.  The  suspended  spans  are  725  ft.,  1,470 
ft.,  and  725  ft.  respectively.  They  have  a  maximum 
clearance  of  135  ft.  above  high-water,  and  are  120  ft. 
wide  over  all.  They  have  four  lines  of  stififening  trus- 
ses 24  ft.  deep,  suspended  from  cables  2\y2  in.  in 
diameter  and  about  223  ft.  long,  supported  on  steel 
towers  at  a  height  of  315  ft.  above  high-water.  The 
eight  railway  tracks  are  at  two  different  levels,  one 
being  over  the  other.  This  bridge  has  been  con- 
structed under  several  municipal  administrations,  and 
the  dimensions  and  type  of  the  structure  have  been 
from  time  to  time  radically  modified.  The  system  was 
originally  designed  as  a  wire  cable  structure,  then 
changed  to  one  with  eyebar  cables,  and  finally  re- 
stored to  the  wire-cable  system.  Several  engineers 
have  been  successively  responsible  for  the  work,  and 
two  well-known  architects  have  been  responsible  for 
the  architectural  features  of  the  substructure. 

Hell  Gate  Bridge. — A  bridge,  which  is  said  to  be 
the  largest  steel  arch  bridge  in  the  world,  is  being 
constructed  at  Hell  Gate,  over  the  East  River  in  New 
York,  between  Long  Island  and  Ward's  Island.  It 
will  form  part  of  the  New  York  Connecticut  Railroad, 
and  carry  four  lines  of  railway.  It  is  a  two-hinged, 
framed  arch  structure  of  1.017  ft.  span  between  the 
tt)wers  at  each  end,  977>4  ft.  span  centre  to  centre  of 
hinges,  and  280  ft.  rise  from  hinges  to  crown  of  the 
lower  chord.  The  roadway  will  consist  of  a  rein- 
forced-concrete  trough,  filled  with  ballast,  in  which  the 
sleepers  will  be  embedded.  The  main  stringers  of  the 
floor  carry  8-in.  transverse  I-beams,  15  in.  apart,  and 
between  and  on  the  top  of  these  the  reinforced  con- 
crete slab  of  the  track  trough  is  built.  Each  track 
■  will  have  its  independent  trough.  Huge  towers,  built 
of  reinforced  concrete  and  faced  with  granite,  are  to 
be  built  at  each  end  of  the  bridge,  which  not  only  give 
the  essential  stability  to  the  bridge,  and  form  orna- 
mental portals  and  terminals,  but  will  be  used  in  erect- 
ing the  structure- 


Three  other  steel  railway  bridges  now  being  com- 
pleted, to  which  brief  reference  may  be  made,  are  the 
bridges  over  the  Rio  Chico,  on  the  Mexican  National 
Railway,  the  bridge  at  Riga,  and  the  Great  Western 
Railway  bridge  at  Westbourne  Terrace.  The  Rio 
Chico  Bridge  is  a  single-track  cantilever  bridge,  hav- 
ing anchor  arms  of  105  ft.,  cantilever  arms  of  135  ft., 
and  suspended  span  of  120  ft.,  with  three-deck  girder 
spans  to  the  approaches,  making  a  total  length  of  701 
ft.  6  in.  The  Riga  Bridge  is  700  metres  long,  and  has 
ten  steel  arches,  the  longest  span  being  90  metres. 
There  is  one  opening  spanned  by  a  40-metre  bascule 
bridge,  operated  electrically.  The  new  bridge  at  West- 
bourne  Terrace  has  a  span  of  244  ft. 


The  Last-Minute  Bidder 

A  rather  interesting  question  came  up  at  a  recent 
road  letting,  reports  Engineering  and  Contracting.  The 
official  advertisement  stated  that  bids  would  be  receiv- 
ed until  3  p.m.  At  the  designated  hour  six  bids  were 
in  the  hands  of  the  official  in  charge.  Two  minutes 
later  another  contractor  submitted  his  proposal.  The 
bids  were  opened  and  it  was  found  that  the  late  bid- 
der had  offered  to  do  the  work  at  a  price  about  $100 
less  than  the  figures  of  any  of  his  competitors.  The 
supervisors  awarded  the  contract  to  the  next  lowest 
bidder  on  the  ground  that  the  low  bid  was  submitted 
after  the  specified  time.  It  was  then  claimed  that  the 
clock  in  the  room  of  the  official  in  charge  of  the  let- 
ting might  be  wrong.  A  telephone  inquiry  was  made 
at  the  office,  of  the  Western  Union  Telegraph  Com- 
pany, and  it  was  found  that  the  clock  was  four  min- 
utes fast  as  compared  with  the  Western  Union  clock. 
If  the  latter  time  was  to  be  accepted  the  contractor 
had  submitted  his  bid  two  minutes  before  the  closing 
hour.  The  supervisors  decided,  however,  that  their 
clock  was  official  time  as  far  as  they  were  concerned 
and  refused  to  change  their  decision  regarding  the 
award  of  the  work.  Last  minute  bidders  might  draw 
a  useful  moral  from  the  episode. 


Announcement  is  made  that  the  United  States 
Horse  Shoe  Company,  of  Erie,  Penn.,  will  erect  their 
Canadian  factory  at  Hamilton.  The  new  company  will 
be  known  as  the  Canadian  Horse  Shoe  Company,  Lim- 
ited. The  firm  is  capitalized  at  $300,000,  and  the  new- 
plant  will  represent  an  investment  of  from  $125,000  to 
$1.50,000.  A  site  of  nearly  five  acres  has  been  pur- 
chased at  Hamilton,  and  building  operations  will  be 
staited  early  this  spring.  The  President  and  General 
Manager  of  the  firm  is  Mr.  L.  A.  Mcllroy,  of  Erie, 
Penn. 


A  new  prize,  the  Leonard  C.  Wason  Medal,  is  to 
be  awarded  annually  by  the  American  Concrete  Insti- 
tute to  the  author  of  the  most  meritorious  paper  pub- 
lished by  the  institute  during  the  year,  unless  the 
board  of  direction  decides  that  none  of  the  papers  pre- 
sented is  of  such  character  as  to  merit  the  award.  The 
governing  conditions  are  that  the  competition  shall 
be  restricted  to  members  of  the  institute,  and  that  all 
original  papers  presented  to  the  institute  by  members 
and  published  by  the  institute  during  the  year  for 
which  the  medal  is  awarded  shall  be  open  to  the  com- 
petition, provided  that  such  papers  shall  not  have  been 
previously  contributed  in  whole  or  in  part  to  any 
other  association  nor  printed  elsewhere  prior  to  pre- 
sentation, 
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Suspended  Beam  Forms— Their  Advantages 
and  Disadvantages 

By  Sidney  Diamant' 

FROM  time  to  time  are  proposed  concrete  beams 
so  designed  that  in  their  construction  the 
necessity  of  wood  shoring  under  the  forms  is 
eliminated.  To  faciHtate  this  the  reinforcing 
steel  is  made  to  carry  the  dead  load  of  the  floor  sys- 
tem, considering  the  former  as  acting  alone  and  inde- 
pendent of  its  combined  effect  when  bonded  with  the 
set  concrete.  Generally  the  regular  bar  reinforcement 
is  replaced  by  a  latticed  steel  truss  of  a  depth  permit- 
ting the  covering  of  its  top  and  bottom  flanges  with 
1^-in.  thick  concrete. 

There  is  an  economic  depth  for  the  truss  to  resist 
the  stresses  developed  only  by  the  dead  load  or  weight 
of  the  construction.  However,  this  depth  may  be 
somewhat  reduced  because  of  the  greater  value  of  the 
truss  in  the  completed  reinforced  beam  to  resist  stress- 
es developed  by  the  total  load.  As  this  type  of  con- 
struction seems  advantageous  in  many  cases,  especial- 
ly when  long  spans  have  to  be  built,  the  writer  has 
made  a  careful  analysis  of  the  design  of  such  beams, 
their  advantages  and  disadvantages.  The  following 
case  was  assumed:  A  10  x  19-in.  reinforced-concrete 
beam,  i)reviously  calculated,  is  modified  to  meet  the 
requirements  for  the   use  of  suspended   forms.     The 


■ffA'KfStntpiy     ^^^Wire  Ends  Twhied 
Form  suspended  from  beam. 

forms  are  held  by  wires  passing  through  the  space 
between  adjacent  chord  angles  and  provided  top  and 
bottom  with  half-round  bearing  bars,  as  shown  in  the 
accompanying  drawing.  Previously  cast  concrete 
concrete  blocks  insure  the  proper  relation  between 
truss  and  form.  To  release  these  forms  it  is  neces- 
sary only  to  drive  out  the  lower  bearing  bar  and  clip 
the  suspension  wires. 

The  weight  of  the  16-in.  steel  truss,  calculated  for 
dead  load  only  and  not  inckuling  impact  due  to  de- 
positing concrete,  is  17  ])er  cent,  higher  than  the  steel 
bar  reinforcement  of  the  original  beam,  figured  as  a 
constrained  member.  Because  of  the  distribution  of 
the  truss  metal,  the  centre  of  gravity  of  the  steel  is 
raised  considerably,  thus  decreasing  the  effective  depth 
of  the  beam  by  40  per  cent.  Consequently,  when  the 
steel  in  this  truss  is  applied  to  resist  the  total  moment 
in  the  reinforced-concrete  beam,  it  is  found  to  be  35 
I)er  cent,  too  small.  The  ratio  of  beam  depth  to  slab 
thickness  develoi)s  a  width  of  T-flange  of  over  twice 
that  permissible  by  New  York  building  code  regula- 
tions. The  maximum  deflection  of  the  truss  under 
its  full  load  of  wet  concrete  is  %  in.    This  is  scarcely 
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noticeable  over  the  26-ft.  span  of  the  beam,  but  when 
impact  is  considered,  this  deflection  will  undoubtedly 
increase  to  about  1  in. 

Considering  this  type  of  construction  the  following 
advantages  may  be  claimed  :  ( 1 )  y\vailable  clear  space 
below  the  forms,  permitting  the  finishing  of  the  floor 
below  and  providing  room  for  the  building  of  new 
forms.  (2)  Cost  of  timber  posts  eliminated.  (3)  No 
delay  in  waiting  for  tlie  concrete  to  set  before  removal 
of  posts  which  are  to  be  used  again  in  the  upper  con- 
struction. 

The  following  disadvantages  exist:  (1)  More  steel 
is  required.  (2)  Excess  of  steel  not  again  available  for 
use  in  the  upper  construction  as  in  the  case  of  wooden 
shorting.  (3)  Damage  to  forms  and  leaking  will  re- 
sult from  excessive  and  varying  truss  deflection  dur- 
ing dejjosition  of  concrete.  (4)  Varying  deflection  dur- 
in  normal  conditions  of  erection  will  prevent  constant 
contact  between  steel  and  concrete,  thus  jjreventing 
proper  setting  of  the  concrete  and  bonding  of  the  com- 
ponent parts. — Engineering  Record. 


Concreting  in  Gold  Weather 

By  Leonard  C.  Wason' 

LONG  experience  can  best  overcome  the  obstacles 
attached  to  construction  work  in  winter.  In 
laying  brick  there  is  danger  of  the  mortar 
freezing,  and  in  concrete  work,  danger  of  the 
concrete  freezing.  But  while  brick  walls  will  generally 
stand  by  their  own  weight,  even  if  the  mortar  is  des- 
troyed by  frost,  concrete  subjected  to  frost  is  extreme- 
ly treacherous.  If  it  is  frozen  it  will  be  as  hard  as 
properly  set  concrete,  but  if  the  forms  are  removed 
the  work  will  collapse  as  soon  as  a  thaw  comes.  It  is 
true  that  frozen  concrete  will,  if  the  forms  are  kept  in 
place,  set  properly  when  the  thaw  comes,  and  experi- 
ments have  shown  that  the  strength  may  be  slightly 
increased  in  this  way.  But  only  an  expert  can  dis- 
tinguish between  the  appearance  of  frozen  concrete 
and  concrete  which  has  set  properly. 

Our  location  in  New  England  has  made  it  neces- 
sary for  us  to  do  a  great  deal  of  difficult  winter  work. 
From  our  experience  with  it,  we  do  not  hesitate  to 
recommend  the  use  of  reinforced  concrete  for  erection 
at  any  time  in  the  year.  Each  winter  we  have  carried 
through  three  or  four  good  sized  jobs,  and  can  confi- 
dently assert  that,  in  strength  and  excellence  of  work- 
manship, they  are  fully  equal  to  any  summer  concrete 
work.  We  are  willing  to  undertake  and  to  guarantee 
concrete  work  under  the  most  adverse  cold  weather 
conditions. 

Precaution  to  be  Taken 

P'rom  the  boiler  a  steam  pipe  is  taken  to  the  sand 
pile  and  another  one  to  the  stone  pile.  A  canvas  should 
be  thrown  over  the  top  of  the  stone  pile  to  retain  the 
heat  and  keep  out  storms.  On  jobs  where  sand  and 
stone  are  received  on  railroad  cars  a  steam  pipe  laid 
parallel  with  the  tracks  is  provided  with  at  frequent 
intervals,  from  which  hose  may  be  taken  directly  into 
the  car.  This  insures  that  all  sand  and  stone  are  warm 
when  placed  in  the  mixer.  Similarly,  steam  turned 
into  the  water  barrel  heats  the  water  used  in  the  mix- 
ing. The  cement  is  not  heated,  for  this  would  too 
greatly  accelerate  its  setting.  Salt  is  frequently  mixed 
with  the  concrete — from  y>  lb.  to  2  lbs.  to  each  bag  of 
cement — as  a  precaution  against  sudden  unexpected 
drops  in  tem])erature.     This  lowers  the  freezing  point 

•  President  Aberthaw  Conntrnciion  Co.,  Boston. 
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of  the  water  in  the  ctmcrcte,  and  although  it  slightly 
retards  the  set  of  the  cement,  it  does  not  seriously 
impair  its  strength. 

Before  pouring  ccjncrete,  all  forms  are  swept  clean 
of  snow,  and  ice  is  removed  with  a  steam  jet.  The 
building  as  it  goes  up  is  enclosed  with  canvas,  floor 
by  floor,  until  the  concrete  has  fully  hardened.  Sal- 
amanders burning  coke  are  placed  underneath  all 
freshly  poured  concrete  and  kept  burning  night  and 
day  until  the  hardening  is  complete.  In  this  way  the 
inside  of  the  building  is  kept  alxnit  30  (leg.  F.  above 
that  of  the  air  outside.  Care  is  necessary  in  using 
salamanders  because  of  the  risk  o^  fc^rmwork  fire — 
an  accident  which  we  have  been  fortunate  in  avoiding. 
The  tops  of  freshly  poured  concrete  floors,  which  can- 
not well  be  enclosed  in  canvas,  are  covered  with  paper 
and  about  a  foot  of  hay  or  straw,  the  latter  sometimes 
sprinkled  with  salt.  Several  other  metliods  are  used, 
as  circumstances  dictate.  I-ittle  care  need  be  used  to 
prevent  mass  concrete  from  freezing,  as  the  frost  will 
usually  strike  to  a  depth  of  about  1  in.  only. 

It  is  very  common  in  winter,  because  of  the  danger 
of  freezing,  to  put  the  tlnish  on  as  a  separate  opera- 
tion after  the  building  is  all  enclosed,  and  not  as  an 


Road  Engineer's  Tribute 

Editor  Contract  Record: 

I  have  looked  over  your  special  issue  very 
carefully  and  I  am  much  struck  with  the  excel- 
lent ideas  respecting  trade  possibilities  which 
have  been  outlined  by  your  contributors.  Numer- 
ous suggestions  are  made  which  should  have 
much  practical  value  under  present  conditions 
and  in  view  of  the  opportunities  for  trade  devel- 
opment which  are  now  opening  up  to  Canada. 

Yours  truly, 

W.  A.  McLean, 
(Provincial  Engineer  of  Highways  for  Ontario.) 


integral  part  of  the  construction.  When  it  is  so  put 
on,  it  must  be  kept  from  frost  for  the  first  forty-eight 
hours  at  least. 

The  expense  of  ])rotection  against  the  weather  is 
not  very  great — perhaps  from  6  to  10  per  cent,  more 
than  the  cost  of  the  concreting  in  warm  weather.  A 
part  of  this  extra  exi)ense  is  clue  to  the  heating  opera- 
tions, a  part  to  the  decreased  efficiency  of  workmen 
numbed  by  cold,  and  a  smaller  part  to  the  comparative- 
ly slow  ])rogress  of  work  due  to  allowing  a  longer 
period  for  the  concrete  to  harden.  In  spite  of  this,  we 
have  found  each  year  several  owners  who  have  con- 
sidered it  worth  while  to  .pay  this  extra  cost  on  the 
score  of  certain  and  early  delivery  of  completed  build- 
ings the  lirst  of  the  new  year. 

Occasionally  it  is  necessary  to  make  some  provision 
for  the  protection  of  the  men.  Shelters  or  wind-shields 
are  built  in  front  of  the  benches  where  carpenters  are 
making  up  forms,  as  well  as  around  the  men  at  the  con- 
crete mixer,  whose  work  does  not  necessarily  keep 
them  warm.  \\'here  excavation  is  going  on  in  the  open 
it  pays  to  have  a  building  with  a  good  fire,  where  the 
men  can  warm  themselves  when  necessary.  On  a  few 
l)articidarly  cold  jobs  it  has  proved  wise  to  furnish 
hot  colToe,  free,  in  these  shelters. — C<mcrete-Cemcnt 
Age, 


Proposed  Standard  Tests  of  Bituminous 
Road  Materials 

TI 1 E  following  is  an  outline  of  the  i)roposed  stand- 
ard tests  for  tar  and  asphalt  recommended  by 
the   Committee  on   Materials   for   Road  Con- 
struction and  on  Standards  for  their  Test  and 
Use,  of  the  American  Society  of  Civil  luigineers. 

These  tests  are  described  in  detail  in  the  1914  pro- 
gress report  of  the  committee,  published  in  the  De- 
cember Proceedings  of  the  Society,  and  issued  in  book- 
let form  by  the  Secretary. 

Tars 

Specific  gravity  at  25  deg.  C.  (77  deg.  F.). 
Flash  point. 

Solubility  in  CSi  (carbon  disulphide). 
Consistency  at  4  deg.  C.  (39  deg.  F.),  35  deg.  C.  (77deg. 
P.).  4fi  deg.  C.  (115  deg.  F.),  98  deg.  C.  (208  deg.  F.). 
Melting  point. 
Loss  on  evaporation  at  IG.'I  deg.  C.  (:{25  deg.  F.). 

Consistency  of  residue  at  4  deg.  C.  (39  deg.  F.),  25 
deg.  C.  (77  deg.  F.),  46  deg.  C.  (115  deg.  F.),  98  deg.  C. 
(208   deg.   F.). 

Melting  point  of  residue. 
Distillation. 

Consistency  of  residue  at  4  deg.  C.  (39  deg.  F.),  25 
deg.  C.  (77  deg.  F.),  46  deg.  C.  (1).".  '!<l'  F.),  98  deg.  C. 
(208  deg.   F.). 

Melting  point  of  residue. 

Asphaltic  Materials 
Specific  gravity  at  25  deg.  C.  (77  deg.  F.). 
Flash  point. 

Colubility  in  CSj  (carbon  disulphide). 
Solubility  of  bitumen  in  CCh  (carbon  tetrachloride). 
Solubility  of  bitumen  in  petroleum  naplilha. 

Character  of  residue  on  glass. 
Consistency  at  4  deg.  C.  (39  deg.  F.).  2J  Jen-  *.  ■   iJTilcg. 
F.),  46  deg.  C.  (115  deg.  F.\  98  deg.  C.  (208  deg.  F.). 
Melting  point. 

Ductility  at  4  deg.   C.    (39  deg.   F.)   and   25  deg.   C.    iTT 
deg.  F.). 

Fixed  carbon  content. 

Paraffin  content. 

Loss  on  evaporation  at  163  deg.  C.  (325  deg.  F.). 

Consistency  of  residue  at  4  deg.  C.  (39  deg.  P.),  2S 
deg.  C.  (77  deg.  F.),  46  deg.  C.  (115  deg.  F.). 

Melting  point  of  residue. 

Ductility  of  residue  at  4  deg.  C.  (39  deg.  F.)  and  25 
deg  C.  (77  deg.  F.). 


The  kind  of  lumber  to  use  for  forms  and  false  work 
depends  upon  the  character  of  the  work,  and  to  a  con- 
siderable extent  on  the  available  supply  in  the  particu- 
lar locality  in  which  the  work  is  to  be  erected.  For 
the  support  of  the  form  work  it  is  the  custom  to  use 
as  cheap  a  grade  of  rough,  sound  lumber  as  can  be 
purchased. 


The  larger  cities  of  the  United  States  appear  to  be 
adopting  enterprising  measures  in  regard  to  the  re- 
sumption of  municipal  and  building  work.  We  note 
that  the  city  of  Philadelphia  has  already  decided  upon 
j)ublic  improvements  to  be  midertaken  during  the 
coming  season  at  a  cost  of  some  six  million  dollars : 
while  in  Chicago  we  hear  that  in  the  Loop  district 
live  projected  new  buildings,  ui)on  which  work  is  to 
start  at  an  early  date,  will  cost  some  four  million  dol- 
lars. Such  news  is  encouraging  as  indicating  that 
there  is  capital  available  for  sound  investments. 
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The   Street   Paving   Problems  of  the  Smaller 

Cities 

By  Thos.  H.  MacDonald' 

NO  very  definite  limit  has  been  fixed  as  to  the  Forty  such  towns  for  which  the  correct  totals  are 

point  at  which  the  large  town  cater])illar  be-  available  have  built  in  five  years,  the  following  pave 

comes  the  small  city  butterfly.     Very  much  meats: 

depends   upon   the   point   of  view.      No   one  Creos6tecl  wood  block    "0,300  sq.  yds. 

will  seriously  cjuestion,  however,  the  right  of  any  cor-  Sheet  Asphalt 107,700  sq.  yds. 

poration,  no  matter  how  small  its  population,  to  call  Bitulithic 301,700  sq.  yds. 

itself  a  city,  if  it  may  point  with  pride  to  even  a  single  Asphaltic  concrete   356,500  sq.  yds. 

paved  street.    Towns  may  have  electric  lights,  water-  Brick 484,600  sq.  yds. 

works,  and  sidewalks  by  the  mile,  but  paved  streets.  Cement  concrete 519,000  sq.  yds. 

never.     Legislatures  may  write  into  the  laws  of  the  

state  the  limits  of  population  which  determine  the  legal  Total 1,639,800  sq.  yds. 

status  of  towns  and  cities;  but  no  law  can  change  a  ,         ,        ,                     ,, 

sleepy  town  into  a  thriving  little  city.  \''  addition  to  these  types  ^there  has  been  a  smal 

1,     .                                                            ,  ,      ,,,,  •  vardage  of  other  roadways,  which  are  not  recognized 

Paving  promoters  are  more  successful.     1  his  con-  as  standard  pavements, 

elusion  at  least  must  be  reached  if  we  believe  that  the  '                                              ..,.., 

first  broad  public  service  that  any  municipality  renders  The  problems     that    these    municipalities  have  to 

is  the  building  of  good  streets.    All  the  other  first  im-  '"^et  in  obtaining  street  improvements  are  grouped  as 

provements  serve  the  more  selfish  welfare  of  the  indi-  follows : 

vidual  and  the  town.     Improved  streets  serve  the  best  Lack  of  experience  with  pavements  of  any  char- 
interests  of  the  whole  community.     Their  benefits  are  acter. 

neither  selfish  nor  individual.    Their  usefulness  is  not  Lack  of  an  adequate  engineering  organization, 

limited  to  those  who  live  within  the  corporation  bound-  Property  values  and  property  income  are  low. 

aries,  but  rather  is  extended  to  the  whole  surrounding  ^^^^  incorporated  is  excessive  compared  to  popu- 

territory.     '  ,ation. 

That  street  improvements  should  be  made  by  the  p,^^^  adopted  are  imitative  of  larger  cities  rather 

cities  and  towns  in  agricultural  communities  as  rapidly  ^,^^,^  designed  to  meet  small  city  requirements, 

as  possible  seems  only  fair,  for  such  improvements  pro-  ^             ,     ,                 „                          , 

vide  direct  and  reciprocal  benefits  to  the  agricultural  Contracts  have  small  average  yardage, 

communities  upon  which  so  much  of  the  prosperity  of  Lack  of  any  comprehensive  improvement  plan, 

these  municipalities  is  dependent.  '  To  meet  these  problems  the  city  which  builds  its 

As  indicated  by  the  title,  this  discussion  is  limited  first  pavement  does  not  have  the  advantage  of  the  ex- 
to  small  cities.  Such  a  division  might  easily  include  perience  which  the  larger  and  older  cities  have  ob- 
the  cities  of  twenty-five  to  fifty  thousand  people.  Cities  tained  as  to  the  best  possible  types  of  pavement  to 
of  this  size  have  a  sufficient  support  fund  to  secure  use.  There  is  also  a  lack  of  an  adequate  engineering 
competent  technical  service,  and  property  values  are  organization.  Although  ,  a  competent  city  engineer 
able  to  withstand  paving  assessments.  There  have  may  be  employed,  the  chances  are  against  his  having 
been  volumes  written  concerning  all  angles  of  the  pav-  had  any  wide  experience  with  various  forms  of  street 
ing  question,  which  are  applicable  to  cities  of  this  size,  surfacing,  and  local  laboratory  facilities  are  almost  en- 
There  are,  however,  almost  innumerable  small  cities  tirely  lacking, 
which  have  serious  paving  problems,  and  which  have  Property  values,  comparatively  s])eaking.  are  low, 
not  received  due  consideration.  Because  of  the  large  and  the  income  from  the  property  does  not  pay  a  high 
number  of  these  little  cities,  their  aggregate  import-  per  cent,  on  the  investment.  The  average  small  city 
ance  to  the  individual  states,  and  their  difficulties  in  has  its  corporate  boundary  lines  extending  far  into 
making  such  improvements,  this  discussion  has  been  the  sparsely  settled  surrounding  territory,  so  that  its 
purposely  limited  to  the  very  small  cities.  area  in  ratio  to  its  population  is  ver}'  large.     This  is 

During  the  five  year  period  from  1909  to  1913,  there  one  of  the  penalties  which  is  always  paid  when  a  muni- 
were  40  towns  in  Iowa  of  less  than  15,000  people  which  cipality  reaches  out  for  more  land  to  tax.  The  income 
built  in  that  time  1,640,000  sq.  yds.  of  i)avement  of  six  is  not  proportional  to  the  required  outlay  when  ade- 
standard  types.    The  smallest  of  these  towns  had  only  quate  improvements  are  made. 

1,200  people,  the  largest  14,600,  and  the  average  size  When   the   city  is  without   experience   with   pave- 

for  the  whole  number  was  4,300  in   1905,  increasing  tnents  of  any  character  the  first  plans  adopted  have 

to  4,600  in  1910.  nearly  always  been   imitative  of  some   of  the   larger 

It  is  believed  that  this  average  small  city  is  repre-  cities.     It  has  not  been  an  uncommon  occurrence  for 

sentative  of  many  hundreds  all  over  the  United  States,  committees  appointed  from  the  representative  citizens, 

but  particularly  in  the  Mississippi  Valley  states,  where  the  councils  or  the  commercial  clubs  of  small  cities 

agricultural  conditions  are  similar.     Each  little  muni-  all  over  the  Mississippi  Valley  to  visit  MinneapoHs, 

cipality  serves  a  community  within  a  radius  of  about  Chicago,  St.  "Louis,  or  some  city  of  equal  importance, 

five  miles,  and  carries  on  a  small  manufacturing  busi-  in  order  to  study  types  of  pavement  adapted  to  their 

ness.     Railroads  or  electric  lines   extend   the  trading  home  city  of  five  to  fifteen  thousand  inhabitants, 

radius  in  certain  commodities  for  perhaps  ten  or  fifteen  Another  factor  which  has  been  a  real  difficulty  is 

miles.  the  average  size  of  contracts  which  are  awarded  in 

'    *  ^t4te  ({iKhwar  meimev  of  Town,                      '^~'                 ~  the  small  city.     From  the  data  available— which  ar^ 
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accurate  for  the  past  five  years — the  following  results 

are  secured : 

For  the   coiistructiun   of  brick  and   vitrified   brick 

pavements,  contracts  average  as  folkaws : 

]!)09 — Six  contracts,  average  of  15,200  sq.  yds.  each 

I'JIO — Seven  contracts,  average  of  13,300  sq.  yds.  each 
1911 — Twelve  contracts,  average  of  11,200  sq.  yds.  each 
1"J13 — Three  contracts,  average  of  13,500  sq.  yds.  each 
1913 — Ten         contracts,  average  of  11,500  sq.  yds.  each 

111  the  construction  of  asphalt  pavements  this  fact 
has  l)een  even  more  striking.  A  comparatively  ex- 
pensive plant  is  required,  and  contracts  have  been 
awarded  as  follows : 

1910 — One  contract,  10,000  sq.yds. 

1913 — Two  contracts,  average  of  40,350  sq.  yds.  each. 

1913— One  contract,  17,000  sq.  yds. 

In  the  construction  of  creosoted  wood  block  pave- 
ments, contracts  have  averaged  as  follows : 
1909 — One  contract,   13,470  sq.   yds. 
1910 — Three  contracts,  average  of  10,980  sq.  yds.  each. 
1911 — Two  contracts,  average  of  3,530  sq.  yds.  each. 

In  the  construction  of  concrete  pavements  contracts 
have  averaged  as  follows : 

1909 — -Two  contracts,  average  of  3,500  sq.  yds.  eacli 
1910 — Three  contracts,  average  of  14,200  sq.  yds.  each 
1911 — Six  contracts,  average  of  13,000  sq.  yds.  each 
1913 — Six  contracts,  average  of  33,350  sq.  yds.  each 
1913 — Eleven  contracts,  average  of  17,500  sq.  yds.  each 

In  the  construction  of  bitulithic  pavements,  con- 
tracts average  as  follows : 

1909 — One         contract 14,000  sq.  yds. 

1910 — Two      contracts,   average   of  56,800  sq.  yds.  eacli 

1911 — One         contract 17,000  sq.  yds. 

1912 — One         contract 6,000  sq.  yds. 

1913 — Two       contracts,  average  of  25,500  sq.  yds.  each 

In  the  construction  of  bitulithic  pavements  a  com- 
plete plant  is  required,  even  for  small  contracts. 

In  the  construction  of  asphaltic  concrete  pave- 
ments, contracts  average  as  follows ; 

1911 — One         contract 1,100  sq.  yds. 

1912 — Four       contracts,  average  of  39,000  sq.  yds.  each 

1913 — Five        contracts,  average  of  21,600  sq.  yds.  each 

In  fhc  construction  of  asi)haltic  concrete  pavements 
a  complete  plant  is  re(|uire(l,  regardless  of  the  size  of 
the  contract. 

It  must  be  again  accented  here  that  this  discussion 
is  based  entirely  ui)on  the  actual  street  imi)rt)vement 
record  of  forty  small  cities  in  an  agricultiu-al  state,  and 
that  the  facts  apply  oidy  to  conditions  of  this  kind,  and 
not  to  street  improvements  in  the~ larger  municipalities. 

The  average  size  of  the  contracts,  as  noted  above 
in  detail,  it  will  be  admitted,  is  not  sufficient  to  attract 
a  class  of  contractt)rs  who  will  devt)te  the  best  services 
of  their  organizations,  nor  can  they  supply  as  complete 
equipment  as  is  possible  on  larger  contracts. 

Another  serious  problem  which  the  small  city 
necessarily  meets  is  the  lack  of  any  comprehensive  im- 
provement ])Ian.  l'"re(niently  the  paving  program  l)e- 
gins  with  the  inipro\enient  of  ;i  single  street,  and  may 
not  be  resumed  except  in  a  desidtory  piecemeal  man- 
ner. The  actual  amounts  of  paving  laid  do  not  show 
any  continuity  or  regularity,  but  rather  a  most  hap- 
hazard plan. 

Tiiere  are  in  the  list  of  cities  from  which  these  re- 
cords are  taken,  a  few  impi)rtant  exceptions.  For  in- 
stance, one  contract  was  let  by  one  city  for  nearly  100,- 
000  sq.  yds.  of  one  type  of  pavement.    In  that  case  a 


comprehensive  plan  was  adopted,  and  the  results  se- 
cured satisfactory. 

It  will  be  noted  that  the  entire  paving  program  of 
these  forty  representative  cities  was  really  based  on 
the  standard  types  of  pavement  that  have  been  de- 
veloped by  large  cities,  where  traffic  requirements  are 
heavy,  where  property  values  are  high,  and  the  in- 
comes from  the  property  much  larger.  The  street 
improvements  of  small  cities  should  not  be  imitative. 
The  difference  in  traffic  requirements,  costs,  and  future 
development  should  each  be  studied  in  its  true  relation 
and  true  proportions.  The  type  of  pavement  which 
makes  a  beautiful  street  in  some  centre  of  population 
is  not  necessarily  the  proper  improvement  to  place  on 
the  average  small  city  thoroughfare.  In  fact,  if  street 
improvements  of  this  character  must  be  carried  on  in 
imitation  of  the  larger  cities,  then  the  improvement  of 
many  streets,  which  to  be  useful  to  the  community 
must  have  some  surfacing,  will  be  long  delayed. 

Practically  every  small  city  has  three  quite  dis- 
tinctive types  of  roads.  The  business  streets  proper, 
the  residential  streets  and  the  main  market  roads  ex- 
tending into  the  surrounding  farming  community,  and 
forming  also  a  part  of  the  net-work  of  main  county 
and  state  highways.  While  these  three  classes  of 
streets  may  not  demand  different  types  of  pavement  on 
account  of  the  traffic  requirements,  they  do  require 
dififerent  treatments  on  account  of  the  financial  require- 
ments. 

The  business  street  of  a  small  city  demands  a  pave- 
ment that  can  be  easily  cleaned,  that  will  not  be  in- 
jured by  large  quantities  of  mud  tracked  on  the  sur- 
face, that  does  not  in  itself  originate  dust,  and  that 
needs  a  minimum  of  repairs.  If  these  requirements 
be  met,  the  cost  is  not  so  important,  for  property  values 
and  property  incomes  are  high  enough  to  justify  the 
cost  of  any  of  the  standard  types  of  pavement.  Tak- 
ing all  these  factors  into  consideration,  jM-obably  the 
most  economical  and  satisfactory  form  of  pavement 
for  the  business  streets  of  the  average  small  city  is 
cement  grouted  brick  on  a  concrete  base. 

The  residential  streets  must  be  studied  very  care- 
fully. There  are  very  few  small  cities  which  have  any 
extended  residential  districts  to  improve,  in  which  the 
cost  is  not  the  first  consideration.  On  the  main  through 
roads  connecting  market  centres  and  towns,  reason- 
ably wide  i)avements  must  be  used,  but  outside  of 
these  a  single  roadway  with  wide  parkings,  or  a 
double  line  of  narrow  pavement,  with  a  wide  centre 
parking  should  be  used  to  reduce  the  cost.  In  the 
districts  where  rents  and  ])ropcrty  values  are  highest. 
some  form  of  bituminous  pavement  may  be  used.  For 
the  other  districts,  bricks,  concrete  or  bituminous- 
coated  concrete  should  be  used. 

The  paving  of  the  main  market  or  country  roads 
through  the  sparsely  built  district  encountered  just 
within  the  corirorate  boundaries  of  every  small  citv. 
is  usually  the  most  difficidt  to  finance.  This  has  been 
partly  because  the  improvements  have  been  estimated 
on  the  basis  of  a  wide  roadway.  The  actual  traffic  cen- 
sus over  such  a  road  in  an  average  small  city  showed 
approximately  900  vehicles  of  all  characters  daily.  If 
this  is  representative,  it  would  be  proper  to  build,  be- 
ginning with  the  sparsely  settled  district,  a  double 
track  roadway  of  brick  or  concrete,  and  widen  the 
shoulders  with  gravel  or  stone,  thus  treating  the  street 
as  a  main  country  thoroughfare.  In  this  way  such 
an  improvement  would  in^t  l^ecome  a  financial  im- 
possibility. 
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Specialization  and  Other  Phases  of  Municipal 

Engineering  Development 


By  Norman  Scorgie,  M.  Inst.  C.  E.t 


IN  our  time  every  branch  of  engineering  has  become 
noticeably  more  intensive,  more  complex,  but 
municipal  engineering  has  been  peculiarly  in- 
fluenced by  the  aggregation  of  people  in  towns, 
the  occupation  of  whole  towns  and  even  groups  of 
towns  in  particular  trades,  the  modern  conditions  of 
transport,  and  all  the  other  problems  that  arise  from 
the  endless  efforts  of  man  to  conform  to  a  social  en- 
vironment which  is  constantly  changing,  and,  of  late, 
changing  so  rapidly  that  it  seems  to  have  been  revo- 
lutionized within  the  five-and-thirty  years  since  I 
commenced  my  career  in  public  service. 

In  these  changes  municipal  engineering  has  re- 
ceived less  relief  from  specialization  than  other 
branches.  Railways  and  great  engineering  firms  all 
over  the  country  are  introducing  more  and  more  spe- 
cialization, so  that  for  economy  of  production  and  ad- 
ministration brains  are  being  classified  and  organized 
as  much  as  labor.  But  the  municipal  engineer  is  de- 
'nied  this  relief.  Admittedly  the  larger  undertakings, 
mostly  classed  as  municipal  trading,  are  placed  in 
special  hands.  The  borough  engineer  is  no  longer 
called  upon  to  design  a  town  hall  in  his  spare  mo- 
-  ments,  or  to  manage  a  tramway  system  as  a  hobby ; 
but  this  is  a  limitation  on  the  amount  of  his  work,  and 
not  on  its  range.  He  must  still  be  architect  enough 
to  add  to  the  town  hall,  or  adapt  an  old  one  to  new 
uses;  he  may  still  have  to  install  the  tramway  sys- 
tem, and  will  certainly  be  called  on  for  inspiration  in 
any  difficulties  that  arise  in  its  working;  he  may  not 
have  to  manufacture  gas  or  electricity,  but  he  has  to 
possess  a  knowledge  of  their  manufacture  and  the 
actual  cost  of  production  before  he  can  persuade  the 
gas  or  electrical  engineer  to  sell  them  at  a  fair  price 
for  public  lighting:  he  mi:st  be  strnething  of  a  bacteri- 
ologist to  deal  with  sewage ;  and  more  than  a  little  of 
a  lawyer  in  order  to  pick  holes  in  the  opinions  of  emi- 
nent counsel  in  matters  of  public  Jiealth  law ;  and, 
finally,  in  the  present  year  he  must  be  an  expert  in 
designing  shaded  color  schemes  for  London,  and  in 
digging  trenches  to  defeat  German  howitzers. 

Specialization  in  Municipal  Engineering 

The  reasons  why  municipal  engineering  has  not 
been  specialized"  are  fairly  obvious.  (I  am  using  this 
term  throughout  as  a  convenient  one  for  civil  engi- 
neering under  local  authorities,  although  they  may  not 
be  municipalities).  To  some  extent  it  may  be  that 
a  council  of  voluntary  laymen  compares  unfavorably 
with  a  board  of  paid  directors  in  dealing  with  admin- 
istrative reform.  It  has  not  the  stimulus  of  trade  com- 
petition to  induce  it  to  take  the  best  advice  and  the 
most  elaborate  pains  to  eflfect  economies  and  improve- 
ments;  and,  on  the  other  hand,  it  has  to  fear  an  elec- 
torate which,  in  some  instances,  is  apt  to  assume  that 
high  salaries  are  necessarily  wasteful,  and  that  cheap 
labor  is  good  labor.  But  if  all  this  be  admitted,  it  is 
not  a  sufficient  reason,  because  the  influence  of  lay  con- 
trol of  engineering,  whether  by  public  authority  or  by 
private  directors,  is  necessarily  becoming  less  as  the 
work  of  the  engineer  becomes  more  technical.     The 

*  Extnicts  from  Presidental  A-ddress  delivered   recently  in   London 
before  the  Society  of  Engineers. 
+  Borough  Engineer  of  Hacliney. 


eighteenth  century  saw  the  end  of  the  j)eriod  when 
a  well-educated  man  might  hope  for  a  working  know- 
ledge of  all  professional  lore  in  current  use — although, 
unfortunately,  the  twentieth  century  still  produces  lay- 
men who  think  they  have  that  knowledge. 

The  real  reason  for  the  diiTerence  in  this  connec- 
tion between  municijial  and  other  engineering  seems 
to  me  to  depend  on  the  nature  of  the  work  itself,  and 
the  conditicjus  of  local  government  in  this  country.  In 
commercial  engineering  a  large  output  is  clearly  one 
of  the  conditions  for  success,  and  the  impulse  to  spe- 
cialize in  one  particular  line  can  be  encouraged,  and 
it  is  encouraged  by  studying  local  resources  to  such 
an  extent  that  whole  districts  are  devoted  to  the  manu- 
facture of  one  particular  article ;  which,  as  I  have  al- 
ready suggested,  only  increases  the  difficulties  of  the 
unfortunate  munici]ial  engineer,  who  must  know  the 
process  as  thoroughly  as  the  manufacturer  himself,  in 
order  to  make  proper  sanitary  provision  for  waste  pro- 
ducts and  other  special  conditions  brought  about  by 
the  trade.  Where  engineering  firms  still  continue  a 
wide  range  of  output,  or  where  they  enter  upon  new 
work,  such  as  the  armament  firms  taking  up  motor- 
car manufacture,  the  work  is  specialized,  with  separ- 
ate factories,  separately  controlled.  They  may  adver- 
tise that  their  motor  cars  are  "built  like  a  Dread- 
nought," but  I  venture  to  tiuestion  whether  the  chief 
naval  designer  had  much  to  do  with  them.  In  the 
motor-car  trade  itself,  as  an  example,  the  tendency  is 
in  the  direction  of  s])ecialization  in  one  design,  or,  at 
any  rate,  a  very  limited  range  of  models,  for  each  firm. 
We  may  deplore  this  from  an  uneasy  feeling  that  it 
will  have  a  jiaralyzing  eflfect  on  initiative ;  and  we  may 
sincerely  hope  that  it  will  never  attain  such  dimensions 
in  England  as  it  has  in  America,  so  that  very  obvious 
errors  of  design  cannot  be  altered  becaus'e  of  the  ex- 
pense of  altering  machinery  dealing  with  such  enor- 
mous outputs  as  one  complete  motor  car  every  forty 
seconds.  But  we.  must  recognize  that  this  tendency 
is  winning  on  its  merits,  and  endeavor  to  meet  such 
evils  as  it  brings  in  its  train  by  striving  to  improve 
the  status  of  the  engineer  so  that  the  designer  may 
have  the  controlling  voice  in  the  factory. 

Similarly  in  railway  engineering  specialization  in- 
creases, although  the  conditions  are  dift'erent.  Rail- 
ways cannot  limit  themselves  to  the  carriage  of  one 
class  of  goods,  or  the  design  of  one  type  of  locomotive, 
but  they  can  substitute,  and  are  rapidly  substituting, 
delegation  for  decentralization.  The  engineer  for  the 
A  district  and  the  engineer  for  the  B  district  are  giv- 
ing place  to  engineers  for  this  particular  work  and 
for  that,  each  over  the  whole  system — such  as  one  for 
the  track  only,  another  for  signals  and  telegraphs,  a 
third  for  bridges  and  tunnels. 

But  local  government  by  small  areas  makes  any- 
thing of  this  sort  impossible  in  municipal  engineering. 
The  town  council  cannot  specialize  in  house  refuse, 
and  refuse  to  scavenge  or  light  and  streets,  and,  on 
the  other  hand,  it  cannot  afl'ord,  since  its  area  is 
small,  to  pay  adequate  salaries  to  a  number  of  separ- 
ate experts.  Therefore,  the  municipal  engineer  is 
bound  to  be  something  of  a  jack-of-all-trades  (although 
not,  I  hope,  master  of  none).     He  must  know  some- 
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thing  of  everything  and  everything  of  something,  be 
an  opportunist,  doing  his  best  with  the  material  ready 
to  his  hand,  hamjjered  on  every  side  by  limitations 
and  vested  interests.  His  plant  is  largely  classed  as 
uiiproductive.  His  results  are  increased  public  con- 
venience and  reduced  death-rate.  They  are  often  very 
striking,  but  they  are  not  xlirectly  measurable  in 
pounds,  shillings  and  pence ;  or  rather  payment  is  not 
made  directly  in  those  terms  to  his  emi)loyers.  If  a 
railway  engineer  can  satisfy  his  directors  that  a  pro- 
posed widening  will  increase  earnings,  or  decrease 
working  ex]ienses  by  a  sufficient  amount,  they  will 
let  him  proceed,  and  if  his  estimate  is  sound  the  board 
will  recoup  their  outlay  and  satisfy  the  shareholders. 
By  elaborate  traffic  censuses  the  municipal  engineer 
may  prove  that  a  certain  road  or  bridge  widening 
would  repay  its  cost  to  the  public  at  the  very  lowest 
estimate  of  the  loss  caused  by  the  present  congestion, 
but  (in  default  of  a  toll)  he  cannot  produce  the  money 
to  the  town  council,  or  they  to  the  ratepayers. 

Municipal  Expenditure 

Public  expenditure,  b(jtb  national  and  local,  is  con- 
stantly increasing,   and  one   can   see   no   sign   of  any 
check.     (I  am  speaking  of  the  normal  conditions  be- 
fore the  war).     Old-fashioned  ideas  of  economy  have 
broken  down.     The  public  is  in  revolt  against  the  be- 
lief thjit  the  spending  of  money  is  always  an  evil  to  be 
avoided  if  possible.     There  is  grave  danger  that  for 
want  of  guidance  they  may  incline — indeed  they  have 
inclined— to  the  opposite  fallacy  that  all  spending  of 
money  as  long  as  it  is  on   public  objects   is  a  good 
thing  to  be  encouraged  as  much  as  possible.    Ignorant 
or  interested  opposition  to  all  municipal  enterprise  was 
able  to  conceal  from  the  public  for  many  years  the  fact 
that  the  value  or  productiveness  of  work  for  the  com- 
munity at  large  caimot  properly  be  measured  in  the 
only  term  known   to  private  enterprise — a  monetary 
dividend.    Now  that  they  have  awakened  to  that  truth, 
and  the  opposition  of  the  company-promoting  financier 
is  discredited,  it  is  naturally  difficult  to  get  them  to 
distinguish  between  the  iinancier  and  the  economist, 
or  to  realize  that  municipal  work  is  just  as  much  sub- 
ject to  economic  principles  as  any  other  form  of  ex- 
penditure.    1  venture  to  suggest  that  every  young  en- 
gineer starting  in  municipal  practice  should  consider 
a  grounding  in  the  science  of  economics  an  import- 
ant part  of  his  professional  training,  so  that  he  may 
be  able  to  advise  his  council  on  the  economic  aspects 
of  any  proposal  that  conies  before  him,  and  they  may 
pass  on  the  information  to  their  constituents.    Whe- 
ther it  is  a  new  open  space,  or  a  housing  scheme  for 
a  slum  area,  a  new  system  of  scavenging,  or  a  new 
tramway  line,  or  anything  involving  expenditure  with- 
in the  province  of  the  municipal   engineer,  it  should 
be   possible   for  him  to  arrive  at   the   actual   gain   to 
the  community  in  terms  of  money,  after  making  pro- 
per deductions  for  benefits  outside  the  area  of  taxa- 
tion, with  a  reasonable  margin  of  error,  varying  ac- 
cording to  the  information  at  his  disposal,  and  likely 
to  become  less  and  less  if  the  estimate  were  properly 
made  in  all  cases,  and  statistics  accumulated.     If  his 
calculations  are  correct  this  return  on  the  capital,  good 
or  poor  as  the  case  may  be,  is  a  perfectly  definite  thing, 
although  the  expenditure  may  be  unproductive  in  the 
linancial  sense.    Ten  shillings  a  year  saved  in  the  doc- 
tor's bill  for  each  household  is  as  tangible  as  a  ten- 
shilling  reduction  in  the  rate  demand  note. 

1  am  not  posing  as  an  advocate  for  or  against  muni- 
cipal trading,  but  1  am  suggesting  that  the  misleading 
division  of  municipal  cxiienditure  into  jtroductive  and 


unproductive  is  one  which  the  municipal  engineer 
should  cr)mbat,  and  in  its  place  he  should  strive  to  set 
up  an  enlightened  public  opinion  as  to  the  real  aims 
and  productiveness  of  his  work.  It  is  public  ignorance 
of  the  dift'erence  in  the  material  results  to  be  expected 
from  it  and  cnher  forms  of  engineering  which  con- 
demns him,  on  the  one  hand,  to  the  use  of  obsolete  de- 
vices in  the  interests  of  so-called  economy,  and,  on 
the  other  hand,  to  embark  on  unsound  schemes  for  the 
sake  of  an  immediate  profit  or  saving: 

Status 
I  have  said  already  that  our  work,  extraordinarily 
interesting  as  it  sometimes  is  in  its  variety,  is  not  work 
in  which  one  has  either  the  leisure  or  the  inclination 
for  abstract  speculation,  and  1  am  not  going  to  depart 
from  my  own  rule  excejjt  to  consider  briefly  whether 
the  present  wide  scope  of  municipal  engineering  is 
likely  to  be  a  permanent  condition. 

In  recent  years  it  has  probably  been  of  some  ad- 
vantage to  the  profession  as  a  whole  that  one  branch 
of  it  should  have  remained  exempt  from  the  increase  of 
specialization,  because  specialization  always  produces 
a  tem[)orary  decline  in  status.  We  are  apt  to  value 
a  thing  by  the  price  it  will  fetch,  and  a  man  by  the 
salary  or  fees  he  can  command,  and  if  the  work  of  an 
engineering  post  formerly  held  by  one  man  is  split 
up  among  several,  it  is  clear  that  the  individual  sal- 
aries will  be  smaller  and  the  status  of  the  holder  to 
some  extent  less  than  that  of  their  predecessor.  It 
is  only  a  temporary  depression,  for  two  reasons:  First, 
if  the  change  is  a  good  one  it  will  lead  to  such  an  in- 
crease of  business  that  the  separate  appointments  will 
eventually  be  worth  more  than  the  original  one;  sec- 
ondly, and  more  important,  iii  the  case  of  these  firms 
and  public  authrities  whose  work  is  largely  concerned 
with  engineering,  the  importance  of  engineering  know- 
ledge in  high  places  is  becoming  more  and  more  recog- 
nized, so  that,  while  the  purely  professional  work  of 
a  chief  engineer  may  be  abolished  b%-  the  division  of  it 
among  independent  departmental  engineers,  yet  the 
appointment  of  an  engineer  as  chief  executive  officer 
is  becoming  usual.  The  title  "engineer  and  manager" 
or  "engineer  and  secretary"  is  now  common ;  even 
large  railway  companies  have  begun  to  follow  foreign 
example  and  appoint  an  engineer  as  general  manager, 
and  under  many  public  authorities  (which  it  would 
be  invidious  to  mention)  the  engineer  enjoys  that 
most  extraordinary  proof  of  status — a  higher  salary 
— although  the  clerk  is,  by  surviving  custom  or  Act 
of  Parliament,  the  first  official. 

In  any  event  I  do  not  suggest  that  this  sen'ice  of 
unity  in  a  period  of  temporary  disunion,  which  muni- 
cipal engineering  has  done  to  the  profession  as  a  whole, 
is  a  pernuinently  valuable  one,  because  I  am  not 
among  those  who  think  that  the  status  of  engineering 
is  permanently  at  the  mercy  of  anything  except  the 
merit  of  the  engineer.  One  simple  safeguard  we 
should  have,  such  as  every  profession  has  found  neces- 
sary for  its  protection  against  charlatans — namely,  that 
no  one  who  is  not  properlj-  qualified  should  be  allowed 
to  call  himself  an  engineer.  Beyond  that  I  think  we 
could  work  out  our  salvation  without  the  aid  of  many 
shibboleths.  It  may  be  argued  that  those  professions 
which  by  common  consent  enjoy  the  highest  prestige. 
such  as  medicine  and  law,  are  protected  by  elaborate 
codes  of  etiquette  and  internal  discipline ;  but  it  should 
be  remembered  that  those  codes  are  late  products  in 
professional  history.  Whatever  we  may  think  of  their 
value,  they  are  the  dexicos  of  a   professional  class  to 
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preserve  a  position  which  it  has  already  won  on  its 
merits  and  without  their  assistance.  The  lawyer  class 
became  influential  in  luigland  as  soon  as  the  legal  sys- 
tem developed,  because  of  their  superior  knowledge 
of  it,  and  their  right  of  exclusive  audience  in  the  courts 
was  the  result  and  not  the  cause  of  their  influence.  And 
in  medicine  it  is  probable  that  nowadays  the  surgeon 
enjoys  a  slight  professional  and  social  precedence  over 
the  physician  ;  yet  the  surgeon  is  a  comparatively  new- 
comer to  the  medical  profession — the  common  barber 
promoted.  He  owes  his  promotion-  solely  to  the 
merits  and  exactness  of  modern  surgery.  The  moral 
of  this  on  engineering  status  is  important  enough  to 
be  worth  emphasizing.  It  should  encourage  us  to 
do  everything  in  our  jjower  to  set  a  high  standard 
of  professional  service,  and,  as  the  retiring  president 
))ointed  out  in  his  address  last  year,  of  independent 
service.  The  value  of  the  doctor's  prescription  over 
the  patent  medicine  is  partly  its  independence  of  trade 
interest.  The  barrister  has  maintained  his  right  of 
audience  when  other  monopolies  have  broken  down 
because  his  services,  at  his  usual  fees,  are  at  the  dis- 
posal of  all ;  he  may  not  refuse  a  brief  or  claim  a  spe- 
cial fee  because  he  does  not  like  a  case  or  a  client. 
These  analogies  should  also  save  us  from  depression 
when  we  do  not  see  those  results  which  we  should 
like  from  the  activities  of  this  and  other  engineering 
societies  within  the  limits  of  a  few  years.  The  village 
inn-keeper  as  surveyor  of  highways  some  years  ago, 
or  even  the  village  cycle-repairer  blossoming  into  the 
motor  engineer  of  to-day,  may  seem  a  low  ancestry ; 
but  the  barber  and  apothecary  were  at  least  as  low. 


The  Decay  of  Wood  Pipe 

THE  length  of  life  of  wood  pipe  is  dependent  on 
the  life  of  the  wood  staves  rather  than  on  the 
life  of  the  bands,  although  contrary  theories 
were  held  thirty  years  ago,  according  to  Bul- 
letin 155  of  the  U.  S.  Department  of  Agriculture,  from 
which  these  notes  are  taken.  Only  in  rare  instances 
have  the  bands  failed  first.  Corrosion  of  the  bands, 
being  a  chemical  action,  requires  the  presence  of  moist- 
ure and  oxygen.  It  usually  occurs  most  rapidly  where 
pipes  are  buried  and  the  backfill  is  wet  under  condi- 
tions which,  as  a  rule,  are  most  favorable  for  the  life 
of  the  wood.  Corrosion  is  greatly  accelerated  by  the 
presence  of  alkali  in  the  soil. 

The  decay  of  wood  pipe  is  due  primarily  to  the 
growth  of  fungi,  though  possibly  certain  forms  of  bac- 
teria may  assist  in  the  final  destruction  of  the  wood 
cells.  The  growth  of  fungi  to  an  extent  detrimental 
to  the  life  of  the  wood  requires  a  favorable  combina- 
tion of  moisture,  air  and  heat.  The  exclusion  of  any 
one  of  these  beyond  certain  limits  prevents  their 
growth. 

It  follows  that  with  pipes  buried  in  the  ground  the 
wood  will  endure  longest  where  the  air  is  most  nearly 
excluded,  either  by  a  high  internal  pressure  which  com- 
pletely saturates  it,  or  by  a  deep  covering  of  very  fine 
soil.  In  accordance  with  the  foregoing  statement  ex- 
perience shows  that  in  contact  with  the  soil  wood  pipe 
decays  more  rapidly  under  a  light  head  than  it  does 
under  heavy  pressure,  and  other  things  being  equal,  it 
usually  decays  more  rapidly  in  a  porous  open  soil,  such 
as  sand  or  gravel,  than  in  a  fine  soil  of  silt  or  clay,  be- 
cause the  finer  soil  is  more  effective  in  excluding  the 
air.  Experience  appears  to  indicate  also  that  wood  de- 
cays more  rapidly  in  a  loamy  soil,  rich  in  humus  or 
partly  decayed  organic  matter,  than  it  does  in  one  con- 


taining little  or  no  humus.  This  is  probably  due  to  the 
fact  that  the  presence  of  organic  matter  affords  more 
favorable  conditions  for  the  development  of  fungus 
growths  and  bacteria. 

Pipes  fully  exposed  to  the  atmosphere  and  free  from 
contact  with  the  soil  will,  as  a  rule,  be  too  dry  on  the 
exterior  to  favor  the  development  of  fungus  spores, 
and  so  long  as  the  outside  of  a  pipe  remains  dry  no 
appreciable  decay  will  occur,  even  though  the  internal 
pressure  is  very  light.  Decay  of  exposed  pipes  almost 
invariably  starts  at  the  ends  of  Steves,  as  a  result  of 
leaky  joints.  Where  water  leaks  out  and  runs  down 
over  the  outside  of  the  pipe  favorable  conditions  are 
afforded  for  the  growth  of  algae ;  then  mosses  may  be- 
gin to  grow  in  the  soil  that  collects  on  such  spots, 
and  decay  spreads  to  adjoining  staves.  Bruising  the 
staves  in  handling  or  injuring  them  by  too  tight  cinch- 
ing fo  bands  renders  them  more  susceptible  to  infec- 
tion by  the  spores  of  wood-destroying  fungi,  thus 
hastening  decay.  The  life  of  exposed  pipes  may  be 
prolonged  by  promptly  stopping  all  leaks  as  they  de- 
velop and  by  keeping  the  exteriors  dry.  The  decay 
of  buried  pipes  has  also  in  some  instances  been  ar- 
rested by  removing  the  covering  and  leaving  them  ex- 
posed. 

The  asphaltum  or  tar  coating  applied  to  rriachine- 
banded  pipe,  while  intended  primarily  as  a  protection 
against  corrosion  of  the  bands,  doubtless  helps  also 
to  some  extent  in  preserving  the  wood.  Until  re- 
cently the  practice  has  been  to  leave  the  ends  of  wood- 
en sleeve  couplings  untreated.  These  couplings  al- 
most invariably  decay  long  before  the  main  pipe.  This 
may  indicate  that  infection  by  wood-destroying  organ- 
isms starts  principally  where  the  coating  is  absent, 
though  less  perfect  saturation  of  the  wood  in  the 
sleeves  may  be  the  more  largely  responsible  for  the 
early  decay,  as  it  may  also  be  noted  that  decay  occurs 
at  summits  of  pipe  lines,  where  air  accumulates,  much 
sooner  than  at  depressions. 

The  practice  of  coating  continuous  stave  pipe  has 
not  been  common,  but  in  a  considerable  number  of 
cases  some  treatment  has  been  applied  for  the  pur- 
pose of  preserving  the  wood.  There  is  wide  difference 
of  opinion  as  to  the  value  of  such  treatment,  and  the 
effectiveness  for  the  purpose  intended  may  also  depend 
greatly  on  what  is  used  and  on  how  and  when  it  is 
applied. 

On  exposed  portions  of  new  pipes  the  U.  S.  Re- 
clamation Service  has  used  a  paint  consisting  of  6  lbs. 
of  red  oxide  mixed  with  1  gal.  of  boiled  linseed  oil. 
One  gallon  of  the  paint  was  sufficient  for  two  coats  on 
125  sq.  ft.  of  pipe.  On  the  top  of  the  pipe,  where  it 
is  exposed  to  the  sun  and  where  water  from  leaky 
joints  runs  down  over  it,  this  paint  does  not  last  long, 
much  of  it  being  gone  in  two  years.  Repainting  while 
the  i)ipe  is  in  use  is  usually  not  practicable,  because 
oil  paint  will  not  adhere  readily  to  wet  material.  The 
use  of  paint  on  exposed  pipes  under  ordinary  condi- 
tions probably  adds  very  little  to  their  life. 


A  diver's  suit  for  work  down  to  a  depth  of  300  ft. 
was  exhibited  at  the  second  International  Exposition 
for  Safety  and  Sanitation  held  at  the  Grand  Central 
Palace,  New  York  City.  The  suit  is  made  entirely  of 
metal  and  the  diver  works  under  a  pressure  slightly 
above  the  atmospheric  pressure.  The  suit  has  been 
tested  at  the  shops  for  a  hydrostatic  pressure  corres- 
ponding to  a  depth  of  more  than  300  ft.  and  last  July 
a  diver  descended  in  such  a  suit  212  ft.  below  the  water 
surface 'of  Long  Island  Sound. 
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Painting  Structural  Steel 

Good  and  Bad  Practice  in  the  Application  of  Shop  and  Field 
Coats 

THE  following  rocomniendations  are  abstracted 
from  a  report  of  the  Committee  on  Iron  and 
Steel  Structures  at  a  recent  meeting  of  the 
American   Railway  Association : 

Scientific  research  and  numerous  practical  tests 
have  demonstrated  the  fact  that  certain  paint  pigments, 
though  possessing  excellent  moisture-repelling  pro- 
perties, will  actually  stimulate  corrosion  when  applied 
directly  to  steel  surfaces,  while  certain  other  pigments 
have  a  tendency  to  restrict  and  repress  corrosion  when 
used  for  primers- and  foundation  coats.  Because  of 
this,  we  divide  the  pigments  into  rust  retarding,  and 
air  and  moisture  excluding  groups,  using  the  first  for 
priming  and  contact  coats,  and  the  latter  for  finishing 
and  exposed  outer  surfaces. 

A  rust  retarding  coat  may  be  suitably  compounded 
from  red  lead  mixed  with  pure  linseed  oil.  The  aver- 
age stock  mixture  may  consist  of  from  25  to  30  pounds 
of  red  lead  to  the  gallon  of  oil.  This  mixture  can  then 
be  reduced  to  the  proper  consistency  at  the  time  of 
application.  A  small  amount  of  turpentine  added  to 
this  brush  coating  will  greatly  help  in  its  manipula- 
tion and  will  also  provide  for  proper  penetration.  Red 
lead  should  always  be  mixed  at  the  time  of  its  appli- 
cation, for  it  settles  quite  readily,  as  it  is  an  extremely 
heavy  pigment. 

Natural  oxides  have  also  grown  to  be  very  good 
for  priming  purposes,  and  very  satisfactory  results 
are  recorded  from  their  use.  A  number  of  consumers 
favor  oxides  because  of  their  easier  application  and  the 
less  expert  class  of  labor  which  is  required  to  apply 
them.  A  saving  of  from  5  to  10  per  cent.,  as  com- 
■  pared  with  red  lead  paint",  can  thus  be  effected.  Some 
concerns  are  using  a  combination  of  red  lead  and  ox- 
ide and  make  good  reports  regarding  it. 

It  appears  to  be  a  universal  opinion  that  linseed 
oil  is  not  a  desirable  material  for  the  ])rime  coating 
of  metals  when  used  without  the  addition  of  ])ig- 
ments.  A  foundation  coat  of  linseed  oil  is  very  often 
the  direct  cause  of  peeling  and  blistering  of  the  other 
several  coatings  applied  over  it. 

Paints  containing  the  same  kinds  of  pigments  as 
for  shop  coatings,  can  be  successfully  used  for  the  first 
field  coat,  providing  it  is  covered  with  another  elastic 
outer  coating.  If  that  is  not  done,  paints  suitable  for 
finishing  coats  should  be  applied,  and  the  first  field 
coat  omitted.  Red  lead  or  oxide  priming  should  be 
darkened  for  this  coat  by  adding  carbon  or  lampblack 
in  the  proportion  of  90  to  95  per  cent,  of  the  reds  and 
5  to  10  per  cent,  of  carbon  mixed. 

Carbon,  lampblack  and  graphite  pigments,  singly 
or  mixtures  of  them,  have  given  best  satisfaction  as 
outer  surface  and  finishing  paints.  These,  combined 
with  some  inert  and  reinforcing  iiigments  according 
to  special  formulas,  form  the  basis  for  nearlj-  every 
satisfactory  brand  of  metal  paint  on  the  market.  The 
addition  of  some  high-grade  gum  like  Kauri  improves 
a  finishing  paint  greatly,  producing  more  elasticity,  re- 
sistance and  life.  It  is,  of  course,  just  as  essential  that 
the  oils  entering  into  the  makeup  and  composition  of 
the  various  paints  are  of  the  proper  kintl  and  (juality, 
as  that  the  selectii)n  and  composition  of  pigments  be 
])roperly  made. 

Paints  containing  tar,  or  those  with  a  tar  base, 
should  not  be  used  on  steel  structures  exposed  to  the 
sun  and  weather,  as  tar-]iaint  films'  rapidly  check, 
crack  and  "alligator." 


When  for  any  reason  it  becomes  necessary  to  re- 
paint an  iron  or  steel  structure,  the  paint  should  never 
be  applied  in  wet  or  freezing  weather,  and  the  surface 
should  be  freed  absolutely  from  all  scale,  rust,  dirt, 
etc.  When  for  some  reason  it  is  not  possible  that  the 
entire  structure  can  receive  a  coat  of  some  rust-retard- 
ing primer,  the  [jarts  cleaned  and  freed  from  rust,  and 
all  exposed  surfaces,  at  least,  should  be  touched  up 
with  either  a  red  lead  or  oxide  primer,  before  the  fin- 
ishing coat  is  given.  The  use  of  turpentine  in  the  paint 
applied  over  the  old  surface  is  advised,  as  turpentine 
is  a  penetrant,  provides  the  penetiation  and  adhesion 
between  the  old  paint  film  and  the  new  coat. 

Although  more  expensive,  cleaning  by  sand  blast  is 
much  more  thorough  than  the  hammer,  chisel,  scraper 
and  wire  brush  method,  and  the  greater  cost  is  readily 
offset  by  better  results  in  the  end.  The  sand  blast 
method  thus  far  has  not  been  very  extensively  used. 
Where  the  sand  blast  has  been  used  and  the  steel  has 
been  painted  promptly,  it  has  not  shown  signs  of  cor- 
rosion again  nearly  as  quickly  as  steel  cleaned  by  hand. 

Occasionally  we  notice  defects  showing  up  here  and 
there  on  a  steel  structure  within  an  unusually  short 
time  after  the  completion  of  the  painting.  We  decide 
to  visit  the  mill,  and  there  we  may  notice  in  a  remote 
part  of  the  place  a  bunch  of  unskilled  laborers  mopping 
paint  on  some  steel  that  had  been  sent  along  for  prim- 
ing, using  large  6-inch  or  8-inch  flat  brushes,  and  cover- 
ing over  all  mill  scale,  rust,  dirt  and  other  imperfec- 
tions, each  and  every  one  a  destructive  agent  to  the 
life  of  steel. 

Next  we  pay  attention  to  the  paint  they  are  using 
and  learn  that  the  package,  which  was  opened  some 
time  ago  to  be  inspected  and  was  left  standing  un- 
covered all  this  time,  had  contained  the  standard  paint 
as  specified,  but  now,  through  neglect  is  no  longer  fit 
for  its  purpose.  On  examining  the  contents  of  the 
package  closely,  we  also  notice  that  the  paint  is  scarce- 
ly stirred  up,  and  we  see  that  the  oily  substance  from 
the  top  of  the  mixture  is  first  used,  and  as  the  work 
progresses  and  the  material  is  consumed,  the  paint 
becomes  heavier  and  intermixed  with  more  or  less  pig- 
ment, until  when  the  lower  part  of  the  package  is 
reached  nothing  is  left  but  a  semi-dry  pigment,. which 
will  no  longer  spread  under  the  brush.  Now,  to  assist 
in  brushing,  the  men  reach  for  the  benzine  can  and 
reduce  the  paint  with  it,  destroying  what  little  life  the 
paint  had  first  contained.  In  this  way  a  number  of  dif- 
ferent surfaces  and  films  are  created  on  the  same  struc- 
ture, and  from  the  same  package  of  the  so-called  pro- 
tective coating. 

The  foregoing  illustration  may  appear  somewhat 
severely  drawn,  and  the  situation  presented  greatly  ex- 
aggerated ;  nevertheless,  if  a  number  of  troublesome 
cases  were  thoroughly  sifted,  the  illustration,  in  part, 
or  in  whole,  would  be  identical  with  the  underlying 
causes  of  the  trouble. 

No  matter  how  diligent  and  untiring  an  inspector 
may  be,  it  is  not  possible  for  him  to  be  in  a  number  of 
places  at  the  same  time,  for,  in  large  plants,  where 
modern  methods  are  pursued  in  the  manufacture  and 
assembling  of  steel,  the  various  departments  are  some- 
times miles  apart. 

Of  course,  not  all  failures  are  due  to  work  which 
was  first  painted  at  plants,  for  often,  even  among  so- 
called  intelligent  mechanics,  the  belief  still  exists  that 
anything  in  the  way  of  paint  is  go<id  enough  for  prim- 
ing purposes,  so  long  as  it  is  going  to  be  covered  again 
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with  paint,     thus     entirely  ignoring  the  fundamental 
principles  of  a  correct  foundation. 

It  may,  therefore,  be  suggested  that  considerable 
attention  be  given  to  the  education  and  maintenance  of 
steel  structures,  so  that  greater  interest  in  the  j^roblem 
will  be  aroused,  Ijetter  co-operation  between  the  vari- 
ous departments  effected,  and  the  jiroper  men  chosen 
to  handle  the  different  lines  of  work. 


Preliminary  Report  on  the  Edison  Fire 

THE  special  committee  appointed  by  the  Ameri- 
can Concrete  Institute  to  report  upon  the  fire 
at  the  Edison  plant,  after  careful  investigation 
of  the  character  of  the  buildings  and  their 
contents,  the  origiri  and  intensity  of  the  fire,  and  the 
behaviour  of  the  various  materials  of  construction  in 
the  fire,  has  reached  the  following  preliminary  findings : 
1.  No  l)uilding  or  any  portion  thereof  can  be  considered 
absolutely  fireproof.  The  resistance  of  buildings  and  build- 
ing materials  to  fire  is  only  relative;  no  material  can  resist 
a  fire  if  it  he  of  sufficient  great  intensity  or  duration. 

2.  The  information  obtained  confirms  the  general  prin- 
ciples already  well  established  concerning  protection  against 
the  origin  and  spread  of  fire. 

3.  The  buildings  of  this  plant  were  not  in  accord  with 
present  well-established  practice  in  that  they  deviated  from 
this  practice  in  the  following  particulars: 

(a)  Large  undivided  floor  areas.  (Lack  of  fire  walls  and 
stops). 

(b)  Unprotected  exterior  openings.  (Wooden  sash  with 
plain  glass,  etc. 

(c)  Absence  of  proper  fire  walls,  partitions  and  fire  doors. 

(d)  Failure  to  inclose  properly  vertical  openings,  stair- 
way and  elevator  shafts. 

(e)  Absence  of  adequate  sprinkler  equipment. 

(f)  Aljsence  of  adequate  water  supply  and  fire  fighting 
apparatus. 

(g)  Failure  to  either  isolate  non-fireproof  liuildings  or 
to   protect   against   them. 

(h)  Failure  to  isolate  hazardous  processes  of  manufac- 
ture either  by  placing  such  processes  in  separate  buildings 
or  surrounding  them  by  proper  fire  walls. 

4.  The  fire  fully  demonstrated  the  advantages  of  mono- 
lithic structures.  The  fact  that  at  five  different  places  several 
of  the  wall  columns  were  rendered  useless,  and  yet  the  upper 
portions  of  the  building  stood  intact,  is  evidence  of  the  sup- 
erior merits  of  concrete  in  monolithic  construction. 

5.  Considering  the  extraordinary  conditions  surrounding 
this  fire,  the  l)ehaviour  of  the  concrete  buildings  was  highly 
satisfactory  and  constitutes  an  excellent  demonstration  of 
the  merits  of  concrete  as  a  fire-resisting  building  material.  It 
is  not  so  surprising  that  the  concrete  buildings  were  damaged 
as  that  any  material  should  have  so  satisfactorily  withstood 
these  unusual  conditions. 

(i.  This  fire  brought  out  the  following  important  prob- 
lems which  are  considered  worthy  of  further  investigation: 

(a)  The  strength  of  the  structure  after  the  fire;  to  be  de- 
termined by  floor  load  tests. 

(]))  The  extent  to  which  the  floor  system  has  been 
strengthened  by  the  method  of  reconstruction. 

(c)  The  strength  of  the  columns  after  the  fire;  the 
strength  of  the  restored  columns. 

(d)  The  effect  of  expansion,  from  temperature  changes, 
on  large  units. 

(e)  Such  other  efifects  of  this  fire  on  the  structures  and 
structural  materials  as  the  conditions  may  permit. 

7.  Your  Committee  is  of  the  opinion: 

(a)  That  the  best  type  of  construction  is  one  which  elim- 
inates corners  and   jircsents  flat   or  rounded   surfaces   to  the 


action  of  the  fire.  That  interior  columns  of  circular  or  octa- 
gonal section  offer  greater  resistance  to  fire  and  are  less 
liable  to  damage  than  columns  of  square  section,  and  that 
the  elimination  of  sharp  corners  in  the  floor  construction  i.s 
desirable. 

(b)  That  good  construction  requires  a  sufficient  number 
of  lateral  ties  or  hooping  in  the  columns,  and  that  such  con- 
struction  would   offer  greater  resistance   to   fire. 

(c)  That  in  the  beam-and-girder  type  of  construction  in 
order  to  develop  fully  T  action  the  slab  should  be  cast  at 
the  same  time  that  the  beams  and  girders  are  poured,  and 
there  should  be  adequate  ties  between  the  reinforcement  of 
the  beams  and  girders  and  that  of  the  slab. 


Mainly  Constructional 

East  and  West — From  Coast  to  Coast 


EASTERN  CANADA 

J'lans  have  been  prepared  for  an  exhibition  l)uilding  al 
Woodstock,  N.B. 

The  matter  of  a  new  fire  hall  lor  Niagara  Falls,  Ont..  Is 
being  investigated. 

The  City  of  Stratford,  C)nt.,  propose  to  construct  a  trunk 
sewer  to  cost  $72,000. 

The  Ottawa  Electric  Railway  Company  will  extend  tluir 
system  along  Hronson  Street. 

The  Canadian  Consolidated  i<ul)ber  Company,  Flcrlin. 
Ont..  contemplate  an  addition  to  their  factory. 

The  Mackenzie-Mann  interests,  it  is  said,  are  contemplat- 
ing  building   another   bridge   over   the    Niagara    River. 

The  "Leger"  Hotel,  Bathurst,  N.B.,  destroyed  by  lire 
recently  at  a  loss  of  $20,000,  will  be  rebuilt  in  the  spring. 

Plans  for  the  remodelling  of  the  Sarnia  Town  Hall  have 
Ijeen  adopted  and  tenders  for  the  work  will  shortly  be  called. 

Work  will  be  started  in  the  spring  on  the  construction  of 
a  Ijreakvvater  at  London,  Ont.  The  estimated  cost  is  $25,- 
000. 

Work  will  l)e  started  by  day  labor  in  the  laying  of  sew 
ers  and  water  mains,  to  cost  $25,000,  for  the  city  <if  St.  John. 
N.B. 

An  architect  has  been  called  to  inspect  the  Teeswater 
Town  Hall  and  give  an  estimate  of  the  cost  of  the  repairs 
necessary. 

The  Protestant  Board  of  School  Commissioners,  Sher- 
brooke,  Que.,  will  call  for  tenders  for  the  erection  of  a  new 
high  school  shortly. 

The  .Arcadia  Collegiate  Academy  contemplate  an  exten- 
sion to  the  girls'  residence  at  Wolfville,  N.S.  The  estimated 
cost  is  $10,000. 

The  planing  mill  owned  by  Messrs.  i\nglin  &  Company. 
Kingston,  Ont.,  destroyed  by  fire  recently  will  be  rebuilt  as 
soon  as  the  insurance  is  adjusted. 

The  Canada  Machinery  Corporation,  Limited,  will  con- 
centrate the  whole  of  their  business  in  Gait.  Ont.,  and  exten- 
sions  to   their  plant   there  are  under  consideration. 

The  estimates  for  the  current  year,  amounting  to  $78. 
24G,  of  the  Toronto  City  Architect  have  l)een  approved. 
These  are   $4,000   in   excess  of  last  year's   estimates. 

The  new  collegiate  high  school,  for  which  the  City  oi 
Toronto  intend  to  raise  the  sum  of  $250,000.  will  be  one  of 
the  most  up-to-date  collegiate  institutes  in   Canada. 

About    twenty-one    miles    of    Brantford's    ((^nt.)    streets 
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will  be  oiled  this  year,  'liie  cost  of  oiling  the  streets,  labor 
incliulcti,  is  estimated  at  $\,r>00  more  th-an  that  of  street 
watering. 

Drainage  work  to  the  value  of  .fa'.UOO  will  be  started  lor 
the  township  of  Kenyon,  Ont.,  as  soon  as  weather  permits. 
The  engineers  for  the  work  are  Messrs.  Magwood  &  Stidwel!, 
Cornwall,  (Jnt. 

lire  at  Sault  Ste.  Marie,  Ont.,  destroyed  a  business  block 
owniil  by  1".  D.  Barneji  of  that  city.  The  loss,  which  is 
covered  by  insurance,  was  $100,0()().  It  is  stated  tiiat  a  new 
building  will  probably  be  erected. 

A  clause  inserted  by  the  Lower  House  at  Quebec,  ex- 
empting from  municipal  taxation  the  property  of  the  Cana- 
dian Society  of  Civil  Engineers,  was  struck  out  by  the  Pri- 
vate Bills  Committee  of  the  Legislative  Council. 

At  a  meeting  held  recently  in  Smith's  Falls,  Ont.,  a  com- 
mittee selected  from  the  delegates  representing  seventeen 
municipalities  was  appointed  to  investigate  the  rei)ort  on  the 
question  of  Hydro-Electric  Power  and  I'tadial  Railways. 

An  order  has  been  received  by  the  city  of  Peterborough 
from  the  Provincial  Board  of  Health  authorizing  the  con- 
struction of  an  outfall  sewer  as  outlined  by  the  city  engineer. 
A  pumping  station  will  be  required,  and  a  force  main  is  i 
part  of  the  scheme. 

The  finishing  touches  are  beinfe  put  on  the  Queen  Mary 
Road   School   which   is   being  erected    at    Montreal    by    the 
School  Commissioners  of  Notre  Dame  de  Grace.     The  build 
ing  is  four  storeys  high.  126  ft.  x  04  ft.  in  dimensions,  of  stce' 
and  concrete  construction. 

Excavation  is  al)out  to  be  commenced  for  the  new  "Ban- 
croft" school  at  Montreal)  for  which  plans  have  been  pre- 
pared by  Messrs.  Nobbs  &  Hyde.  The  estimated  cost  of  the 
new  building  is  $200,000.  Messrs.  A.  F.  Byers  &  Company 
arc  the  general  contractors. 

The  Grand  Trunk  Railway  Company  has  decided  to  build 
a  new  wharf  for  the  Northern  Navigation  Company  at  Sarnia. 
It  is  estimated  that  the  work,  which  will  be  done  by  the  em- 
ployees of  the  G.  T.  R.,  will  cost  about  $20,000.  and  that  it 
will  take  about  two  months  to  complete. 

Canada  is  to  have  an  aeroplane  factory  and  instruction 
school  in  aviation.  The  Curtiss  Aeroplanes  &  Motors  Com- 
pany, Limited,  has  been  incorporated  with  a  capital  stock  of 
$.50,000,  with  head  office  at  Toronto.  The  company  is  a 
branch  of  the  Curtiss  Bros.  Aeroplane  Company  in  the  United 
States. 

Hydraulic  power  construction  involving  the  expenditure 
of  three  million  dollars  is  contemplated  at  Niagara  Falls, 
Ont.,  by  the  Canadian  Niagara  Power  Company.  The  work 
will  include  a  large  concrete  dam  and  the  installation  of  tur- 
bines and  generators.  Operations  will  not  be  started  for 
some  time. 

The    new     business     building    erected     at     Montreal     by 
Messrs.  Norcross  Bros,  for  the  National  Trust  Company,  ac 
cording  to  plans  prepared  by  Mr.   Kenneth  G.   Rea,  is  Hear- 
ing completion.     The  building  is  three  storeys  high,  of  stone, 
brick  and  granite  construction.     The  cost  is  in  the  neighbor 
hood  of  $150,000. 

Application  will  be  nuulc  to  the  Legislature  of  the  Pro- 
vince of  Ontario,  on  behalf  of  the  town  of  Gananoque,  for 
authority  to  issue  debentures  for  the  sum  of  $12,000.  Of  this 
amount  $7,000  is  to  defray  expenses  incurred  for  the  pur- 
l)osc  of  good  roads  over  and  above  the  sum  authorized  by 
by-laws  of  the  Counties  Council. 

The   City   .Architect's   Department,   Toronto,   have   issued 

.  a  l)uilding  permit  to  Mr.  R.  C.  Bustard  for  the  erection  of  a 

six-storey    terra-cotta    office    building,     costing     $29,000.     on 

Yonge  Street.     Mr.  Bustard  will  also  build  a  pair  of  :!-storcy 

brick  stores  and  apartment  houses,  costing  $7,500  on  St.  Clair 


Avenue,  also  a  block  of  five  stores  and  a|>artments  costing 
$i:i,000,  on  the  south-east  corner  of  Lauder  and  St.  Clair 
Avenues. 

The  Montreal  City  Council  have  voted  a  sum  of  $800,000 
— in  round  figures — for  the  construction  of  sewers  on  various 
streets  this  season.  The  work  will  probably  be  done  by  day 
labor.     Tenders  for  sewer  brick  will  be  called  as  required. 

In  a  recent  report  submitted  by  the  City  Engineer  of 
L'eterborough,  Ont.,  on  the  question  of  paving,  it  was  re- 
commended that  a  section  of  some  street  be  selected  where 
the  traffic  is  uniform  and  conditions  as  to  foundations,  etc.. 
are  as  nearly  alike  as  possible,  and  trial  sections  of  several 
types  of  pavement  of  not  less  than  750  sq.  yds.  area  be  laid 
down. 

The  contract  for  the  construction  of  2,000  feet  of  break- 
water on  the  Mission  Rivef,  Fort  William,  has  been  awarded 
to  the  Thunder  Bay  Contracting  Company,  and  the  work 
will  be  commenced  as  soon  as  navigation  opens.  The  cost 
of  the  work  will  be  about  a  quarter  million  dollars,  and  forms 
part  of  the  $1,200,000  of  the  estimates  for  harbor  improve- 
ments at  the  head  of  the  lakes  this  year. 

WESTERN  CANADA 

.\  market  will  be  erected  on  11th  Avenue,  Regina,  by 
Mr.  L.  B.  Doughan. 

Plans  for  the  new  drill  hall  and  armoury  at  Calgary, 
/\lta.,  are  about  completed. 

According  to  the  Hon.  Chas.  Stewart,  Minister  of  Public 
Works,  Alta.,  $500,000  is  available  for  work  on  the  trunk 
roads  in  the  province  this  year. 

The  fire  which  occurred  recently  in  the  business  district 
of  Snohomish,  B.C.,  has  caused  damage  to  the  extent  of  $50,- 
000.    Several  buildings  were  destroyed. 

-The  Peace  River  Dredging  Company  (Peace  River  Cross- 
ing, Alta.)  has  been  incorporated  with  a  capital  of  $100,000  for 
the  purpose  of  dredging  the  Peace  River. 

At  Calgary,  Alta.,  the  civic  construction  department  have 
made  a  start  on  the  extension  of  the  electric  light  system, 
which  is  being  undertaken  at  a  cost  of  $300,000. 

The  opening  ceremony  in  connection  with  the  traffic 
bridge  over  the  Pitt  River,  B.C.,  will  take  place  early  in  April. 
Only  one  more  span  remains  to  be  placed,  atid  in  a  few  weeks 
the  structure  will  be  completed. 

Messrs.  Campbell  &  Whipple  have  secured  "the  contract 
for  remodelling  the  main  building  and  installing  an  operating 
room  in  the  Vancouver  General  Hospital.  The  work,  which 
will  start  immediately,  will  cost  approximately  $75,000. 

The  Bassano  &  'Bow  Railroad  Company  will  apply  to 
Legislature  for  authority  to  construct  a  line  to  Coronation, 
Alta.  The  solicitors  for  the  applicants  are  Short.  Woods, 
Biggar  &  Collisson.  14  Howard  Avenue,  Edmonton,  Alta. 

The  Dominion  Government  armoury  at  Prince  Albert. 
Sask.,  now  ncaring  completion,  is  costing  sonic  $350,000.  The 
building  is  one  storey  high,  143  x  241  ft.  in  dimensions,  ot 
stone,  brick  and  concrete  construction.  The  general  contrac- 
tors are  Messrs.  Piggott  &  Healy,  North  Battleford. 

Plans  for  a  viaduct  over  the  C.  P.  R.  tracks  at  5th  street. 
Medicine  Hat  have  been  approved  and  will  shortly  be  pre- 
sented to  the  Board  of  Railway  Commissioners  for  approval. 
The  cost  of  the  work  will  be  in  the  neighborhood  of  $181,000, 
of  which  some  $22,000  is  for  paving  the  bridge  and  ap- 
proaches. 

The  Smoky  \'allcy  &  Peace  River  Railroad  Company 
will  apply  to  the  Legislature  for  incorporation  and  power  to 
construct  a  line  from  the  junction  of  Solomon  Creek  with 
the  .\thabasca  River,  to  connect  with  the  C.  N.  W.  at  Dunve- 
gan.  The  solicitors  are  Short.  Woods.  Biggar  &  Collisson. 
Fdmonton,  Alta. 
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Waterworks,  Sewerage  and 
Roadways 

Beverley,  Alta. 

The  town  council  will  raise  $75,000  for 
the  installation  of  waterworks,  sewerage 
scheme  and  electric  lighting.  Engineer, 
Mr.   H.   E.   Read,    Beverley. 

Bosanquet  Township,  Ont. 

The  Township  (,'ouncil  are  about  lo 
lay  cement  sidewalks  on  Grand  Bend, 
and  to  repair  several  drains.  Clerk, 
George  Sutherland,  Thedford. 

Calgary,  Alta. 

The  City  Council  have  suspended  work 
on  extension  of  waterworks  system. 
Work  will  he  recommenced  in  spring. 
Estimated  cxi)en(Iituro.  $80,000. 

Chatham,  Ont. 

The  reservoir  whicli  the  Town  Council 
had  in  contemplation  will  not  be  built  at 
present. 

Cornwall  Township,  Ont. 

A  contract  for  laying  drain  will  be  let 
in  spring,  by  the  Township  Council.  Es- 
timated expenditure.  $!).000.  Engineers. 
Magwood  &  Stidwell,  Cornwall.  Clerk, 
John  Mullin,  Mille  Roches. 

Edmonton,  Alta. 

City  Council  is  about  to  construct 
sewer  to  stock  yards.  Estimated  cost, 
$19,000.  Engineer,  A.  J.  Latornell.  Sup- 
erintendent of  stock  yards.  E.  B.  Ed- 
wards, 113  Jarvis  Avenue  E. 

In  connection  with  contemplated  sew- 
er, the  address  of  Mr.  E.  B.  Edwards, 
Superintendent  of  Stock  Yards,  is  llu 
Jasper  Avenue  E.,  not  as  published  in 
our  last  issue. 

Finch  Township,  Ont. 

The    Township     Council     contemplate 
laying  drain.     Contract  will  be  let  about 
June   1st.     Estimated  cost,  $5,000.     Engi- 
neers.   Magwood   &     Stidwell,     Cornwall.  . 
Clerk,  D.  B.  Cameron,  Berwick. 

Kenyon  Township,  Ont. 

It  is  proposed  to  start  work  on  drain 
as  soon  as  weather  permits.  Estimated 
expenditure,  $27,200.  Engineers,  Mag- 
wood &  Stidwell.  Clerk,  J.  D.  Camer- 
on. Greenfield. 

Lochiel  Township,  Ont. 

A  contract  will  be  let  in  May  for  lay- 
ing drain  for  Township  Council.  Esti- 
mated cost.  $4,800.  Engineers,  Mag- 
wood &  Stidwell.  Cornwall.  Clerk,  V. 
G.  Chisholm,  Alexandria. 

London,  Ont. 

The  City  Engineer,  Mr.  H.  A.  Brazier, 
is  preparing  estimates  for  paving  Rideaii 
Street,  from  Ferguson  Place  to  city  lim- 
its, 

Middlesex  County,  Ont. 

The  county  council  have  decided  to 
borrow  $96,000  for  improvements  to 
roads  and  for  reconstructing  bridges. 
Mr.  T.  E.  Robson,  London,  is  clerk  to 
the  council. 


Moncton,  N.B. 

The  City  Council  projjose  to  raise  $11.- 
081  for  construction  of  sewers,  and 
$15,000  for  construction  of  sidewalks. 
Clerk,  J.  S.  Magee. 

New  Westminster,  B.C 

The  City  Council  have  approved  recom- 
mendation from  Board  of  Works,  that 
(ith  Street,  from  Columbia  to  :!rd  .'Vvenue, 
and  Carnarvon  Street,  from  8th  Street  to 
bridge,  be  macadamized.  Engineer,  T. 
W.   B.    Blackman. 

Oak  Bay,  B.C. 

A  l)y-law  to  raise  $:iO,000  for  construc- 
tion of  surface  drainage  system,  has  been 
passed  by  ratepayers.  Clerk  to  Munici- 
pal Council,  E.  W.  Clayton. 

Osgoode  Township,  Ont. 

The  Township  Council  are  considering 
laying  drain,  to  cost  $9,;!00.  Contract  lo 
l)e  let  in  summer.  Engineers,  Magwood 
&  Stidwell,  Cornwall.  Clerk,  F.  Iveson. 
Metcalfe. 

Osnabruck  Township,  Ont. 

The  Township  Council  are  considering 
construction  of  drain,  estimated  to  cost 
$:i,500.  Contract  will  be  let  alK)Ut  June 
1st.  Engineers.  Magwood  &  Stidwell. 
Cornwall.  Clerk,  H.  E.  Hodgins,  Far- 
ran's   Point. 

Paris,  Ont. 

Tlie  report  published  in  our  issue  of 
Fel)ruary  17th,  that  the  Town  Council 
were  erecting  filtration  plant,  is  incor- 
rect.    No  plant  will  be  erected. 

Point  Grey,  B.C. 

A  Special  Committee  of  the  Municipal 
Council  has  authorized  laying  of  side- 
walks on  F'remlin  Road,  5th  Street,  19th 
.\ venue.  Park  Road  and  11th  Avenue. 
Clerk,  G.  G.  Heighway.  Kerrisdalc  P.O. 

Port  Hope,  Ont. 

Tenders  will  be  received  by  Mr.  R. 
Gray,  Secretary-Treasurer  to  Water 
Commission,  for  following  work  and 
materials:— 

(3)  Low-lift  centrifugal  pumps,  mo- 
tors, oil  Engine,  piping  and  erection  of 
same. 

(4)  Venturi  tubes,  loss  of  head  gauges, 
elevation  gauges. 

(5)  Construction  of  four  slow  sand  fil- 
ters, pump  house  and  pure  water  reser- 
voir. 

(6)  Cast  iron  pipe  specials. 

(7)  Valves    and    valve    boxes. 

Plans  and  specifications  at  office  of  En- 
gineers, Messrs.  F.  W.  Thorold  Com- 
pany   2  Toronto  Street,  Toronto. 

Romney  Township,  Ont 

Tlic  Township  Council  will  repair  a 
numljer  of  drains  in  spring.  Clerk,  J.  W. 
Kennedy,  Wheatley. 

Russell  Township,  Ont. 

A  contract  will  l)e  let  in  June,  by  the 
Township  Council,  for  laying  drain,  esti- 
mated  to   cost   $2,700.      Engineers,    Mag- 


wood &  Sti<lwcll,  Cornwall.     Clerk,  W.  R. 
Craig,  Russell. 

St.  John,  N.B. 

The  City  Council  have  started  laying 
sewers  and  water  mains  on  Millidge 
Avenue  and  Lime  Kiln  Road,  by  day 
work.  Estimated  expenchture,  .$25,000. 
City  Tngineer.  W.  Murdoch. 
Vancouver,  B.C. 

The  City  Council  will  shortly  call  for 
tenders  for  supply  of  material  for  sewer 
to  be  constructed  on  Clark  Drive.  Engi- 
neer. I".  L.  Fellowes. 

CONTRACTS  AWARDED 

Assiniboia,  Man. 

Rural  Municipality  of  Assiniboia  has 
awarded  contract  for  laying  1.135  ft.  of 
4-in..  concrete  sewer  and  2,815  ft.  of  pipe 
sewer  on  Oakdean  Boulevard,  to  Thos. 
Jackson  &  Sons,  370  Colony  Street,  Win- 
ni]ieg.  .\mount,  $12,013.50. 
Edmonton,  Alta. 

Toronto,  Ont. 

The  Board  ol  Control  have  awarded 
contract  for  construction  of  sewers  on 
St.  Clair  Avenue,  to  the  Moyes  Construc- 
tion Company.  592  Gerrard  Street  E. 
Amount.  $().138. 

Contract  for  paving  Danforth  .\venuc, 
from  Westlake  Street  to  city  limits,  has 
been  transferred  by  the  Board  of  Con- 
trol to  the  Godson  Contracting  Company, 
Manning  Chambers,     .\mount.  $41,821. 


Railroads,  Bridges  and  Wharves 

Edmonton,  Alta. 

City  Council  is  considering  expendi- 
ture of  $6,000  on  improving  approaches 
to  high  level  bridge.  Clerk,  C.  E.  Cox. 
Engineer,  A.  J.  Latornell. 

The  Bassano  &  Bow  Valley  Railway 
Company  are  about  to  apply  to  Legis- 
lature for  authority  to  construct  line  to 
Coronation.  Solicitors.  Short.  Woods, 
Biggar  &  Collisson,  14  Howard  Avenue. 

The  Smoky  Valley  &  Peace  River 
Railway  Company  will  shortly  apply  to 
Legislature  for  incorporation,  and  power 
to  construct  line  from  junction  of  Solo- 
mon Creek  with  Athabasca  River,  to 
Dunvegan,  on  C.  N.  W.  Solicitors, 
Short,  Woods,  Biggar  &  Collisson,  14 
Howard  Avenue. 

Kingston,  Ont. 

TcTiders  will  be  received  until  4  p.m., 
March  18th,  by  Mr.  R.  C.  Desrochers, 
Secretary  to  Dominion  Government  De- 
partment of  Public  Works,  for  construc- 
tion of  superstructure  of  two  steel 
through  truss  highway  bridges,  and  one 
steel  single-leaf  highway  Strauss  Trim- 
nion  Bascule  bridge,  over  the  Cataraqui 
River  at  Kingston.  Plans  and  specifica- 
tions from  District  Engineers,  Confed- 
eration Life  Building,  Toronto,  and 
Shaughnessy  Building,  Montreal,  Post- 
masters at  Hamilton  and  Kingston,  and 
above  department.  (Jttawa.  Specifica- 
tion from  MacLean  Daily  Reports,  25 
Charlotte   Street,  Toronto. 
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An  Illuminating  and  Timely  Discussion 

What  Steps  is  the  Government  Taking  to  Meet  the 
Trade  Readjustment  of  the  War  ? 

Till",  intense  interest  taken  in  "the  possibilities  of 
(level(jpin}<  trade  within  Canada  and  the  Em- 
pire" is  shown  in  a  number  of  contributions 
published  in  this  issue.  The  letters  have  been 
prepared  in  the  way  of  a  summarized  criticism  of  the 
symposium  of  Trade  I,)evelopment  which  was  one  01 
the  principal  features  of  our  British  Empire  Number 
of  r'ebruary  17. 

A  particularly  able  presentation  of  his  views  is 
made  by  Mr.  Paul  Seurot,  of  Montreal— a  writer  wiio, 
by  virtue  of  his  wide  experience  and  international  re- 
lationships, is  eminently  qualified  to  speak  authorita- 
tively. Mr.  Seurot  enumerates  some  of  the  many 
lines  in  connection  with  which  he  has  received  in- 
quiries from  France.  He  tells  us  tlrat  in  some  cases  the 
inquiries  have  had  to  do  with  immediate  requirements, 
but  that  more  generally  they  have  had  an  eye  to  future 
business.  In  commenting  upon  the  fact  that  none  of 
the  inquiries  was  solicited,  Mr.  Seurot  touches  briefly 
upon  the  scope  and  activity  of  an  "information  bureau" 
—which  brings  us  to  the  question  of  a  special  body. 


eo 


..  vernment  or  otherwise,  the  idea  of  which  is  dis- 
cussed from  various  viewpoints  by  Mn  Wynne- 
Roberts,  of  Regina,  Mr.  L.  M.  Jones,  of  Port  Arthin. 
and  Mr.  A.  K.  Grimmer,  of  Medicine  Hat. 

Mr.  Wynne-Roberts  suggests  that  a  special  asso- 
ciation should  be  organized  on  behalf  of  the  manufac- 
turers "to  collect  independent  information  as  to  the 
requirements  of  other  countries  within  and  without 
the  Empire."  The  other  writers  are  in  favor  of  a 
Government  Commission. 

For  our  own  part,  we  are  inclined  to  think  that  any 
attempt  to  put  these  suggestions  into  practice  would 
encroach  lipon  the  work  of  the  Department  of  Trade 
and  Commerce,  which,  under  the  able  direction  of  the 
a!'"o*^'^'  ^'"^  *^'eorge  Foster,  and  the  Commissioner, 
Mr.  R.  Grigg,  has  done  excellent  work  of  late  in  open- 
ing up  fresh  avenues  of  trade  for  Canada.  The  Depart- 
ment has  Trade  Commissioners  and  Commercial 
Agents  in  the  principal  trade  centres  of  the  world,  and 
as  far  as  the  outside  missionary  work  is  concerned  we 
believe  that  the  ground  is  fairly  well  covered— con- 
sidering the  comparatively  early  .stage  of  Canada's  in- 
dustrial develo])nient. 

In  regard  to  an  expert  consideration  of  the  natural 
resources  of  the  country,  it  seems  to  us  that  a  con- 
centrated effort  might  be  made  bv  a  small  bodv  of  ex- 
perts directed  and  controlled  bv  the  above  Department 
It  must  be  remembered  that  practically  all  the  spade 
work  has  already  been  done.  Take,  for  instance,  the 
clay  resources  of  the  country  :  during  the  last  few  years 
the  Mines  Department  of  the  Government  has  had  ex- 
haustive reports  prepared  bv  such  men  as  Mr.  josepH 
Keele,  Dr.  Heinrich  Ries,  and  others.  Of  course,  a 
great  many  new  and  untried  suggestions  have  been 
adduced  in  our  Symposium,  but  an  investigation  of 
these,  considered  either  individuallv  or  collectively 
appears  to  be  little  more  than  a  side  issue  after  all' 
The  first  and  only  effective  step  that  can  be  taken  is 
to  bring  before  the  Government  the  desirability  of  tak- 
ing special  measures  at  tWs  time  in  order  that  entci- 
prise  consistent  with  the  present  opportunities  for  in- 
dustrial expansion  may  be  exerted.  The  suggestions 
as  to  manufacturing  opportunities  can  be  used  onlv  as 
a  mearis  of  reinforcing  the  main  argument. 

This  Symposium  has  disclosed  the  fact  that  in  the 
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constructional  field  Canada  has  great  possibilities  of 
development — and  further,  that  many  of  the  foremost 
engineers,  architects  and  contractors  of  the  country 
are  willing  to  give  consideration  to  such  development; 
but,  after  all,  the  constructional  field,  while  perhaps  the 
most  important,  is  only  one  of  a  number,  and  the  wide- 
ly scattered  suggestions  of  various  "possibilities" — 
such  as  manufacturing  steel  plates  and  shapes  in  one 
part  of  the  country,  developing  clay  reources  in  an- 
other, examining  into  marble  deposits  here,  utilizing 
the  by-products  of  coke  manufacture  there,  providing 
openings  for  capital  in  the  east  and  others  in  the  west 
— are  only  a  means  to  an  end,  and  we  take  it  that  the 
end  is  to  show  that  Canada  has  "possibilities"  on  a 
scale  not  yet  realized.  It  will  be  interesting  to  learn 
from  the  Department. of  Commerce  whether  any  spe- 
cial policy  is  being  mapped  out  in  view  of  the  readjust- 
ment of  the  Empire's  trade  which  has  been  brought 
about  by  this  calamitous  war. 

We  must  confess  to  a  little  amazement  at  Mr.  Scu- 


rot's  revelation  in  regard  to  the  offer  which  he  received 
from  a  Canadian  firm  to  furnish  a  U.  S.  railway  car 
built  by  a  German  firm  under  a  German  patent.  The 
war  has  not  yet  been  brought  fairly  home  to  Canada, 
and  so  the  degree  of  patriotism  that  one  might  ex- 
pect is  overcome  at  times  l^y  greed  for  commer- 
cial gain.  We  do  not  suggest  that  "i)atriotism,"  in  the 
literal  acceptation  of  the  word,  can  be  expected  in  a 
business  deal,  but  we  do  suggest,  and — in  common 
with  the  British  Government  and  the  British  people — 
we  do  expect  and  require,  that  the  people  with  whom 
we  do  business  take  reasonable  steps  to  ascertain  tlunt 
they  are  not  putting  British  money  into  (jerman  cof- 
fers at  a  time  when  British  lives  are  being  sacrificed 
on  the  altar  of  German  militarism — or  whatever  other 
name  may  be  found  for  the  enemy's  criminal  depravity. 
In  matters  of  this  kind  there  can  be  no  equivocation, 
and  the  experience  to  which  we  refer  is  a  matter  of 
regret — particularl}'  in  view  of  the  fact  that  Mr.  Seu- 
rot  is  of  French  nationality. 


Why  the  Engineer  Fails  of  PubHc  Recognition 


By  Prof.  Geo.  F.  Swain,  of  Harvard  University 


IT  is  an  opinion  held  very  widely— particularly 
among  engineers — that  the  engineering  profes- 
sion is  not  appreciated  at  its  full  value,  and  that 
the  engineer  does  not  receive  the  recognition  in 
public  life  and  as  a  leader  that  his  attainments  entitle 
him  to  receive.  In  times  past  I  have  not  hesitated  on 
various  occasions  to  raise  my  voice,  feeble  though  it 
may  be,  in  support  of  that  proposition.  I  have  not 
changed  my  views  at  all.  However,  it  seems  to  me 
that  possibly  by  emphasizing  it  continually,  we  may 
overdo  a  little  bit  that  aspect  of  the  matter,  and  I  am, 
therefore,  going  to  ask  you  tonight  to  take  a  different 
point  of  view  with  me,  and  to  inquire,  if  the  engineer 
has  not  his  recognition,  what  the  causes  for  it  are,  and 
how  they  may  be  remedied. 

Of  course,  as  a  purely  professional  worker,  the  en- 
gineer is  always  necessary  and  will  always  be  called 
upon  to  do  engineering  work.  Moreover,  statistics 
show  that  the  remuneration  which  engineers  receive 
is  as  large  as  that  received  by  members  of  the  other 
professions,  on  the  average.  It  is  a  question  of  sup- 
ply and  demand,  and  the  engineering  profession  is  not 
overcrowded.  I  feel  certain  of  this  from  my  experi- 
ence in  having  turned  out  a  great  many  young  men 
year  after  year,  and  having  placed  them  in  positions. 

Moreover,  happiness  and  content,  real  success,  ser- 
vice to  mankind  and  to  a  man's  family,  do  not  depend 
upon  money,  and  are  not  measured  by  dollars  and 
cents ;  they  can  be  obtained  just  as  well  when  the  re- 
muneration is  moderate  as  when  the  remuneration  is 
very  large,  and  engineers,  as  a  rule,  I  believe,  receive 
compensation  sufficient  to  enable  them  to  live  com- 
fortably. 

'In  my  opinion,  in  recent  years  the  respect  paid  to 
the  engineer,  if  measured  by  financial  remuneration, 
has  increased,  and  engineers  now  frequently  receive 
very  large  fees — fees  that  25  or  30  years  ago  would 
have  been  considered  almost  out  of  the  question.  How- 
ever, those  fees  are  not  as  large  as  those  received  by 
lawyers  or  doctors,  of  course,  for  the  reason  that  the 
engineer  does  not  appeal  to  sentiment,  which  is  so 
potent  a  factor  in  the  other  professions.     I  presume 

^     *  From  an  address  deliTered  last  month  at  the   Convention  of  the 
American  Institute  of  Electrical  Engineers. 


that  fear,  love  and  avarice  are  the  most  potent  emo- 
tions. The  law  appeals  to  all  of  them.  Medicine  ap- 
peals to  fear  and  love.  Engineering  appeals  to  none 
of  them.  Another  potent  factor  in  the  human  being 
is  vanity.  Architecture  appeals  to  vanity.  The  archi- 
tect can  easily  convince  his  client  to  put  up  a  costly 
and  luxurious  building,  upon  which  he  receives  his 
percentage,  the  percentage  increasing  as  the  work  is 
less  and  less  necessary.  (Laughter).  The  architect 
rightly  puts  a  tax  on  luxury. 

However,  these  matters  will  take  care  of  them- 
selves. We  are  chiefly  concerned  here  with  the  status 
of  the  engineer  as  a  leader  in  the  community,  as  a 
moving  force,  as  an  administrator  or  executor,  who 
leads  in  the  solution  of  great  problems. 

The  suitability  of  a  man  for  leadership  depends 
upon  two  things — his  knowledge  and  his  personal 
qualities.  Most  of  the  great  undertakings  today  hi- 
volve  engineering;  most  of  them,  to  a  very  great  ex- 
tent. We  recognize  this.  We  know  that  we  live  in 
an  age  of  applied  science. 

Law  and  business  are  equally  necessary  in  the  solu- 
tion of  these  undertakings.  There  is  no  more  reason, 
inherently,  and  no  less  reason,  why  the  engineer  should 
lead  and  be  the  employer  any  more  than  why  the  law- 
yer or  the  business  man  should  lead  and  be  the  em- 
ployer. It  gets  down,  therefore,  in  the  end,  to  the  mat- 
ter of  personal  characteristics.  The  lawyer  or  busi- 
ness man  with  personality  can  easily  lead,  and  can 
hire  the  engineering  brains  and  knowledge,  just  as  the 
engineer,  if  he  have  the  personality,  can  lead  and  can' 
hire  the  legal  and  the  business  brains  and  knowledge. 

If,  therefore,  the  engineer  does  not  lead,  it  must 
be  because  he  lacks  personal  qualities,  and  if  he  lack 
the  personal  qualities,  he  ought  not  to  lead.  There  is 
no  mystery  about  it,  no  injustice.  By  personal  quali- 
ties I  mean  character,  presence,  tact,  ability  to  handle 
men,  breadth  of  mental  vision,  and  mental  training. 

Some  of  these  qualities  are  inherent,  and  others 
are  developed,  more  or  less,  by  training  and  experi- 
ence. There  is  no  reason  to  believe  or  to  assume  that 
one  class  of  men  in  the  same  country  and  at  the  same 
epoch  are  inherently  superior  in  regard  to  personal 
qualities  to  any  other  class.     Have  we  any  reason  to 
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suppose  that  the  engineers  are  inherently  superior  to 
the  members  of  other  classes  in  this  country?  It  does 
not  seem  to  me  that  we  have.  What  indications  there 
are  might  be  considered  to  point  the  other  way. 

This  is  a  matter  ui)on  which  a  person  cannot  speak 
at  all  positively  or  dogmatically,  but  I  have  talked  with 
a  good  many  college  graduates  as  to  what  becomes  of 
the  men  in  their  classes,  and  1  have  been  rather  inter- 
ested to  find  that  they  almost  all  tell  me  that  the 
;il)lest  men  in  their  classes  go  into  law  or  into  busi- 
ness. One  thing,  therefore,  we  must  do  is  to  induce 
young  men  of  ability  and  character  to  become  inter- 
ested in  engineering  and  end)race  it  as  a  profession. 
We  can  all  of  us  do  something  in  that  direction. 

The  problem  is  then  reduced  to  this  further  ques- 
tion— whether  the  personal  (pialities  that  come  by 
training,  or  are  developed  by  training  and  experience, 
give  to  engineers,  to  the  engineering  profession,  pre- 
eminent cpialifications  for  leadership.  Those  qualities 
which  are  influenced  by  training  and  experience  are 
mental  grasp,  ability  to  reason,  capacity  to  discern 
truth,  desire  for  truth,  and  ability  to  deal  with  the 
human  element.  It  is  generally  claimed  that  the  en- 
gineer should  l)e  ])articularly  iitted,  not  only  by  his 
knowledge,  which  matter  1  have  already  referred  to 
and  disjjosed  of,  but  by  his  training,  making  him  able 
to  think  straight,  to  have  a  breadth  of  view  to  discern 
the  truth,  a  desire  to  get  at  the  truth,  and  the  ability 
to  know  the  truth  when  he  has  got  at  it. 

Now,  how  true  are  these  claims?  Do  engineers 
think  straighter  than  lawyers  or  business  men?  No 
positixe  statements  can  be  made.  Of  course,  I  am 
speaking  generally,  and  there  are  exceptions  to  any 
statement  that  can  be  made,  but  I  doubt  whether  en- 
gineers as  a  class  think  straighter  than  lawyers,  es- 
l)ecially,  or  the  well  trained  and  experienced  liusiness 
man.  The  training  of  the  lawyer  in  the  exact  mean- 
ing of  terms  is  one  of  the  most  important  factors  in 
making  him  think  straight.  We  all  know  that  mis- 
understandings and  errors  in  reasoning  come  about 
because  the  exact  meanings  of  the  words  or  terms  we 
use  are  not  understood.  The  lawyer  is  continually 
concerned  with  getting  at  the  exact  meaning  of  words. 
In  drafting  statutes,  in  drawing  wills,  in  all  his  varied 
work,  that  is  one  of  the  practical  courses  of  dis- 
cipline which  he  goes  through — and  there  could  be  no 
better  discipline. 

Moreover,  no  man  understands  a  question  if  he  can 
only  state  it  from  the  positive  point  of  view:  he  must 
also  be  able  to  state  it  from  the  negative  point  of  view ; 
he  must  see  not  only  what  it  includes,  but  what  it  ex- 
cludes; he  must  see  not  oidy  the  arguments  in  favor 
of  it,  but  the  arguments  against  it.  In  that  matter, 
the  lawyer  has  a  most  excellent  training.  When  he 
assumes  a  case  he  puts  himself  in  the  position  of  his 
adversary  and  exerts  his  wits  to  the  utmost  to  dis- 
cover the  weak  j)oints  in  his  own  case.  He  tries  to 
discover  every  argument  that  can  be  brought  up  on 
(he  other  side,  and  then  prepares  himself  to  meet  it. 
I  somewhat  question  if  engineers  in  their  experience 
go  through  ([uite  as  good  a  mental  discipline  as  that, 
or  whether  in  the  schoolroom  they  get  anything  that 
is  cpiite  as  good  a  mental  discipline. 

1  think,  therefore,  that  the  legal  training  and  ex- 
perience, on  the  whole,  train  men  better  to  think 
straight  and  reason  logically  than  the  engineering 
training.  The  single  objection  to  the  legaf  training 
is  tliat  the  lawyer  is  apt  to  become  an  advocate.  But. 
^iill   we  all  know  that  there  are  many,  very  many, 


capable,   high-minded   lawyers   who  will  not   take   a 
case  unless  they  believe  that  they  have  the  right. 

Now,  how  about  breadth  of  view?  Can  we  say 
that  the  engineer's  training  and  experience  give  him 
greater  grasp  of  subjects  and  greater  breadth  of  view 
than  those  of  the  lawyer  or  the  business  man?  Here 
again  there  may  be  doubt,  but  I  similarly  question 
whether  today,  and  in  the  past,  the  training  of  the 
engineer  has  given  him  as  much  a  grasp  of  subjects 
and  a  breadth  of  view  as  the  training  of  the  lawyer 
and  the  business  man.  I  fear  that  the  engineer  con- 
cerns himself  in  college,  and  after  college,  too  much 
with  the  minor  technical  details  of  his  profession,  and 
does  not  accustom  himself  to  study,  does  not  take  in- 
terest enough  in  the  consideration  of  the  broad  ques- 
tions afifecting  the  community  in  general.  I  know  that 
is  so  in  the  colleges.  1  know  that  the  young  men  get 
interested  in  the  purely  technical  details,  and  that  it 
is  very  difficult  to  get  their  minds  away  from  these 
things  to  any  large  extent. 

Business  and  Engineering 
I  am  a  great  believer  in  the  business  man,  and  I 
believe  that  his  experience,  bringing  him  in  contact,  as 
it  does,  with  law,  with  engineering,  with  all  the  varied 
activities  of  life,  is  a  very  excellent  training.  I  should 
like  to  see  more  engineers  in  Congress,  I  should  like 
to  see  an  engineer  become  the  President  of  the  United 
States,  but  I  should  like  to  see,  for  once,  a  really  good 
i)usiness  man  in  the  presidential  chair.     (Applause). 

Instead  of  complaining,  then,  although  it  is  true, 
that  the  engineer  is  not  recognized,  I  urge  that  we  try 
to  realize  that  there  is  a  cause  for  it.  We  live  in  a 
world  of  natural  law.  For  everything  that  is,  there 
is  a  cause,  not  only  in  the  physical  world,  but  in  the 
mental  and  the  moral.  Let  us  find  the  cause,  if  the 
engineer  be  not  recognized,  and  the  remedy. 

Among  the  things  I  think  we  can  do  are  the  fol- 
lowing: We  can  exercise  our  influence  to  bring  the 
facts  in  regard  to  the  engineering  profession,  its  pos- 
sibilities, the  high  character  of  its  work,  to  the  at- 
tention of  our  students  and  to  induce  the  able  young 
men  of  the  coming  generation  to  embrace  the  engi- 
neering profession.  In  the  second  place,  we  may  in- 
fluence technical  education  and  try  to  secure  a  broader 
curriculum,  with  more  attention  to  fundamental  prin- 
ciples and  less  to  technical  details  which  the  graduate 
must  learn  in  the  field  after  he  graduates  and  which 
he  can  learn  a  great  deal  better  there  than  in  school. 
Let  us  insist  on  a  training  in  the  English  language, 
so  that  our  engineers  shall  not  only  be  able  to  speak 
and  express  themselves  properly,  biit  be  able  to  write 
a  proper  report,  and  therefore'  impress  upon  people 
with  whom  they  come  in  contact  that  not  only  are  they 
(jualified  in  their  engineering  specialty,  but  that  they 
are  able  to  mix  with  men  and  deal  with  large  ques- 
tions in  a  comprehensive  way. 

I  agree  entirely  with  what  has  been  said  in  regard 
to  mathematics.  1  think  the  fact  that  engineering  is 
to  so  large  an  extent  a  mathematical  subject  is  one 
of  the  main  reasons  why  the  engineer  is  not  recog- 
nized. In  my  opinion,  there  is  scarcely  anything  that 
tends  more  to  narrowness  of  view  than  dealing  all  the 
time  with  problems  that  can  be  solved  only  by  right 
mathematical  processes,  because  the  great  questions 
which  confront  us  are  not  mathematical ;  the  data  are 
shifting,  variable,  and  the  human  element  comes  in. 
Therefore,  the  man  who  is  accustomed  to  solve  his 
problems  by  mathematics,  and  can  only  do  the  solv- 
ing in  that  way,  finds  himself  at  a  loss  in  the  practical 
affairs  of  life — mathematics  do  not  apply.    We  should 
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seek  to  broaden  the  minds  of  our  engineering  students 
by  study  in  history,  literature,  psychology  and  other 
subjects  which  give  a  broad  outlook  upon  life. 

I   urge,  therefo)-e,  that  in   these  ways   we  help  to 


give  the  engineer  of  the  future  the  personal  qualities 
for  leadership.  "We  may  rest  assured  that  if  he  is 
possessed  of  these  qualities,  leadership  will  come  to 
him. 


Trade  Developments  in  the  West 

Specially  Contributed  by  Jas.  McDiarmid,  Winnipeg 


DluSriTE  the  comparatively  small  amount  of 
building  required  this  year,  it  does  not  seem 
as  if  there  will  be  any  material  difference  in 
the  cost  as  compared  with  1913-14.  While 
labor  conditions  may  vary  in  certain  districts,  owing  to 
a  small  demand  and  local  differences,  it  is  not  at  all  like- 
ly that  the  rate  of  wages  will  be  altered  to  any  extent, 
nor  can  there  be  any  great  change  in  the  cost  of  build- 
ing material  as  a  whole.  Cement — one  of  the  largest 
items  in  modern  building  construction — will  cost  the 
same  as  in  previous  years,  unless  there  is  a  further  re- 
duction in  the  rate  of  duty  on  this  material. 

Brick  has  not  been  a  profitable  business  in  this  west- 
ern country  during  the  last  few  years,  and  a  reduction 
ill  price  can  scarcely  be  looked  for.  The  competition 
in  this  branch  has  been  exceptionally  keen,  despite  the 
large  demand,  and  a  reduction  in  price  would  undoubt- 
edly mean  closing  out  a  number  of  these  concerns  now 
doing  business. 

Another  important  item  in  building  is  lumber.  As 
freight  charges  are  responsible  for  over  50  per  cent,  of 
the  cost  of  this  material  to  the  wholesaler,  the  likeli- 
hood of  any  reduction  on  this  account  is  very  remote. 
l'"or  the  last  ten  years,  the  price  in  the  West  has  been 
determined  by  competition  from  the  States  and  with 
their  larger  markets  and  greater  output,  prices  are  not 
so  easily  affected.  On  the  other  hand,  the  lumber  busi- 
ness in  B.  C.  during  1913-14  has  not  been  at  all  profit- 
able for  the  manufacturer.  Several  important  con- 
cerns have  gone  into  liquidation  and  a  greater  number 
have  closed  down  until  conditions  improve.  Possibly 
less  than  40  per  cent,  of  all  those  engaged  in  the  manu- 
facture of  lumber  in  the  west  have  held  their  own  dur- 
ing these  years,  and  while,  no  doubt,  some  material 
can  be  bought  at  forced  sale  prices  from  existing  stocks, 
B.  C.  manufacturers  cannot  quote  lower  prices  than 
1913-14  and  stay  in  business.  The  competition  from 
the  States  in  the  lumber  trade  is  scarcely  legitimate. 
In  contrast  with  a  35  per  cent,  duty  in  favor  of  the  ce- 
ment manufacturer,  the  saw  mill  men  in  the  west  have 
no  protection  whatever  against  foreign  competition, 
while  wages  for  common  labor  in  B.  C.  are  $3.00  a 
day,  as  against  $2.00  in  the  Western  States.  He  has 
also  a  comparatively  small  and  uncertain  market  cum- 
bered with  a  credit  condition  which  necessarily  entails 
serious  losses  upon  the  manufacturer  in  such  times  as 
these.  Consequently,  with  lumber  below  cost  in  1913- 
14  there  is  scarcely  any  likelihood  of  a  lower  price  for 
1915-16.  To  those  whose  knowledge  is  restricted  to 
the  vagaries  of  the  retail  trade  these  statements  may 
seem  unreasonable,  but  with  American  f'imension  lum- 
ber quoted  to  wholesalers  and  others  at  $17.50  to  $19.00 
f.o.l).  cars  at  all  available  points,  after  allowing  freight 
charges  averaging  $9.00  per  1,000  ft.  the  B.  C.  manufac- 
turer does  not  receive  a  fancy  price  for  all  his  work — 
logging,  sawing  ,piling,  dressing,  loading  on  cars,  sell- 
ing and  collecting  expenses,  and  probable  losses.  The 
Canadian  manufacturer  has  been  forced  by  this  foreign 
competition  to  dress  down  dimension  lumber,  in  order 


to  save  weight,  to  a  point  detrimental  to  the  buildings 
in  which  lumber  is  used,  so  that  at  the  present  time  2- 
in.  dimension  is  only  IJ^-in.  thick,  and  American  di- 
mension is  even  less,  running  slightly  over  IJ-^-in.  in 
thickness.  This  is  a  matter  of  serious  difference  be- 
tween the  architect  and  the  contractor,  times  without 
number,  and  some  effort  should  be  made  to  standard- 
ize 2-in.  dimension  at  not  less  than  >4-in.  scant  as  the 
difference  in  freight  would  only  increase  the  cost  from 
$1.00  to  $1.50  per  1,000  ft.,  and  a  change  of  this  nature 
would  be  in  the  best  interests  of  all  those  connected 
with  the  erection  of  buildings  as  well  as  the  interests 
of  the  Canadian  manufacturer. 

Steel  will  be  somewhat  lower  than  in  previous 
years,  but  other  materials  will  not  be  greatly  affected 
one  way  or  another,  excepting  copper,  and  the  cost  of 
this  material  is  increasing  very  rai)idly  just  now. 

The  present  unfortunate  war  is  in  no  way  responsi- 
ble for  the  conditions  of  the  building  trade  and  were  it 
over  to-morrow  there  would  be  no  improvement.  All  the 
western  cities  are  built  ahead  of  the  development  of  the 
agricultural  interests  of  the  country  and  until  there  is 
a  more  even  balance  there  can  be  no  legitimate  demand 
for  city  building.  This  depression  will  no  doubt  be  to 
the  advantage  of  the  country  as  a  whole,  sending  back 
many  to  the  land  and  closing  down  to  a  large  extern 
this  parasitical  business  of  the  real  estate  gambler  and 
all  such  fakers  who  persuade  themselves  and  others 
that  a  country's  growth  is  not  governed  by  economic 
laws.  Should  this  war  continue  for  a  j-ear  or  two  the 
agricultural  interests  of  thjs  country  would  make 
greater  progress  than  under  normal  conditions.  Upon 
this  progress  depends  the  early  solution  of  the  present 
depression  in  the  building  trades. 


Limiting  the  size  of  heavy  motor  trucks  and  their 
loads,  an  ordinance  recently  formulated  by  the  city 
of  Chicago  law  department  provides  among  its  re- 
strictions that  all  trucks  shall  have  rubber  tires  over- 
lapping steel  tires ;  that  the  weight  of  vehicle  and  load 
shall  not  exceed  750  lb.  for  each  inch  of  tire  width,  the 
maximum  weight  allowed  being  28,000  lb. ;  that  for 
freight-carrying  purposes  no  truck  shall  be  more  than 
90  in.  wide  or  26  ft.  long,  and  that  for  passenger- 
carrying  purposes,  8>^  ft.  should  be  the  maximum 
width.  Speed  of  trucks  is  to  be  based  on  capacity  and 
will  range  from  6  to  12  miles  an  hour.  Loads  shall 
not  project  more  than  4  ft.  past  the  rear  end  of  the 
truck,  except  during  early  morning  hours  and  late  at 
night.  The  ordinance  has  been  presented  to  the  city 
council  judiciary  committee,  and  a  copy  to  the  local 
transportation  committee. 


Cinders,  when  used  as  aggregate  in  concrete, 
should  be  of  good,  clean,  crushed,  vitrified  clinkers,  as 
the  ordinary  cinders  are  unsuitable  for  such  purposes. 
Cinders  from  anthracite  coal  are  usually  the  best,  ow- 
ing to  being  harder,  generally  more  dense  and  less 
liable  to  contain  injurious  amounts  of  sulphur. 
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City  Engineers'  Annual  Reports — How  They 
May  be   Improved 

NOT  infrequently  among  Canadian  municipal 
engineers  one  finds  a  man  well  posted  on 
the  practical  details  of  his  work,  but  woe- 
fully lacking  in  the  ability  to  do  himself  and 
his  department  credit  in  setting  forth  the  details  of 
the  year's  activities.  This  comes  in  part  from  dis- 
associating oneself  from  the  work  of  one's  fellows 
and  refraining  from  contributing  to  the  work  and  dis- 
cussion of  technical  societies  and  journals.  Nowadays 
the  engineer  must  have  something  of  the  newspaper 
instinct.  If  he  is  to  do  himself  justice  he  must  be  able 
to  prepare  descriptive  matter  readily  and  give  due 
prominence  to  outstanding  features  calculated  to  im- 
press the  particular  community  that  he  is  serving.  A 
suggestive  commentary  upon  this  matter  is  made  in 
the  following  editorial  taken  from  a  recent  issue  of 
The  Engineering  Record. 

At  the  outset  it  is  pertinent  to  inquire,  "What  is  the 
object  of  an  annual  report?"  It  would  seem,  primarily,  that 
an  annual  report  should  tell  the  taxpayers  what  has  been 
done  with  their  money  during  the  year.  A  secondary  ob- 
ject is  to  place  on  record  data  of  engineering  value  so  that 
by  exchanging  reports  with  officials  of  other  cities  the  ex- 
periences of  one  locality  may  be  made  available  for  the  solu- 
tion of  similar  problems  elsewhere.  If  this  be  correct,  it 
is  necessary  to  consider  how  this  information  can  best  be 
conveyed  to  those   for  whom  it  is  intended. 

Engineers  have  apparently  proceeded  on  the  assumption 
that  their  task  is  done  when  they  present  the  results  of  the 
year's  work  in  tlie  form  of  a  colorless  statement  of  feet  of 
water  main  laid,  and  square  yards  of  pavement  resurfaced, 
accompanied  by  page  after  page  of  tabular  matter,  showing 
the  minutest  details.  The  reason  for  this  conception  of  the 
form  of  a  report  is  not  difficult  to  find.  The  engineer  does 
not  set  before  himself  clearly  its  purpose,  he  does  not  form 
a  concept  of  the  character  of  his  audience,  or  if  he  does  he 
lacks  the  skill  necessary  to  present  his  facts  in  a  convincing 
manner.  But,  fortunately,  ideas  are  changing.  Any  one 
who  has  followed  the  trend  of  thought  as  expressed  at  meet- 
ings of  engineering  societies  recently  must  realize  that  the 
demand  for  proper  recognition  of  the  engineer's  work  is 
growing  more  insistent,  and  tliat  the  help  to  be  secured  from 
properly  prepared  reports  is  being  appreciated. 

Every  report  should  begin  with  a  summary,  in  non- 
technical language,  giving  the  achievements  of  the  year.  In 
this  summary,  intended  primarily  for  the  taxpayer,  only 
the  larger  phases  of  the  work  should  be  dealt  with.  It  is  a 
mistake  to  dilate  upon  details  or  routine  matters.  The  out- 
standing events  of  the  year  should  have  first  attention  and 
then  the  broad  questions  of  policy  which  liave  influenced  the 
department.  The  purpose  of  the  engineering  structures  be- 
ing built  and  their  effect  on  the  physical  development  of  the 
city  must  be  brought  out  clearly.  The  public  will  be  in- 
terested in  these  things,  if  told  in  simple,  non-technical 
language. 

Often  the  opening  sentences  of  a  report  commend  or 
condemn  it.     One  report,  recently  received,  opens  with   the 

sentence,  "The  city  of lies  in  latitude and 

longitude  ."     This   report   then   goes   on   to   list   the 

names  of  the  railroads  entering  the  city.  There  is  no  surer 
way  of  killing  the  reader's  interest.  If  the  city  is  spending 
thousands  of  dollars  on  a  new  sewerage  system  and  treat- 
ment works,  as  this  one  is,  why  not  start  with  a  description 
of  this  all-important  work?  Who  cares  for  a  reiteration  of 
a  city's  latitude  and  longitude  when  there  are  matters  of 
more  immediate  interest  at  hand?  By  the  inclusion  of  such 
superfluous  material  importatit  archievements  are  obscured— 


and  yet  engineers  wonder  why   their  eflforts  are  not  appre- 
ciated. 

Then  again,  consider  the  question  of  tabulated  data.  This 
journal  can  see  no  reason  for  filling  dozens  of  pages  with 
tables  showing  the  number,  size  and  location  of  valves.  This 
information  is  valuable.  Its  place,  however,  is  in  the  office 
files  and  not  in  a  report  sent  out  broadcast.  The  same  ob- 
servations apply  to  statistical  matter  on  hydrants,  pipe,  me- 
ters and  street  paving.  A  summary  is  desirable,  but  detailed 
tables  are  a  waste  of  space.  Worse  still,  they  make  a  report 
forbidding  and  insure  its  neglect  by  those  who  should  read  it. 

When  certain  bureaus — such  as  a  sewerage-testing  sta- 
tion, or  a  street-cleaning  division — have  accumulated  especi- 
ally valuable  or  interesting  material,  the  data  are  best  put 
in  an  appendix,  and  only  a  summary  of. results  in  the  gen- 
eral report. 

Finally,  copies  of  the  introduction,  by  itself,  should  be 
sent  simultaneously  to  all  the  local  newspapers,  at  the  same 
time  offering  to  give  them  detailed  information  on  any  sub- 
ject referred  to  in  the  report.  Some  engineers  are  adverse  to 
such  procedure,  but  since  the  object  of  their  report  is  to  place 
the  operations  of  their  department  before  the  public,  they 
should  accept  the  most  satisfactory  medium — the  daily  press 
— for  securing  the  desired  publicity.  In  some  cities — Phila- 
delphia, notably — this  idea  has  been  grasped,  much  to  the 
benefit  of  the  public  and  the  department  in  question. 


Twenty-five  Millions  for  Quebec  Roads 

THE  Legislative  Assembly  of  (juebec  have  passed 
the  Bill  for  raising  $5,000,CXX)  for  good  roads. 
Tiie  effect  of  the  act  is  that  the  Lieutenant- 
GDvernor-in-Council  may  authorize  the  Pro- 
vincial Treasurer  to  contract  from  time  to  time,  for  the 
carrying  out  of  the  good  roads  programme  of  1912,  one 
or  more  additional  loans  to  an  amount  of  not  more  than 
$5,000,000  over  and  above  the  amount  already  autiior- 
ized.  This  makes  a  total  of  $25,000,000  for  the  im- 
provement of  roads  in  the  province.  There  was  some 
criticism  of  the  Government's  road  policy,  it  being  al- 
leged that  the  share  of  the  cost  of  road-making  borne 
by  municipalities  exceeded  by  from  two  to  three  thou- 
sand dollars  a  mile  the  original  estimates. 

Information  supplied  by  the  (iovernment  dealing 
with  the  provincial  highways  which  the  Government 
itself  is  building  shows  that  the  King  Edward  highway 
cost  $654,340  for  39  miles ;  Montreal  to  Quebec  high- 
way for  forty-four  miles,  cost  $1,311,451 ;  the  Derby  to 
Sherbrooke  road  for  only  one  mile  and  a  half  cost 
$119,050,  but  this  was  explained  by  the  fact  that 
bridges  and  culverts  were  necessary,  whereas  other 
roads  ran  through  level  country ;  the  Chambly  road, 
eighteen  miles,  cost  $47,399,  with  two  more  miles  to 
build.  Altogether  the  Government  on  its  provincial 
highways  programme  has  built  forty-six  out  of 
scventv-three  miles  since  1912,  and  the  total  cost  has 
been  $2,096,697. 


For  most  purposes  where  trussed  arch  centering  is 
used,  a  slight  camber  may  be  assumed  equal  in  amount 
from  1/1,000  to  1/500  of  the  span.  Some  engineers 
make  an  allowance  for  settlement  equal  to  ^4  in.  for 
each  30  ft.  vertical  height. 


No  steel  reinforcement  should  be  painted  or  oiled, 
as  either  treatment  will  lessen  the  adhesion  of  the  con- 
crete. No  grease  or  foreign  matter  of  any  kind  should 
ever  come  in  contact  with  the  steel. 
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Discussion  of  Symposium  on  this  subject 
published  in  our  British  Empire  Number 
of  February  17  last. 


Never  Such  Another  Opportunity 

Kamloops,   B.C.,   March  1,   l\nr>. 
Editor    Contract   Record: 

Your  Symposium  on  Trade  Develdpment  Within  the 
Empire  is  suggestive  in  many  particulars.  After  reading  the 
contributions  of  the  various  departmental  heads,  and  others 
representing  manufacturing  activity  in  every  province  of  the 
Dominion,  it  only  confirms  my  impression  that  if  the  citi- 
zens of  Canada,  and  the  manufacturers  of  Canada,  are  true 
to  the  highest  principles  of  Imperialism,  there  can  never  be 
such  another  opportunity  as  that  of  to-day  for  the  expansion 
of  trade  within  the  Dominion,  and  without  the  Dominion 
within  the  Empire. 

Yours  very  truly, 

ERIC  G.  KINGWELL, 

(City  Engineer). 

*  *        * 

Careful  Investigation  Required 

Peterborough,  Ont.. 

Feb.  33,  191.'-.. 
Editor  Contract  Record: 

I  have  read  with  great  interest  in  your  issue  of  Fel)ruary 
17,  the  symposium  on  Trade  Development.  There  are  a 
number  of  exceedingly  good  suggestions,  but  judgment  must 
be  used  as  to  their  application.  We  have  wonderful  natural 
resources  waiting  to  be  developed,  and  a  market  must  be  de- 
veloped for  them.  This  will  take  time  and  money,  and  it  will 
be  a  long  time  before  some  lines  will  pay  dividends. 

In  my  opinion,  the  first  thing  to  make  sure  of  is  whether 
or  not  there  is  a  market  for  the  article  we  propose  to  furnish. 
Then  what  price  will  the  article  bring.  Lastly,  at  what  price 
can  we  produce  a  first-class  article  and  deliver  it  for? 

In  other  words,  can  we  compete  with  present  producers 
of  the  same  article.     The  whole  question  is  one  that  requires 
the  most  careful  investigation  and  study. 
Yours  truly, 

R.  H.  PARSONS, 

(City   Engineer) 

*  *        * 

A  Government  Commission  with  Empire-Wide 
Scope 

Port  Arthur,  Ont ,   March  3,   1915. 
Editor  Contract   Record: 

I  have  read  with  a  good  deal  of  interest  in  your  Empire 
Number  the  articles  regarding  "the  Possibilities  of  Develop- 
ing Trade  within  Canada  and  the  Empire." 

It  is  evident  from  the  tone  of  these  articles  that  the 
authors  are  agreed  upon  the  point  that  the  present  time 
offers  bright  opportunities  along  the  line  of  trade  develop- 
ment.    There  are  thousands  upon  thousands  who  think  and 


agree  likewise;  therefore,  the  next  step  is  to  bring  about  the 
condition  required  and  to  maintain  it  when  once  secured. 

How  can  this  best  be  done?  In  reading  the  articles 
I  was  impressed  strongly  with  the  suggestion  of  the  forma- 
tion of  a  Commission  to  take  this  matter  in  hand.  The 
Commission  for  this  purpose  should  be  one  appointed  by 
the  Government,  for  the  reason  that  the  other  countries 
concerned  would,  in  all  probability,  become  more  interested 
by  the  efforts  of  governmental  authorities  than  by  a  body 
of  men  not  under  such  control.  Also,  as  an  Empire-wide 
proposition  the  basis  adopted  in  each  country  should  be 
practically  similar,  in  order  that  reciprocal  relations  might 
l)e  properly  established. 

As  to  who  should  be  the  members  of  this  Commission 
is  a  question,  but  one  thing  is  certain:  the  men  should  be 
chosen  for  their  ability,  breadth  of  vision  and  knowledge 
of  conditions.  Probably  it  would  be  a  good  idea  to  have  a 
member   representing  each   province. 

Every  town  and  city  throughout  the  Dominion  has 
knowledge  of  its  possibilities  along  industrial  lines  and  in- 
formation regarding  the  natural  resources  of  the  respective 
localities,  so  that  upon  application  to  the  Mayor  or  President 
of  the  Board  of  Trade  all  such  information  could  be  had  by 
the  Commission. 

When  we  have  achieved  what  we  desire  in  this  respect 
let  us  adopt  the  old  motto  of  Britain,  "WHAT  WE  H.A.VE 
WE'LL  HOLD,"  with  the  additional  words— "AND  ADD 
TO." 

Yours  sincerely, 

L.  M.  JONES, 

(City  Engineer). 
*        *        * 

Favors  the  Idea  of  a  Government  Commission 

Medicine   Hat,   .Alta.,    Felr.   27,   1015. 
Editor  Contract  Record: 

A  careful  perusal  of  the  articles  appearing  in  your  issue' 
of  February  17th  can  leave  no  doubt  in  the  mind  of  anyone 
that  each  contributor  realizes  that  Canada  controls  wonder- 
ful resources,  which,  as  yet,  have  not  been  developed  to  the 
extent  that  they  should  have  been.  Each  contributor,  how- 
ever, is  like  myself — in  an  indefinite  position  as  to  the  extent 
of  these  resources  and  the  volume  of  Inisincss  that  would 
be  available  were  they  developed. 

We  all  realize  that  there  is  no  question  that  many  in- 
dustries could  be  developed  with  great  benefit  to  Canada 
and  the  Empire.  This  development,  however,  must  be  along 
sane  and  scientific  lines  if  it  is  to  be  beneficial  to  the  com- 
munity "at  large  and  to  the  stock-holders  in  the  proposition. 

It  would  appear  that  the  development  of  trade  within 
Canada  and  the  Empire  could  be  well  divided  into  two  head- 
ings.    First,  we  have  the  turning  of  a  natural  resource  into 
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a  product  whicli  of  itself,  or  by  combination,  is  suitable  for 
the  manufacture  of  sundry  materials  and  appliances.  These 
might  be  known  as  primary  or  basic  industries.  Second, 
there  is  the  development  at  local  points  of  smaller  enter- 
prises which  would  use  the  primary  products  as  a  basis  of 
their  product.    These  might  be  styled  secondary  industries. 

The  consideration  for  markets,  location  and  manufacture 
for  primary  industries  would  be  a  matter  for  much  greater 
study  than  that  with  respect  to  the  location  of  secondary  in- 
dustries. 

In  my  opinion  the  only  satisfactory  way  of  handling  the 
prf)l)lom  is  by  means  of  a  permanent  industrial  commission 


which  would  devote  its  whole  time  and  attention  to  the  sub- 
ject and  not  be  influenced  by  local  prejudices.  The  result 
of  its  studies  would  be  of  great  benefit  to  the  Government 
in  the  formation  of  an  industrial  development  policy.  The 
proposed  commission  would  be  able  to  advise  the  Govern- 
ment as  to  the  protection  required  by  various  manufacturers. 
In  this  manner  the  Government's  protection  would  be  a 
competitive  protection  rather  than  a  protection  with  the 
idea  of  producing  a  definite  revenue  for  Canada.  , 
Yours  truly, 

A.  K.  GRIMMER, 
(City   Engineer). 


Montreal  Engineer's  Forceful  Presentation  of  Many 

Industrial  Opportunities 


Montreal,   March   :i,   191.5. 
Editor  Contract  Record: 

The  various  articles  on  the  Possibilities  of  Trade  De- 
velopment published  in  the  Empire  Number  of  the  Contract 
Record  and  Engineering  Review  are  extremely  interesting 
and  timely  contributions.  The  "possibilities"  which  have  been 
pointed  out  are  in  most  cases  unused  wealth  or  resources,  or 
disseminated  efforts  and  activities,  which  only  need  to  be 
centralized. 

The  writer  has  been  so  placed  within  the  last  few  months 
that  in(|uirics  have  come  to  him  from  France  for  the  imme- 
diate acquisition  of  needed  materials  and  also  with  a  view 
to  establishing  future  trade  relations,  not  only  in  lines  which 
would  naturally  be  most  interesting  to  engineers,  such  as 
structural  steel,  rails,  railway  track  and  equipment,  but  in 
almost  every  line,  from  knitted  goods  to  benzol,  from  wood 
pulp  to  graphite,  from  leather  to  methyl  and  bronze  powders. 
And  so  far  all  these  enquiries  from  France  have  come  from 
manufacturers  or  dealers  who,  in  a  few  cases,  need  certain 
goods  at  the  present  time  or,  more  generally,  have  stated 
their  desire  to  buy  in  the  future  from  Canada  or  from  other 
parts  of  the  British  Empire  what  heretofore  they  have  pur- 
chased in  Germany  or  .Austria.  These  enquiries  were  not 
sought  for  and  this  only  shows  that  there  is,  in  that  direc- 
tion, for  Canada,  a  wide  field  to  develop  and  that  it  might 
be  useful  to  create  some  sort  of  information  bureau  or  com- 
mercial agency — a  clearing  house,  as  it  were — to  solicit  such 
trade  and  centralize  and  direct  all  these  enquiries. 

Unfortunately  at  the  present  time  there  are  many  lost  op- 
portunities. The  nickel  question,  which  was  the  subject  of 
an  article  in  the  Empire  Number,  is  one  of  them.  The 
Toronto  newspapers,  the  Montreal  Journal  of  Commerce 
and  several  English  papers  have  pointed  out  the  danger  of 
nickel  being  diverted  from  the  New  Jersey  ore  refinery. 
Some  papers  have  even  stated  that  the  Krupps  from  Essen 
controlled  the  stock  of  the  New  Jersey  International  Nickel 
Company.  The  Canadian  t>overnmcnt  supervision  over  the 
exports  from  this  plant  seems  to  be  something  of  a  delusion, 
and  a  glance  at  the  United  States  customs  report  shows  that 
after  deducting  the  nickel  which  has  been  shipped  to  Great 
Britain  there  has  been  an  unusual  increase  in  the  exports 
nf  nickel  during  the  last  six  months,  which  shows  that  nickel 
must  have  gone  where  the  allies  had  the  least  desire  to  have 
it  exported.  It  is  obvious  that  this  could  not  have  happened 
if  there  had  been  an  ore-refining  plant  in  Canada,  and  in  any 
■  case  it  seems  strange  that  the  country  which  is  the  largest 
producer  of  nickel  in  the  world  should  depend  on  another 
country  for  the  refining  of  the  matte  and  deprive  herself 
of  that  source  of  revenue.  Strangely  enough  the  Canadian 
Mining  Journal  is  the  only  paper  which  seems  satisfied  with 


the  present  conditions.  Its  policy  may  be  prompted  by  a 
genuine  fear  that  any  restrictions  on  the  exports  of  nickel 
ore  would  be  temporarily  detrimental  to  a  Canadian  in- 
dustry; it  may  be  shortsightedness,  however,  and  its  cam- 
paign against  the  installation  of  a  nickel-refining  plant  in 
Canada  might  lead  one  to  infer  that  if  the  stock  of  the  In- 
ternational Nickel  Company  of  New  Jersey  is  controlled  by 
Germans,  the  latter  may  have  some  interests  in  the  Sudbury 
district  as  well.  Of  course,  it  is  too  late  now,  as  far  as  the 
war  conditions  go,  to  install  a  refining  plant,  but  this  is 
one  of  the  possibilities  of  the  near  future. 

Mr.  John  S.  Archibald  in  his  remarks  on  "The  Manufac- 
turer and  Patriotism,"  very  ably  pointed  out  that  the  Can- 
adian-made article  must  be  Canadian-made  throughout.  Can- 
adian houses  must  manufacture  here  and  not  be  merely 
commission  agencies  selling  American  articles.  About  a 
month  ago  the  wrier  had  occasion  to  invite  bids  for  railway 
material  and  equipment  for  the  French  railways  in  Morocco. 
Among  the  bids  received  was  one  from  some  Canadian  firm 
offering  railway  cars  built  in  the  United  States  by  a  German 
firm  under  a  German  patent.  It  is  expecting  too  much  of  a 
French  corporation  to  buy  German  goods  via  Montreal  to 
build  up  Morocco. 

Mr.  Archibald  is  quite  right  in  asking  the  manufacturer 
to  endeavor  to  reduce  the  initial  cost  of  production.  In 
creating  a  standard  article,  the  manufacturer  must  learn 
to  establish  his  own  price  and  not  merely  add  to  the  cost 
of  his  article  the  cost  of  carriage  and  the  duty,  say,  from 
Pittsburg  or  Cleveland.  There  lie  some  of  the  best  oppor- 
tunities of  the  manufacturer. 

The  writer  had  occasion  to  inquire' as  to  the  export  of 
benzol.  This  article,  if  considered  as  a  by-product  of  min- 
eral oil,  is  included  by  the  Royal  Proclamation  of  .\ugiist, 
1914,  under  the  head  of  Petroleum  and  its  by-products, 
among  the  articles  which  cannot  be  exported.  Petroleum 
and  benzol,  at  any  rate,  come  from  the  United  States  and 
may  better  be  exported  to  Europe  from  some  of  the  .\merican 
ports;  but  benzol  may  be  obtained  also  by  the  distillation 
of  coal  tar  after  the  distillation  of  gas  and  as  such  probably 
would  not  be  considered  as  one  of  the  prohibited  articles. 
However,  the  gas  plants  hereabouts  are  not  equipped  for 
the  distillation  of  these  by-products.     Why  such  waste? 

In  regard  to  coal  briquetting,  it  may  be  pointed  out  that 
while  the  production  of  coal  in  Canada  for  the  years  1912- 
1913  amounted  to  $72,269,335,  the  imports  from  the  United 
States  amounted,  for  the  same  years,  to  $80,486,773.  There 
was,  therefore,  an  excess  of  imports  over  home  production 
of  $8,217,418.  While  it  is  not  claimed  that  the  imports  of 
coal  could  be  dispensed  with,  yet  there  is  no  reason  why  the 
manufacture  and  use  of  briquettes  for  commercial  and  do- 
mestic purposes,  utilizing  run-of-mine  coal,  dust  and  waste. 
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could  not  more  than  redeem  this  difference  of  over  $8,000,000. 

Commissions  on  Conservation  have  been  advocating  the 
use  of  sawdust.  A  very  simple  way  to  utilize  this  waste 
is  to  briquet  it  and  use  it  as  fuel.  The  saw  mills  in  the 
forest  districts  on  the  slopes  of  the  Vosges  are  making  saw- 
dust briquettes  by  mixing  it  with  pitch  binder  under  high 
pressure. 

There  are  possibilities  of  trade  development  in  almost 
^very  branch  of  commerce  and  industry,  and  it  seems  that 
it  is  only  necessary  to  centralize  and  co-ordinate  so  many 
efforts  which  might  otherwise  spend  themselves  without  an 
ultimate  result. 

Canada  has  been  called  the  Germany  of  the  world.     Be- 


side agriculture,,  her  natural  resources  in  minerals,  forests, 
water  power  are  almost  unlimited,  and  the  time  seems  op- 
portune now  to  use  all  this  natural  wealth  in  the  develop- 
ment of  the  country.  There  is  no  reason  why  from  now 
on  Canada  should  not  secure  an  important  share  of  Ger- 
many's export  trade.  In  1912  this  trade  amounted  to  3,708,- 
000,000  marks  ($927,000,000)  in  exports  from  Germany  to 
Great  Britain,  France,  Belgium  and  Russia;  to  1,943,000,000 
marks  ($485,000,000)  in  exports  to  countries  beyond  the 
seas,  and  to  2,370,000,000  marks  ($592,500,000)  to  European 
neutral  countries. 

Yours  truly, 

PAUL  SEUROT. 


The  Possibilities  and  Limitations  of  Our  Great 
Industrial  Opportunities 


Regina,  Sask.,  March  1st,  1915. 
Editor    Contract  Record: 

In  the  first  place  I  desire  to  commend  the  effort  made 
to  concentrate  public  attention  on  such  an  important  ques- 
tion. I  may  say  that  I  am  not  engaged  in  trade:  I  am  like 
Mr.  Dodwell — merely  an  ordinary  civil  engineer — interest- 
ed  in   the  commercial  growth  of  the   Dominion. 

There  are  points  touched  upon  by  various  contributors 
which  deserve  consideration.  Undeveloped  or  partially  de- 
veloped industries,  such  as  certain  clays  and  infusorial  earths, 
marble,  slate,  timber,  beet  sugar,  and  so  on,  offer  fields  for 
great  enterprise  and  good  investment  if  they  are  organized 
properly.  As  the  writers  have  stated,  we  import  immense 
quantities  of  goods  in  these  lines,  while  in  many  places  the 
raw  materials  lie  waiting  to  be  utilized,  and  a  market  is  at 
hand.  In  the  days  of  former  prosperity  money  was  made 
more  easily  in  other  ways  and- consequently  these  avenues 
of  permanent  wealth  were  either  overlooked  or  ignored. 
Exotic  schemes,  however,  received  attention  because  the  pro- 
moters were  pushful. 

There  is  a  sentiment,  often  expressed  in  the  articles,  that 
local  resources  should  be  developed.  There  is  a  potential 
source  of  wealth  at  the  gates  of  almost  every  city,  but  it  is 
not  the  same  in  all.  There  are  not  many  Pittsburghs  in  the 
world,  for  the  reason  that  the  local  raw  materials  are  not 
coal  and  iron.  But  some  have  clays;  others  have  wood  or 
stone,  and  so  on.  In  some  instances  the  sources  of  wealth 
are  hidden  and  have  physically  or  metaphorically  to  be  dug 
out.  Mr.  Henry  Dalby  referred  to  several  cities  identified 
ivith  characteristic  industries.  Many  others  could  be  named, 
and  in  practically  all  of  them,  such  industries  could  be  started 
in  a  small  way. 

There  are  potential  industries  in  the  utilization  of  waste 
or  by-products.  Mr.  C.  C.  Clark  has  named  some.  Why 
should  not  the  Westerners  utilize  the  straws  that  are  now 
annually  consumed  by  fire?  Flax  fibre,  in  huge  quantities,  is 
destroyed  each  year  in  a  similar  manner.  There  are  pro- 
cesses available  or  to  be  found  by  which  these  inexhaustible 
supplies  of  raw  material  could  be  converted  into  commer- 
cial commodities. 

Your  London  correspondent  refers  to  eggs  imported  in- 
to Great  Britain.  It  may  be  stated  that  an  enormous  quan- 
tity was  received  from  the  Black  Sea  provinces  of  Russia. 
Canada  is  nearer  to  that  market,  but  the  quantity  of  eggs 
exported  is  small.  Reference  was  made  to  poultry,  etc.,  and 
garden  produce  might  be  mentioned. 

There  is  an  almost  unanimous  note  of  pride  in  the  ac- 
ticles   with   reference   to   the   resources   of   Canada.     Some 


writers  have  pointed  out  the  need  for  technical  training  to 
develop  such  resources.  Although  there  are  other  coun- 
tries which  have  done  much  in  the  application  of  scientific 
methods  in  the  utilization  of  raw  and  waste  materials  and 
by-products,  Germany  has  more  often  been  held  as  the  ex- 
ample. Canadian  institutions  are  doing  great  work  in  the 
training  of  men  in  the  science  of  useful  arts,  but  I  firmly 
believe,  and  the  professors  themselves  will  admit,  that  there 
is  not  sufficient  intensive  study  to  do  more  than  follow  the 
example.  The  iiiagnetic  attraction  of  the  dollar  is  perhaps 
stronger  than  the  drudgery  of  research  work.  There,  is 
abundant  scope  for  researches  which  are  essentially  Canadian 
in  character.  Canada  is  young  in  the  scientific  world  and  so 
is  Modern  Germany.  There  are  new  compounds  to  utilize, 
new  processes  to  devise,  and  new  competitive  conditions  to 
meet,  and  the  nation  that  furnishes  them  is  the  one  to  suc- 
ceed. Restrictions  due  to  tariffs  are  often  circumvented  by 
cheapened  processes  and  by  the  utilization  of  waste  products. 
Patriotism,  loyalty  and  other  desirable  virtues  are  evanescent 
and  will  be  cast  aside  by  "human  nature"  when  profits  are  to 
be  considered. 

Many  of  the  writers  have  referred  to  "freer  exchange  of 
information,"  trade  reports,  exhibition  of  samples,  co-ordin- 
ated efforts,  co-operation,  organized  financial  support,  and 
so  on. 

The  Department  of  Trade  and  Commerce  is  doubtless 
doing  a  great  deal  to  assist  the  manufacturers;  nevertheless, 
there  is  much  the  manufacturers  can  do  for  themselves.  Mr. 
W.  M.  Currie  expressed  the  opinion  that  free  exchange  of 
information  between  the  manufacturers  would  develop  much 
business  between  themselves.  This  is  rather  limited  in  its 
operation.  Mr.  Dalby  described  the  co-operative  principle 
of  German  lousiness,  which  no  doubt  in  some  measure  ex- 
plains their  phenomenal  expansion.  I  may  mention  that  a 
number  of  large  manufacturers  in  Great  Britain  formed  an 
association  to  collect  information  from  various  parts  of  the 
world,  and  this  organization  has  done  good  work.  This  is 
the  first  fruit  of  combination..  Mr.  Dalby  also  referred  to 
the  Cartel  and  Syndicate  of  Germany  organizations — one  to 
regulate  the  prices  and  terms,  and  the  other  to  make  the 
actual  sale.  There  is  still  the  element  of  concentration — that 
is,  concentration  on  the  manufacture  of  the  commodity  for 
which  a  district  or  firm  is  best  adapted. 

The  manufacturers  already  have  an  association — The 
Canadian  Manufacturers'  Association — representing  them  and 
protecting  their  interests.  "  This  association — or  if  needs  be 
another  one — could  collect  independent  information  as  to  the 
requirements  of  other  countries  within  and  without  the  Em- 
pire.   I  have  my  opinions  on  this  subject,  but  there  are  many 
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others  who  have  theirs,  and  it  would  ill  become  an  outsider 
to  assume  the  role  of  an  adviser  on  the  matter. 

Although  reasonable  space  has  already  been  exceeded, 
the  matters  of  "industrial  commissions,"  bulletins  of  produc- 
tion, etc.,  referred  to  by  some  contributors,  arc  topics  worthy 
of  discussion.  If  industrial  commissioners  are  to  investigate 
how  certain  materials  can  best  be  used,  how  to  cheapen  the 
processes — in  short,  if  the  work  is  carried  out  more  or  less 
on  the  lines  of  the  United  States  Bureau  of  Standards  and 
the  British  Physical  Laboratory,  then  some  good  may  result 
therefrom;  but  if  it  is  simply  to  promote  business  connec- 
tions and  development,  then  the  present  Department  of  Trade 
and  Commerce  already  appears  to  fulfil  that  function. 
Yours  truly, 

R.  O.  WYNNE-ROBERTS. 

The  Viewpoint  of  a  Ceramic  Engineer 

Editor  Contract   Record:  Tor.mto.  March  3,  191.5. 

The  viewpoint  of  many  of  the  contributors  to  your  Sym- 
posium is  interesting  to  me,  but  there  are  one  or  two  ob- 
servations which  I  should  like  to  make.  From  the  remarks 
made  by  one  of  your  correspondents,  one  would  gather  that 
the  consumer  was  the  only  patriot  and  that  the  manufac- 
turer was  little  better  than  a  fraud.  This  writer  speaks 
about  the  "necessity  of  fostering  home  industries,  and  says, 
"Let  the  manufacturer  turn  out  goods. of  such  a  quality  that 
they  will  command  a  market,  irrespective  of  the  flag." 

It  is  certain  that  the  consumer  will  not  pay  .$l.as  for  tlu' 
Canadian-made  article,  when  he  can  buy  the  German  product 
for  7.5  cents  and  the  luiglish  product  for  $1.  There  is  no 
avail  in  the  argument  that  the  wages  earned  by  the  Ger- 
mans would  be  no  good  to  Canadians.  This  is  a  matter  for 
Canada  to  adjust  by  protective  (jr  other  measures.  It  is 
held  that  certain  classes  of  goods  are  protected,  when  they 
are  inferior  in  quality  and  should  be  placed  on  the  free  list. 
Certainly  the  remedy  for  these  things  is  healthy  competi- 
tion. If  we  make  a  pointof  buying  the  best  article,  everyone 
will   have   to   hustle   to  get   his   share. 

I  would  cite  the  case  of  pressed  brick.  If  protection 
were  removed  from  this  line  Canada  would  be  a  dumping 
ground  for  all  and  sundry  manufacturers  in  the  United  . 
States,  and  before  long  the  Canadian  trade  would  be  virtu- 
ally annexed  to  that  of  the  people  of  the  other  side  of  the 
border.  If  there  were  abundance  of  cheap  fuel,  the  con- 
ditions would  be  reversed  and  the  protection  would  be  on 
the  other  side.  We  are  enjoined  to  reduce  the  initial  cost 
of  production,  but  it  seems  to  me  that  we  are  down  to  bed- 
rock cost  now,  as  a  visit  to  the  factories  at  LaPrairie,  Don 
Valley  and   Milton  will  prove. 

We  are  asked  to  manufacture  an  article  "not  equal  to, 
but  better  than  that  of  our  competitors."  My  own  view- 
point is  that  Canadian  manufacturers  in  the  clay  industry 
are  to  be  commended  for  the  wide  variety  of  ware  that  they 
are  placing  on  the  market.  Moreover,  a  great  deal  of  use- 
ful research  work  is  going  on,  and  hardly  a  day  passes  that 
does  not  witness  some  fresh  development.  An  idea  of  the 
progress  that  is  being  made. can  best  be  obtained  by  a  visit 
to  the  Mines  Building,  Toronto,  where  Mr.  Joseph  Keele. 
who  is  well  known  to  readers  of  the  Contract  Record,  is 
examining  and  testing  shales  and  clays  from  all  parts  of  the 
Dominion.  Such  work  cannot  be  estimated  in  dollars  and 
cents. 

Closer  relations  with  the  Mother  Country  brought  about 
by  the  tariff  schedule  would  be  beneficial  to  Canada.  At 
present,  what  is  free  to  Great  Britain  is  free  also  to  Ger- 
many and  the  United  States,  the  result  being  that  all.  or 
nearly  all.  of  the  refractories  required  come  from  the  United 
States. 

Yours  very  truly, 
,   D.  M.  DUNCAN. 


Chloride  of  Magnesium 

MR.  J.  B.  Mitchell,  Commissioner  of  School 
l'.iiil<iins:.s,  Vancouver,  sends  us  a  further 
communication  in  regard  to  the  suggestion 
which  he  made  in  our  Symposium  on  Trade 
Development,  published  in  our  .special  British  Emjiire 
Number  of  February  17th.  In  that  issue  Mr.  Mitchell 
directed  attention  to  the  fact  that  in  several  new 
schools  the  specifications  called  for  jointless  flooring 
which  is  being  used  very  generally  on  buildings  of 
reinforced  concrete.  Mr.  Mitchell  writes,  "Into  this 
flooring  chloride  of  magnesium  enters  largely.  'Jhis, 
it  appears,  is  manufactured  in  Germany,  although  the 
raw  material  is  said  to  some  from  the  province  of 
Quebec.  Surely,  there  is  an  opportunity  here  for 
some  enterprising  person." 

Mr.  Mitchell  now  writes  us  as  follows: — 

Winnipeg,   February   24,   1915. 

I  have  endeavored  to  get  as  much  information  as  pos- 
sible, and  I  have  learned  that  the  matter  has  been  laid  be- 
fore the  Manufacturers'  Association  with  the  request  that 
they  look  into  same,  but  so  far  no  results  seem  to  have 
been  made  public. 

I  understand  that  with  regard  to  the  material  from 
Quebec,  the  objection  is  that  it  contains  too  much  lime,  and 
this  would  require  to  be  eliminated.  The  present  supply  is 
being  received  from  Greece  and  the  cost  is  such  that  a  very 
wide  margin  is  left,  which  might  be  used  to  improve  the 
condition  of  the  Quebec  material.  This,  of  course,  would 
mean  that  the  chemists  would  require  to  go  carefully  into 
the  composition  of  the  flooring  in  order  to  determine  the 
proper  composition,  and  how  best  to  arrive  at  it.  It  seems 
to  have  been  the  employment  of  chemists  with  painstaking 
methods  which  has  brought  the  German  product  to  the  fore. 
There  seems  to  be  such  a  wide  field  for  this  flooring  material, 
when  taken  in  connection  with  the  large  number  of  fireproof 
buildings  which  are  being  erected. 

^'<^Mrs  very  truly, 

I     B.  Mitchell. 
(.Commissioner   of   School    Buildings). 


Manganese-removing  algae  have  been  developed  in 
the  water  supply  of  Dresden,  Germany,  which  is  ob- 
tained from  wells  and  causes  trouble  from  a  black  de- 
position of  manganese.  Two  sets  of  filters  are  used, 
stated  Dr.  Edward  Bartow,  in  a  recent  paper  read  be- 
fore the  Illinois  Section  of  the  American  Water-Works 
Association — one  a  gravity  system  containing  the  al- 
gae and  the  other  pressure  filters  depending  on  man- 
ganese permutit  for  their  action.  While  both  pro- 
cesses work,  the  manganese  removing  organism  makes 
the  gravity  system  the  more  economical. 


Part  of  the  i)lant  for  constructing  concrete  roads 
in  Fulton  County,  Georgia,  consists  of  bottomless 
measuring  bo.xcs  for  sand  and  stone.  They  have  the 
advantage  that  they  can  be  used  with  any  wheelbar- 
row. Thus  the  trouble  of  building  special  wheelbar- 
row bodies  for  careful  proportioning  is  avoi<led.  More- 
over, only  a  comparatively  few  of  these  boxes  are 
needed,  whereas  under  the  other  plan  a  box  must  be 
built  for  each  wheelbarrow. 


Wrought-iron  and  steel  pipe  and  boiler  tubes  to  the 
extent  of  approximately  2,245,532  gross  tons  were  pro- 
duce<l  in  the  United  States  during  1913.  according  to 
a  bulletin  issued  by  the  .American  Iron  and  Steel  In- 
stitute. 
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Mixing,   Curing   and   Placing   Concrete  with 

High  Pressure  Steam 


By  Harold  P.  Brown 


THE  ideal  concrete  of  the  engineer  and  builder 
should  be  of  uniform,  monolithic  structure 
with  the  strength  and  density  of  granite.  It 
should  be  as  waterproof  as  asphalt  and  as 
flame-proof  as  fire  clay.  It  should  be  mixed  with  only 
the  proper  amount  of  water,  yet  every  particle  of  ce- 
ment should  receive  perfect  hydration.  There  should 
be  no  pause  between  the  mixing  and  placing ;  from  the 
moment  the  water  touches  the  cement  until  the  con- 
crete is  poured  into  its  final  position,  there  should 
be  continuous  and  thorough  mixing.  No  crevices 
should  be  permitted  between  successive  pourings,  nor 
should  there  be  any  cracks  or  voids.  The  pourings 
should  be  followed  by  heavy  tamping,  but  not  a  stroke 
should  be  allowed  after  the  initial  set.  Perfect  adhe- 
sion should  be  secured  to  all  reinforcing  steel  and  to 
all  earlier  work. 

At  very  reasonable  cost,  these  ideals  have  been 
realized  by  the  process  and  apparatus  to  be  described 
in  this  paper.     The   resulting  product   weighs  more 


best  materials  have  been  used.  Many  bad  cracks  be- 
tween separate  pourings  occur  in  nearly  every  job 
because  the  precautions  necessary  to  obtain  a  fair  bf>nd 
are  seldom  taken. 

It  has  long  been  known  that  the  tensile  and  crush- 
ing strength  of  concrete  blocks  could  be  increased  after 
their  final  set  by  treatment  for  several  hours  with 
steam  under  high  pressure.  The  heat  probably  causes 
more  or  less  opening  of  the  pores  and  the  pressure 
forces  the  moisture  into  the  structure  and  completes 
the  hydration  of  the  cement.  Mr.  Rudolph  J.  Wig. 
of  the  United  States  Bureau  of  Standards,  has  made 
many  careful  experiments  in  this  line,  and  Mr.  H.  J. 
Force,  Chief  Chemist  of  the  Lackawanna  Railway,  has 
reported  similar  eiTects  upon  cement-sand  briquets 
treated  in  the  auto-clave.  To  prevent  freezing  of  work 
it  is  common  practice  in  winter  to  heat  the  concrete 
materials  before  mixing,  and  even  this  has  produced 
a  slight  increase  in  strength. 

My  process  consists   in   thoroughly   mixing  mea- 
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Fig.  1.— Hole  in  retaining  wall  on  Lackawanna  Railroad. 

than  170  lbs.  to  the  cubic  foot;  it  has  .3  to  4  times 
the  strength  of  average  concrete,  and  is  to  a  certain 
extent,  crystalline  and  vitreous  in  structure  ;  it  has  a 
fine  appearance,  a  good  color  and  will  take  a  high 
polish. 

In  ordinary  concrete  work  the  amount  of  water  is 
often  left  to  the  discretion  of  the  man  in  charge  of  the 
mixer,  who  is  apt  to  use  an  excess  to  secure  easy  mix- 
ing and  pouring  and  quick  cleaning.  This  excess  of 
water  gives  abundant  chance  for  voids  and  cracks.  If 
the  concrete  is  poured  into  barrows  and  wheeled  to 
its  place,  the  jarring  during  transit  causes  the  stones 
to  settle  to  the  bottom ;  the  tilting  of  the  barrow  does 
not  restore  the  mix,  since  the  stones  are  the  last  to 
fall.  To  secure  easy  flow,  when  concrete  is  hoisted 
in  buckets  and  conveyed  in  chutes,  too  much  water  is 
often  used ;  or  if  the  amount  is  correct  and  a  steeper 
pitch  is  given  to  the  chute,  the  water  may  rise  to  the 
surface,  leaving  the  slower  moving  concrete  to  get  a 
part  of  its  initial  set.  The  water,  the  mortar  and  the 
stones  then  fall  in  partly  separated  layers,  and  even 
the  most  thorough  tamping  cannot  secure  a  proper 
mixture.  The  usual  tamping  is  poorly  done  and  does 
not  produce  solid,  waterproof  work,   even  when   the 

•Paper  presented  at  the  Eleventh  Annual  Convention  of  the  Ameri- 
can Concrete  Institute. 


Fig.  2.— Wall  repaired  with  steam-jetted  concrete  before  screeding. 

sured  amounts  of  cement,  sand,  broken  stone  and  water 
in  a  cylinder  which  is  then  filled  with  a  hot  gas  or 
vapor  under  high  pressure.  Perfect  hydration  is  thus 
secured  and  a  most  effective  chemical  action  is  set 
up  which  gives  the  product  entirely  new  qualities. 
When  the  proper  pressure  and  temperature  have  been 
reached  and  the  curing  process  is  completed,  the  out-  - 
let  valve  is  opened  and  the  plastic  concrete  is  dropped 
into  a  sui)erheated  stream  of  rapidly-moving  gas  or 
vapor.  The  wet  particles  are  separated  from  each 
other  and  can  be  carried  several  hundred  feet  in  a 
rubber-lined  hose  to  the  point  of  deposit,  which  may  be 
many  feet  above  the  mixer.  The  stream  is  projected 
through  an  expansible  nozzle  and  strikes  the  work  at 
high  speed,  thus  tamping  it  and  securing  unusual 
density  and  strength.  The  blow  jars  out  part  of  the 
water,  and  the  high  temperature  and  the  sudden  re- 
duction of  pressure  cause  rapid  evaporation  of  the  re- 
maining moisture,  so  that  quick  setting  is  obtained. 
At  first  the  stones  or  pebbles  bound  oft',  but  when  a 
layer  of  one-half  an  inch  or  more  has  been  deposited 
they  imbed  themselves  and  further  tamp  the  work, 
making  it  adhere  strongly  to  brick,  stone,  reinforcing 
steel  or  old  concrete.  A  thin  slab  made  in  this  way 
has  an  almost  metallic  ring  and  is  waterproof  at  heavy 
pressure.     W^hen  the  proper  amount  of  water  is  used 
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very  little  concrete  falls  away,  and  layers  over  one 
foot  thick  have  been  placed  at  one  time  on  vertical 
walls.  More  wa;ter  is  used  in  the  final  coat,  which  is 
thus  made  plastic  enough  for  easy  finishing.  During 
each  period  of  mixing  a  stream  of  super-heated  steam 
is  kept  flowing  at  low  pressure  through  the  outlet  to 
keep  the  hose  and  the  destination  of  the  new  work 
warm  and  moist.  With  careful  handling  excellent 
work  can  be  done  in  freezing  weather. 

Fig.  1  shows  one  of  the  many  holes  in  a  concrete 
retaining  wall  on  the  Lackawanna  Railway  in  New- 
ark, N.J.,  where  the  deepest  portion  was  15  inches. 


Fig.  2  shows  the  same  place  before  screeding;  this 
was  filled  in  a  single  operation. 

Fig.  3  shows  the  jet  in  operation  filling  an  adjoin- 
ing hole,  while  the  deep  place  just  mentioned  appears 
in  the  lower  right  corner.  It  can  be  seen  that  very 
little  material  has  been  wasted,  for  the  ballast  next 
to  the  wall  has  but  little  covering,  consisting  of  a  small 
amount  of  sand  and  a  few  pebbles.  These  can  be 
gathered  up  and  used. 

Fig.  4  is  another  view  of  the  same  work,  showing 
the  manner  in  which  the  steam  was  obtained  from 
the  locomotive  of  a  work  train.     The  picture  shows 


iicim  on  the  I.ackaw3nn.i  KailioaJ. 
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two  men  at  the  nozzle,  but  the  duty  of  the  extra  man 
was  merely  to  keep  an  eye  on  the  watchman  who  an- 
nounced the  approach  of  trains. 

Fig.  5  shows  the  machine  used  on  the  work.  ]""or 
want  of  a  better  name  I  have  called  it  the  Concrete 
Atomizer.  This  was  rented  for  several  months  by  the 
Lackawanna  Railway  and  used  in  repairing  defective 
and  honeycombed  work  subject  to  tide-water  at  their 
Hoboken  Terminal.  Here  compressed  air  was  used, 
but  in  the  repair  work  along  the  road,  steam  was  taken 
direct  from  the  locomotive,  thus  saving  the  trouble 
and  great  expense  of  the  cumbersome  air  compressor 
with  its  motor,  receiver,  regulator,  water  pump  and 
tank.  The  operation  of  this  Atomizer  was  so  satis- 
factory and  its  product  of  such  high  character  that 
the  Engineer  in  charge  has  written  a  most  unusual 
and  appreciative  letter  on  the  subject,  and  in  accord- 
ance with  his  advice  the  road  has  recently  purchased 
the  apparatus  for  further  extensive  repairs  and  con- 
struction work. 

One  of  my  early  experimental  machines  was  used 
about  two  years  ago  on  the  New  York  Central,  and 
over  6,000  square  feet  of  structural  steel  was  covered 


The  superheater  can  be  located  in  the  stack  of  the 
boiler  if  the  work  is  nearby,  or  over  a  salamander  if 
distant.  Or  when  the  boiler  is  operated  at  180  to  200 
lbs.  pressure,  a  reducing  valve  is  placed  close  to  the 
machine  and  set  for  85  lbs.  pressure  supplj'  to  the 
mixer,  thus  obtaining  the  required  superheat.  While 
experimenting  with  the  superheater  some  interesting 
results  were  obtained  with  a  lot  of  rejected  cement 
whose  neat  briquets  were  like  chalk.  Many  samples 
were  mixed  and  the  pressure  and  temperature  in- 
creased. A  point  was  at  last  reached  when  solid  con- 
crete was  produced. 

A  special  grade  of  rubber  is  used  for  the  hose 
lining,  and  this  is  worn  but  very  slightly  by  the  con- 
crete, since  wet  cement  to  quite  an  extent  lubricates 
the  surface.  I  have  many  feet  of  hose  which  is  still 
in  good  condition  after  severe  service  for  more  than 
a  year,  and  it  shows  very  little  wear.  Special  coupl- 
ings are  used  with  no  metal  parts  exposed  to  the  con- 
crete stream. 

To  avoid  delay  through  clogging  of  the  hose,  an 
expansible  rubber  nozzle  is  used  whose  size  of  open- 
ing is  controlled  by  a  lever  in  the  hand  of  the  oper- 


Fig.  5.— No.  2  Concrete  Atomizer  used  on  the  Lackawanna  Railroad. 


with  from  2  to  6  inches  of  concrete,  applied  with  com- 
pressed air  and  with  steam.  All  of  this  work  has 
proved  as  hard  as  flint  and  not  a  single  crack  or  fault 
has  developed  in  it.  This  is  true  of  all  the  work  of 
my  other  larger  machines. 

When  the  Atomizer  was  operated  with  air  at  an- 
other plant,  a  60  h.p.  boiler  was  used  to  supply  steam 
for  the  compressor,  and  it  consumed  about  400  lbs. 
of  No.  3  buckwheat  coal  per  hour,  using  forced 
draught  and  producing  about  one  cubic  foot  of  con- 
crete per  minute.  When  steam  was  used  direct  in- 
stead of  air,  the  same  amount  of  work  was  done  with 
natural  draught  and  less  than  100  lbs.  of  coal  per 
hour  used.  The  cost  of  the .  fuel  for  mixing,  curing 
and  placing  one  cubic  yard  of  concrete  with  this  little 
machine  did  not  exceed  ten  cents,  and  a  boiler  of  30 
h.p.  would  have  been  large  enough  for  it. 

When  steam  is  used  the  mixing  is  done  at  a  pres- 
sure of  75  to  80  lbs.  with  sufficient  superheat  to  pre- 
vent condensation,  thus  maintaining  the  proper  amount 
of  water  in  the  concrete.  By  increasing  the  amount 
-of  superheat  to  the  proper  degree,  the  steam  issuing 
from  the  nozzle  is  kept  in  gaseous  form  so  that  the 
work  deposited  can  easily  be  seen  by  the  operator. 


ator.  In  case  a  pebble  blocks  the  flow,  a  slight  move- 
ment of  the  lever  opens  the  passage  to  the  full  diameter 
of  the  hose  and  the  obstruction  is  blown  out.  The 
pressure  at  the  nozzle  is  about  45  lbs.  and  the  stream 
of  mingled  vapor  and  concrete  shields  the  operator 
from  rebounding  pebbles,  while  wooden  ferrules  on  the 
nozzle  levers  protect  his  hands  from  the  heat  of  the 
steam.  A  skilful  operator  can  apply  a  thin,  even 
layer  of  concrete  almost  as  smooth  as  the  cratch  finish 
on  plaster,  or  he  can  produce  a  surface  lightly  or 
heavily  pebbled  as  may  be  desired.  A  glass  finish  can 
be  given  to  the  work  by  projecting  it  against  an  oiled 
sheet  of  planished  metal. 

The  No.  2  Concrete  Atomizer  has  a  charging  door 
either  at  one  end  or  in  a  dome  on  the  top.  The  driv- 
ing shaft  is  square  in  section  and  carries  a  series  of 
mixing  j)addles  and  scraping  devices  for  keeping  the 
surfaces  clear.  Ample  clearance  is  given  between  the 
])addles  and  shell  so  that  stones  up  to  J4  i"ch  size 
can  be  used.  In  operation  the  rapid  motion  of  the 
rotating  parts  keeps  the  air  filled  with  flying  particles 
of  concrete.  These  particles  are  driven  through  the 
outlet  valve  and  discharged  into  the  hose,  which  is 
1^  inches  inside  diameter.'    The  speed  of  the  engine 
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aiitonialically  increases  as  the  load  grows  less,  so 
that  the  rate  lA  discharge  can  be  kept  uniform.  When 
the  cylinder  is  nearly  emjjty  the  tank  pressure  falls 
and  its  steam  supply  is  shut  off;  the  rest  of  the  work 
is  done  by  the  exjiansion  of  the  steam  through  the 
hose.  The  piston  of  the  outlet  valve  is  made  to  clear 
all  material  from  its  ])ath  vvlien  closing  so  tliat  no 
dead  jjassagcs  are  left  in  which  concrete  can  set  and 
block  the  pipes. 

The  No.  3  Concrete  Atomizer  is  similar  in  construc- 
tion and  has  a  mixing  tank  5  feet  long  and  3  feet  in- 
side diameter.  It  is  designed  to  mix  about  20  cubic 
feet  of  loose  materials  with  an  outjjut  of  150  to  1<S0 
cubic  feet  pev  hour ;  it  will  handle  one-inch  stones.  An 
engine  of  my  own  design  is  used  with  this  machine,  as 
the  requirements  of  the  service  are  unusual.  The  en- 
gine has  a  splash  lubrication  and  is  self-contained  and 
powerful.  It  can  be  operated  with  compressed  air 
when  the  machine  is  to  be  worked  in  tunnels  or  cais- 
sons where  steam  cannot  be  used.  Even  in  this  case 
the  air  can  be  superheated,  if  necessary,  and  the  ad- 
vantages of  combined  heat  and  pressure  can  be  se- 
cured. 

A  prominent  engineer  is  at  present  making  careful 
records  of  the  costs  of  curing  and  placing  large  masses 
of  concrete  with  this  machine  and  his  report  will  in 
due  time  be  submitted,  with  full  details  of  the  tensile 
and  crushing  strength  of  the  product.  It  must  be  re- 
membered that  the  only  additional  cost  of  the  product 
beyond  the  cost  of  ordinary  power  mixing,  is  the  fuel 
required  to  heat  the  materials  to  about  350  degrees 
Fahrenheit  and  to  convey  the  concrete  through  the 
hose  to  its  place  in  the  work.  Operating  with  steam, 
the  cost  of  fuel  and  labor  in  mixing,  treating  and 
placing  concrete  with  the  small  machine  has  been  less 
than  (SO  cents  per  cubic  yard.  With  the  larger  mach- 
ine the  cost  will  be  about  50  cents.  It  is  often  ob- 
jected that  the  15  to  20  per  cent,  greater  density  ob- 
tained by  the  process  causes  a  correspondingly  greater 
cost  per  cubic  foot  for  materials.  This  is  true,  but  as 
the  strength  of  the  product  is  multiplied  by  2)X  to  3, 
the  section  can  be  reduced  at  least  25  {)er  cent,  and  the 
cost  of  materials  put  on  the  same  basis  as  ordinary 
work  with  a  greatly  increased  factor  of  safety.  The 
same  result  can  be  obtained  by  using  less  cement  in 
the  mix.  The  Concrete  Atomizer  can  be  used  to  re- 
place the  ordinary  mixer,  engine,  hoisting  apparatus, 
tower,  chutes  and  runways  in  all  kinds  of  light  con- 
struction. 

The  process  opens  up  many  new  fields  for  the  use 
of  cement.  The  adhesion  is  so  great  that  old  cobble- 
stone or  granite  block  pavements  can  at  low  cost  be 
re-surfaced  with  a  thin  layer  of  dense,  flinty  concrete. 
The  same  treatment  can  be  ap])lied  to  worn-out  mac- 
adam roads  with  good  foundations.  Earth  irrigation 
ditches  and  canals  can  be  strengthened  and  water- 
])roofed.  Frame  buildings  can  be  fireproofed  by  a 
thin  self-supporting  wall  of  reinforced  concrete  which 
can  also  take  the  weight  of  a  light  concrete  roof. 
Slabs  of  concrete  one  inch  thick  with  outer  surfaces 
as  smooth  as  planished  steel  can  be  easily  made  and 
used  for  forms  in  ])lace  of  wood,  becoming  the  outer 
part  of  the  finished  work,  after  the  pouring  is  com- 
pleted. This  will  reduce  the  cost  of  forms  in  certain 
classes  of  work.  By  the  use  of  light  reinforcement  and 
thin  rennnable  metal  sheets,  hollow  concrete  house 
walls  and  floors  can  be  quickly  jetted  into  place  at  a 
lower  cost  than  any  other  permanent  construction. 
Such  a  building  would  be  proof  against  fire,  water, 
heat  and  cold  and  would  greatly  reduce  the  cost  of 
living. 


I  believe  that  I  have  set  before  you  the  crude  out- 
lines of  an  entirely  new  structural  art  which  will  over- 
come all  the  present  faults  and  disadvantages  of  con- 
crete. I  feel  that  you  will  soon  become  convinced  that 
in  making  perfect  concrete,  heat  and  pressure  are  as 
necessary  as  in  the  manufacture  of  perfect  brick. 


Pile  Pulling  Methods  Compared 

A  gallows  frame,  with  a  derrick  luffed  to  the  heavy 
l)ulley  tackle,  is  looked  upon  by  many  contractors  as 
the  best  means  of  pulling  piles  under  ordinary  circum- 
stances;  nevertheless,  piles  are  sometimes  pulled  witli 
a  lever,  and  with  a  gin-pole,  says  a  writer  in  The  En- 
gineering Record,  in  describing  some  interesting  work. 
At  first  sight  the  lever  method  would  appear  the  best, 
as  with  a  moderate  size  lever  and  a  5-ton  derrick, 
where  there  is  a  good  "heel"  close  to  the  line  of  sheet- 
ing, a  pull  of  80  tons  can  be  readily  developed.  To 
pull  80  tons  with  an  ordinary  hoist  requires  at  least 
sixteen  parts  of  line,  and  a  heavy  frame  or  gin-pole. 
As  a  matter  of  actual  fact,  a  pull  of  40  tons,  possible 
with  eight  parts  of  line  with  a  frame  made  of  12  x  12- 
in.  timber,  will  draw  out  a  sheet  pile  which  cannot  be 
budged  with  a  lever  of  double  the  power.  The  reason 
is  that  the  frame  can  be  spotted  to  pull  in  direct  line 
with  the  sheet  pile,  while  the  lever  cannot.  The  block- 
ing slips,  or  the  lever  in  rising  changes  slightly  in  line 
of  pull.  Besides,  it  is  difficult  to  adjust  a  hitch  from 
the  lever  to  the  pile  which  will  not  throw  undue  strain 
on  some  one  part,  and  breakdowns  are  constant.  Then, 
too,  the  lever  is  more  cumbersome  to  handle  than  a 
gin-pole  or  gallows-frame. 

A  gallows  frame  is  to  be  preferred  to  a  gin-pole  for 
this  service.  It  is  much  stronger  than  a  gin-pole,  and 
is  more  easily  set  up,  as  it  need  be  guyed  normal  to 
one  plane  only,  while  a  gin-pole  must  be  guyed  in  all 
directions.  A  short  gallows  frame  was  used  for  pulling 
steel  sheeting  on  a  St.  Louis  well  foundation  job  which 
had  braced  sills  under  the  posts,  and  required  no  guys. 
Where  there  is  a  place  to  set  such  a  machine  up  it  will 
pull  piles  faster  than  any  other  rig. 

The  riggers  who  advocate  the  gin-pole  claim  a  long- 
er pull  without  changing  the  hitch  on  the  pile,  as  a  gin- 
pole  can  be  conveniently  made  taller  than  a  frame. 
This  is  often  a  disadvantage,  however.,  as  when  it 
comes  time  to  drop  the  hitch,  the  hitch  is  inaccessible 
without  considerable  climbing,  as  it  has  been  pulled 
up  out  of  reach :  and  hitches  will  not  always  shake 
loose  and  slide  down  the  pile  as  they  should.  As  a 
nuitter  of  fact,  the  heavy  pulling  hitch  need  only  be 
used  for  the  first  10  ft.,  after  which  the  derrick  can 
l^ull  the  piles  directly. 

In  reeving  up  the  heavy  falls  for  pulling  long  sheet 
l)iles,  four  to  six  sheave  blocks  should  be  used,  depend- 
ing on  the  power  of  the  derrick.  These  blocks  should 
always  be  rove  from  the  centre — that  is.  the  lead  line 
should  enter  the  lower  block  on  one  of  the  centre 
sheaves.  If  the  blocks  are  rove  in  the  ordinary  way. 
tlic  tilt  of  the  blocks  under  strain,  and  consequent  fric- 
tion loss  in  the  rope^  takes  all  the  strain  out  of  the 
standing  part  and  the  parts  next  to  it.  This  loads  the 
blocks  eccentrically,  and  will  tear  the  lower  blocks  to 
pieces,  if  it  is  of  ordinary  construction,  before  three 
l)iles  have  been  pulled. 


The  ends  of  reinforcing  bars  which  are  left  pro- 
truding for  splicing  should  be.  if  they  are  not  likely 
to  be  connected  up  for  some  time,  painted  with  some 
jiaint  to  diminish  rusting  and  to  guard  against  being 
bent  or  loosened. 
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The  Manufacture  of  Shells — A  New  Industry 
Which  the  War  has  Given  Canada 


No  small  importance  attaches  to  the  new  indus- 
try which  has  been  established  in  Canada 
since  the  outbreak  of  the  war — namely,  the 
manufacturing  of  shells.  During  the  last  few 
months  some  one  hundred  and  fifty  contracts,  running 
into  millions  of  dollars,  have  been  divided  among  Can- 
adian firms,  the  contracts  having  been  placed  by  a 
Government  bod}'  known  as  the  Dominion  Shell  Com- 
mittee. 

The  extent  to  which  the  requirements  have  been 
spread  over  the  Canadian  industry  may  be  gathere.'i 
from  the  fact  that  among  the  various  orders  placed 
contracts  have  been  received  by  the  Northern  Electric 
Company  for  tin  cups,  brass  tubes  and  lead  bullets;  by 
the  Thomas  Davidson  Company,  for  lead  bullets,  brass 
sockets  and  brass  caps ;  by  the  Gait  Machine  Screw 
Company,  for  brass  tubes  and  grub  screws  ;  by  the  John 


Fig.  1.— The  simplest  form  of  explosive  projectiles 

Morrow  Screw  and  Machine  Company,  for  brass  tubes, 
brass  sockets  and  brass  cops;  by  the  Canadian  Seam- 
less Wire  Company,  for  brass  tubes ;  by  the  Canada 
Metal  Company,  for  lead  bullets ;  by  the  Canada  Forge 
Company,  for  shell  forgings ;  by  the  Canadian  Billings 
and  Spencer  Company,  for  steel  discs  ;  by  the  Chadwick 
Brass  Company,  for  sockets  and  caps ;  by  the  Nova 
Scotia  Steel  and  Coal  Company,  for  forgings,  plugs  and 
sockets ;  by  the  Sheet  Metal  Products  Company,  for  tin 
cups;  by  the  Empire  Manufacturing  Comi)any,  for 
sockets  and  plugs ;  by  the  Hamilton  Steel  Company, 
the  Canadian  Westinghouse  Company,  and  the  Thomas 
Robertson  Company,  for  bands;  and  by  Messrs.  Fir.sl- 
brook  Bros.,  Limited,  for  shell  packing  cases.  • 

M.  L.  Smith,  B.  A.Sc,  writing  in  our  Toronto 
contemporary,  Canadian  Machinery  (to  whom  we 
are  indebted  for  the  accompanying  article  and 
illustrations),  observes  that  the  placing  of  these 
contracts  means  much  both  for  our  industrial  welfare 
and  our  Empire  patriotism. 

Projectiles,  commonly  known  as  shells,  have  a 
number  of  difTerent  purposes  and  vary  widely  in  con- 
struction. In  Fig.  1  is  shown  a  simple  and  much- 
used   form   of   explosive    projectile.      The    explosive 


charge  is  seen  encased  in  the  solid  steel  of  the  shell  and 
is  provided  with  a  detonator  at  the  rear  end  which  is 
intended  to  explode  the  charge  upon  impact  or  imme- 
diately afterwards.  The  left  half  of  the  tigiu'e  repre- 
sents a  projectile  designed  for  the  destruction  of  for- 
tresses, earthworks,  etc.,  where  high  explosive  ])ower 
is  required.  When  required  to  ])ierce  hardened  steel 
armour,  this  shell  is  ])rovided  with  a  covering  of  softer 
metal  over  the  hardened  i)oint.  Otherwise  the  shell 
would  simply  shatter  itself  without  perforating  the 
hardened  protective  surface. 

Shrapnel  Shells 

I'or  the  destruction  of  men  and  other  animate  ob'' 
jects,  the  type  of  projectiles  known  as  shrapnel  are 
employed.  Two  typical  shrapnel  projectiles  are  shown 
in  Fig.  2,  and  their  operaton  is  as  follows.  The  nose  or 
time-fuse  can  be  adjusted  to  explode  the  shell  at  any 
predetermined  time  after  its  discharge  from  the  gun, 
and  an  effort  is  made  to  ha\e  the  shell  ex|)lode  about 
a  hundred  yards  in  front  .of  the  enem}-  and  directly 
above  him.  The  case  is  made  of  a  high  grade  of  steel 
and  is  not  itself  shattered. 

The  flame  from  the  time-fuse  explodes  the  i^owder 
in  the  central  tube  and  the  rear  end  of  the  shell.  This 
simply  blows  the  fuse-end  oft'  and  discharges  the  whole 
load  of  bullets  straight  ahead  as  if  shot  from  an  "enor- 
mous shotgun.  The  explosive  charge  is  not  large  in 
comparison  to  the  weight  of  metal  discharged,  but,  as 
the  ])rojectile  as  a  whole  has  a  verj-  considerable  initial 
\elocity,  each  bullet  will  have  sufficient  energy  to  ad- 
minister a  disabling  wound  at  100  yards,  and  bullets 
enough  are  provided  to  furnish  one  for  every  square 
yard  of  surface  attacked. 

Timing  Arrangements 

Shells  are  timed  both  by  clockwork  and  by  a  time- 
fuse. A  typical  example  of  the  latter  is  shown  in  Fig. 
3.  Upon  discharge  from  the  gun  the  inertia  of  the 
percussion  plunger  P  causes  it  to  shear  oft"  the  firing 
]jin  A  which  explodes  the  primer  charge  J.  The  flame 
from  this  passes  through  the  hole  B  and  ignites  the 
fixed  time-train  C.  This  fixed  time-train  burns  around 
until  it  comes  to  the  hole  E,  through  which  the  flame 
can  i)ass  to  the  movable  time-train  at  its  lower  end. 
'i'he  movable  time-train  burns  back  until  the  hole  D  is 
reached  through  which  the  flame  obtains  access  to  the 
))owder  G  which  forms  part  of  the  bursting  charge  of 
the  shell. 

It  is  easily  seen  that,  by  rotating  the  movable  ring 
M  so  that  the  holes  E  and  D  become  further  separ- 
ated around  the  circumference  of  the  shell,  the  time 
required  for  the  train  C  to  burn  around  to  the  hole  I- 
and  back  along  the  movable  train  to  the  hole  D  is  in- 
creased. The  time  allowed,  of  course,  depends  upon 
the  distance  the  shell  has  to  travel  from  the  gun  to  the 
])oint  here  it  is  desired  to  discharge  the  bullets,  and 
if  the  holes  E  and  D  be  placed  directly  in  line,  the 
shell  will  explode  but  a  few  feet  from  the  muzzle  of 
the  gun. 

The  time-train  rings  do  not  form  complete  circles, 
so  that  for  transportation,  or  if  it  be  not  desired  to  use 
the  time  fuse,  the  hole  E  is  set  opposite  the  blank  part 
of  the  time  train  C.  In  case  the  shell  fails  to  explode 
through   the  agency  of  the  time-fuse,  it  will  explode 
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ti])()ii  impact.  Upon  firing,  the  percussion  ring  II 
slips  back  over  the  plunger  which  carries  the  firing- 
pin  K.  Upon  iiTii)act  of  the  shell  with  some  solid  ob- 
ject, the  whole  flies  forward,  the  pin  K  exploding  the 
))rimer  charge  T.  This  instantly  ignites  the  exploding 
charge  (I  through  the  tube  O. 

The  Explosive 

The  explosive  used  in  all  kinds  of  shells  is,  in  near- 
ly all  cases,  a  high  grade  of  black  powder.  Few  of  the 
higher  explosives  are  suitable  for  this  purjwse.  Any 
of  the  compounds  of  nitro-glycerine  or  other  explo- 
sives which  arc  liable  to  detonate  by  shock  are  mani- 
festly unsuitable.  Many  deteriorate  in  long  storage, 
and  acids  will  react  with  the  metal  wolls  of  the  pro- 
jectile. I'icric  acid  or  its  salts,  alone  or  in  combination 
with  other  substances  intended  to  make  it  less  sensi- 
tive to  detonation,  are  much  used  in  the  forrh  of  the 
Japanese  shimose  and  the  British  lyddite.  Great  care 
must  be  exercised  with  these,  however,  to  prevent  the 
explosive  coming  in  contact  with  the  metal  surface 
of  the  shell. 

The  'Canadian-Made  Article 

In  l-'ig.  2,  the  left-hand  figure  represents  a  typical 
^If^-ponnd  T'ritish  shrapnel  shell  such  as,  along  with  1.^- 


ing  bands  are  rolled  to  size  and  are  fastened  in  place 
by  means  of  a  closing  press  for  the  purpose.  The  in- 
terstices between  the  bullets  are  filled  with  a  matrix 
comjiosed  of  certain  forms  of  pitch  or  other  inflam- 
mable substances  designed  to  protect  the  bullets  from 
deformation  when  the  shell  is  being  discharged  from 
the  gun,  and  to  indicate  by  its  smoke  the  exact  f)oint 
where  the  explosion  of  the  shell  takes  place. 

A  novel  method  of  expediting  building  construc- 
tion during  winter  weather  was  employed  at  Cleveland 
a  month  or  so  ago,  when  in  seventeen  days  a  brick- 
wall  building  90  ft.  x  202  ft.  in  plan,  one-storey  high, 
with  two  monitors,  was  erected  under  the  shelter  of 
a  tent.  100  ft.  x  350  ft.,  with  10-ft.  side  walls.  Excavat- 
ing for  the  foundations  commenced  on  January  10th, 
and  on  January  27th  the  building  was  turned  over  to 
its  owners,  with  the  masonry  work  guaranteed  against 
the  effects  of  freezing.  The  contractor  paid  $1,000 
for  the  use  of  the  tent  for  thirty  dajs,  the  tent  com- 
pany putting  the  tent  up,  raising  it  several  feet  after 
the  first  stage  of  the  work,  and  removing  it,  besides 
carrying  the  risk  of  damage.  Carpenters  and  other 
mechanics  were  provided  with  a  workshop  imderneath 
the  tent.    Heating  was  effected  by  .steam  brought  from 


On  the  left.  Fig.  2.— Showing  typical  forms  of  common  shrapnel; 
on  the  right,  Fig.  3.- Details  of  adjustable  time-fuse. 


pounders,  arc,  at  present,  being  made  in  large  quanti- 
ties in  Canadian  factories.  The  body  is  forged  by  hy- 
draulic pressure  from  a  solid  billet  of  high  grade  steel, 
and  the  machining  rei)resents  two  simple  series  of 
operations  on  turret  lathes.  After  the  finishing  of  the 
machine  work  and  inspection,  the  cases  are  subjected 
to  a  heat  treatment  and  oil  quenching. 

The  brass  cap  which  screws  into  the  steel  body 
and  carries  the  fuse  is  turned  from  the  rough  casting 
in  four  turret  lathe  operations  and  is  fitted  with  a  brass 
plug  for  the  purpose  of  protecting  the  thread  until  the 
fuse,  which  is  made  at  the  Government  Arsenals,  is  to 
he  screwed  in  jilace.  The  fuse  is  kept  from  becoming 
loose  and  screwing  out  by  means  of  small  grub  screws. 

The  central  pipe  carrying  part  of  the  explosive 
charge  is  of  drawn  brass  tubing  cut  to  length;  should- 
ered and  threaded  to  screw  into  the  steel  plate  at  its 
lower  end,  and  is  soldered  into  the  brass  cap  at  the 
top.  The  powder  is  contained  in  a  tin  cup  which  is 
formed  accurately  to  fit  the  inside  of  the  base  of  the 
shell.  This  means  simple  press  and  soldering  opera- 
tions. The  bullets,  which  are  about  one-half  inch  in 
diameter,  and  of  which  364  are  required  for  each  shell, 
are  made  of  a  mixture  of  lead  and  antimony  and  are 
formed  cold  in  dies  under  presses.    The  copper  rotat- 


the  power  plant,  the  heating  pipes  being  placed  along 
the  inside  of  the  walls  of  the  building  and  through  its 
centre.  During  part  of  the  time  of  construction,  the 
weather  ranged  from  0  to  10  deg.  F. 


The  market  for  sewage  sludge  as  a  fertilizer  has 
been  greatly  curtailed  since  the  outbreak  of  the  war  in 
Europe.  According  to  the  London  "Engineer,"  the 
war  has  deprived  some  English  producers  of  their  ac- 
customed profits  from  the  sale  of  this  material  in 
northern  France,  where  large  quantities  of  treated 
sludge  formerly  were  utilized. 


Mr.  A.  R.  Mosher,  associated  with  Messrs.  J.  S. 
Miller  and  David  Ferguson  in  the  invention  of  a  con- 
crete railway  tie  and  rail  base,  has  just  received  notice 
that  the  British  patents  applied  for  have  been  granted. 
The  tie  is  already  patented  in  Canada  and  the  United 
States.  Application  has  been  made  in  several  other 
countries  for  patent  rights. 


Notice  has  been  given  of  a  Bill  (by  the  Minister 
of  Justice)  to  give  the  railway  companies  an  extension 
of  one  year  in  which  to  complete  their  lines,  owing 
to  the  halting  of  construction  work  caused  by  the  war. 
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Tie-Rods  and  Wall- Anchors  for  Build- 
ings on  Weak  Foundations 


(From  the  Building  News,  London,  Eng.) 


IN  London  and  many  other  tf)wns  l)uilt  on  alluvial 
soil,  it  is  no  uncommon  thin<^  to  find  old  build- 
ings whose  bulging  walls  have  been  saved  from 
collapse  by  means  of  wrought-iron  tie-rods  judici- 
ously inserted  at  the  upper  floor  levels.  Frequently 
this  method  of  securing  dilapidated  walls  is  not  only 
expeditious,  but  economical,  whilst  many  buildings, 
otherwise  unsafe,  have  their  useful  term  of  life  greatly 
I)rolonged. 

The  tie-rods,  generally  ■>4-in.  or  1-in.  diameter, 
screwed  at  each  end,  are  inserted  at  right  angles  to  the 
l)ulging  or  overhanging  wall.  They  are  placed  for  pre- 
ference under  piers,  and  not  under  or  over  window 
openings,  a  good  position  being  some  19  ins.  or  so  from 
the  quoin  angles,  if  the  building  is  detached.  Where 
the  floor-joists  run  parallel  to  the  rods,  there  is  no  diffi- 
culty  in   getting  the   latter   through,   the   walls  being 


--1       lU^ 


simply  pierced  where  necessary  by  means  of  the  brick- 
layer's chisel.  Where  the  rods  have  to  cross  floor- 
joists,  the  latter  should  be  notched  as  slightly  as  pos- 
sible, and,  preferably,  near  to  the  supports,  so  that  they 
may  not  be  weakened  more  than  is  aboslutely  neces- 
sary. When  inserted,  the  rods  will  then  be  almost  in 
contact  with  the  under  side  of  the  floorboards.  At  each 
end  of  the  tie-rod,  as  near  as  may  be  to  the  bulged  or 
overhanging  part  of  the  wall,  a  bearing-plate  or  "wall- 
anchor"  must  be  placed. 

The  forms  usually  met  with  in  the  London  district 
are  either: — (1)  A  circular  cast-iron  plate  from  9  ins. 
to  12  ins.  diameter,  and  about  l3^ins.  thick  at  centre. 
(2)  Two  wrought-iron  bars  about  2  ins.  by  ^-in.,  or  3 
ins.  by  Yi  in.,  placed  in  the  form  of  a  St.  Andrew's 
Cross;  or  (3)  A  wrought-iron  bar  of  similar  dimen- 
sions, forged  into  the  shape  of  the  letter  S,  to  indicate, 
as  once  suggested  by  an  unprofessional  friend,  that  the 
building  so  treated  is  "safe."  Whichever  form  is  select- 
ed, a  hole  is  prepared  at  its  centre  of  figure,  through 
which  the  screwed  end  of  the  tie-rod  is  passed,  and  a 
btjuare  nut  enables  the  plate  to  be  closely  clamped  to 


the  wall.  Usually  the  i)late  is  not  bedded  on  mortar; 
but  it  is  suggested  that,  after  tightening  up,  a  neat 
]>ointing  of  Portland  cement  between  the  plate  and 
the  brickwork  would  not  only  insure  more  perfect  con- 
tact and  bearing,  but  would  also  help  to  prevent  corro- 
sion of  the  ironwork  where  it  cannot  be  got  at  for 
repainting.  TlTe  objection  urged  against  the  method 
here  described  is  that  these  plates  disfigure  any  build- 
ing to  which  they  are  applied,  and  it  is  generally 
understood  that  they  detract  from  the  market  value 
of  property  which  exhibits  them ;  not  merely  because 
of  the  impaired  appearance  (many  of  these  build- 
ings never  were  noted  for  theic  appearance),  but  on 
account  of  the  indication  that  the  main  walls  have  set- 
tled, and  therefore,  presumably,  may  be  liable  to  fur- 
ther movement. 

It  must  be  admitted  that  the  design  of  these  plates 


leaves  much  to  be  desired  from  both  the  scientific  and 
the  artistic  standpoints.  Taking  the  common  type  of 
cast-iron  plate,  which  exhibits  a  nauseating  repetition 
of  most  commonplace  design,  its  chief  structural  fault 
is  that  it  has  far  too  little  grip  of  the  brickwork.  In 
the  worst  case,  a  9-in.  plate  will  not  more  than  cover 
three  coiuses  of  bricks,  including  two  stretchers  and 
two  headers,  the  centre  header  being  cut  away  for  the 
tie-rod.  (Fig.  4.)  This  gives  a  perimeter  of  2  ft.  3 
ins.  only,  upon  which  frictional  resistance  to  slipping 
through  of  the  bricks  can  be  expected ;  for  in  bad  brick- 
work the  perpend  joints  are  often  nearly  devoid  of  mor- 
tar. Owing  to  the  fact  that  in  ordinary  bonding  these 
joints  generally  run  directly  through  the  wall,  what- 
ever its  thickness  may  be,  it  will  be  seen  that  the  block 
of  brickwork  grasped  by  the  plate  might  be  pulled  in- 
wards, without  giving  much  support  to  the  surrounding 
work.  This  is  especially  liable  to  happen  in  old  and 
dilapidated  walls,  where  the  mortar,  originally  of  pocjr 
(|uality,  has  largely  perished  through  age  and  weather- 
ing. The  same  fault  is  observable  in  the  larger  cast- 
iron  plates,  which  never  grip  more  than  four  or  five 
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courses  of  l^ricks.  The  only  departure  one  recalls  from 
the  ordinary  circular  casting  is  a  five-lobed  design, 
somewhat  resembling  a  stififly-conventional  Tudor  rose 
with  ang'ular  jjctals  ;  hut  only  five  coiu'ses  of  brick  were 
grasped. 

Turning  now  to  wrought-iron  specimens,  it  will  be 
seen  that  if  they  are  assumed  to  bear  evenly  upon  the 
face  of  the  wall,  the  pull,  of  the  tie-rod  when  screwed 
up  will  throw  them  into  a  state  of  stress  similar  to  that 
of.  a  double  cantilever  (see  Fig.  S),  which  is  exempli- 
fied in  the  case  of  a  concrete  foimdation  su])i)orting  a 
column  or  stanchi(jn  ;  e.xcept  that  in  lieu  of  the  vertical 
pressure  of  the  column,  we  have  the  horizontal  pull,  1', 
of  the  tie,  whilst  the  vertical  reaction  of  the  earth  is  re- 
I)laced  by  the  horizontal  outward  thrust,  T,  of  the  wall, 
the  pull  and  outward  thrust  being  equal  and  o])])osite. 
An  elementary  knowledge  of  Mechanics  will  enable  us 
correctly  to  design  such  a  beam.  An  economical  and 
efficient  design  will  be  deeper  than  it  is  broad,  and 
from  a  maximum  depth  at  the  centre  of  its  length,  it 
will  taper  towards  each  end.  Its  depth  will  be  at  right 
angles  to  the  face  of  the  wall.  Comparing  theoretical 
considerations  with  the  examples  provided  by  our 
modern  smiths,  we  usually  find  all  first  i)rijiciples  ig- 
nored. The  bar  is  placed  flat  against  the  wall  instead 
of  edgewise,  thus  giving  the  minimum  resistance  to 
bending,  and  allowing  its  extremities  to  spring  away 
from  their  work.  The  bar  is  usually  of  the  same  width 
and  thickness  throughout — a  wasteful  misuse  of  metal, 
which  also  gives  the  bar  a  clumsy  and  unfinished  ap- 
pearance. Moreover,  just  where  the  greatest  bending 
stress  occurs,  the  bar  is  weakened  by  unskilful  forg- 
ing, or  by  the  total  omission  of  forging  around  the  hole 
required  for  the  tic-rod.  The  utter  lack  of  artistic  mer- 
it exhibited  by  these  wall-plates  is  as  much  due  to  the 
radically  defective  design  just  described,  as  it  is  to  an 
entire  want  of  finish,  and  an  absence  of  the  least  at- 
tempt to  refine  or  ennoble  their  form  by  any  of  that 
enrichment  to  which  wrought-iron  lends  itself  so  kind- 
ly under  the  hand  of  the  sympathetic  workman. 

.'\t  this  point  it  is  refreshing  to  turn  from  these 
crude  productions  of  our  modern  rolling-mills  and 
smiths,  to  the  admirable  examples  which  meet  one  on 
every  side  in  Flanders.  A  brief  consideration  of  a  few 
typical  specimens  will  soon  convince  one  of  the  keen 
scientific  insight,  as  well  as  of  the  masterly  artistic 
ability  with  which  they  were  lovingly  fashioned.  Even 
the  apparently  superfluous  scroll-work  is  made  to  serve 
a  constructive  purpose  by  giving  the  anchor  an  in- 
creased grasp  of  wall  surface.  However  modest  the 
forging,  one  invariably  finds  it  has  a  good  grasp  of  the 
brickwork.  It  is  generally  not  less  than  3  ft.  long,  em- 
bracing 12  or  more  courses  of  brick.  Square  in  section, 
or  deeper  in  the  direction  of  the  bending  stress  (as  in 
Figs.  6  and  8),  it  is  gently  tapered  off  towards  the  ends 
with  a  refinement  rivalling  that  of  the  entasis  of  a  col- 
umn. Nor  is  the  craftsman  content  with  this.  He  does 
not  leave  his  work  until  he  has  embellished  it  with 
some  little  scroll  or  twist — perhaps  a  neat  api)lication 
of  a  simple  moulding,  or  even  a  few  chi.sel-marks 
struck  decoratively.  In  fact,  the  builder  was  not 
ashamed  of  these  ties  and  their  adjuncts;  rather  did  he 
delight  in  demonstrating  that  his  building  was  well- 
knit  together. 

C^n  the  treacherous  soil  of  the  .Vetherlands,  where 
piled  foundations  were  often  a  necessity,  it  became 
highly  desirable  to  .so  construct  the  building  that,  in  the 
event  of  settlement,  the  lofty  walls  should  be  in  no 
danger  of  falling.  Hence  we  find  that  at  every  floor 
level,  and  often  through  gabled  roofs  as  well,  Iron  tie- 


rods  were  inserted  when  the  building  was  erected,  and 
the  wall-anchors  were  eagerly  seized  upon  as  oppor- 
tunities for  the  display  of  ornament  A  fir.st  visit  to 
iielgiimi  or  Hf)lland  will  be  a  revelation  to  many.  The 
old  smiths  simply  revelled  in  the  design  of  these  an- 
chors. Their  variety  is  endless.  Initial  letters,  mono- 
grams, ciphers,  and  other  symbolical  devices  are  com- 
mon, whilst  foliage  and  flowers  were  tastefully 
introduced  in  the  best  examples.  Buildings  are  often 
dated  by  anchors,  fashioned  into  figures  denoting  the 
year  of  their  erection.  It  is  recorded  that  sixty-eight 
different  sets  were  found  in  Ypres  alone  about  the  mid- 
dle of  the  last  century.  Their  design  is  always  appro- 
priate and  interesting,  the  workmanship  masterly,  and 
often  exquisite.  From  the  15th  to  the  18th  centuries 
the  u.se  of  these  tie-rods  and  wall-anchors  seems  to 
have  been  quite  general  in  all  kinds  of  brick  buildings 
in  I'landers.  One  sees  them  on  the  world-famed  town 
balls  and  belfries,  as  well  as  on  the  fronts  of  the  humble 
street-dwellings  along  the  canals.  Their  use  is  even 
continued  to  the  present  day  in  buildings  of  consider- 
able pretensions,  and  one  finds,  as  a  consequence,  that 
the  walls  are  far  less  liable  to  get  into  a  cracked  and 
dangerous  state  than  are  walls  of  buildings  erected 
with  ties. 

IVevious  to  the  last  century,  screwed  bolts  and 
screw-threads  were  practically  unknown  in  construc- 
tive work,  the  necessary  tackle  for  cutting  the  threads 
being  then  beyond  the  outfit  of  an  ordinary  smith. 
Hence  we  find  that  where  tightening  up  had  to  be  done, 
some  arrangement  of  keys,  or  cotters,  was  employed. 
In  wall-ties,  therefore,  the  ends  were  forged  with  .suit- 
able sockets,  outside  the  walls,  and  through  these  the 
wall-anchors  were  passed,  all  tightening  being  done 
either  by  small  keys  driven  into  the  .sockets  (as  in  Fig. 
8),  or  by  a  cottered  joint  in  the  tie  within  the  building. 
Even  these  necessary  keys  and  sockets  were  made  to 
serve  an  ornamental  purpose  in  the  design. 
Wide  Soope  for  Further  Use 

W  ilhnut  merely  copying  these  fine  old  Flemish 
wall-anchors,  there  is  still  a  wide  scope  for  an  intelli- 
gent and  legitimate  use  of  wall-ties  in  modern  build- 
ings erected  upon  unstable  foundations.  For  instance. 
it  is  well  known  that  upon  soils  such  as  our  London 
clay,  especially  where  it  occurs  on  a  hillside,  it  is  neces- 
sary to  excavate  to  considerable  depths,  and  to'emplov 
heavy  concrete  foundations  for  the  most  coninion- 
I)lace  buildings,  if  the  owner  is  to  be  protected  against 
all  risk  of  settlement.  For  a  sum  representing  but  a 
fraction  of  the  cost  of  such  foundations  it  would  be 
possible  securely  to  tie  the  walls  at  floor  levels  in  such 
a  way  that  the  otherwise  expensive  foundation  work 
migJit  be  considerably  curtailed.  With  good  design 
and  the  use  of  modern  materials  the  wall-anchors  might 
be  rendered  no  less  decorative  than  the  wrought-iron 
work  frequently  seen  suspending  the  canopies  over  en- 
trance doors  of  suburban  villas. 

If  wall-anchors  are  considered  inconsistent  with 
the  design  of  the  building,  or  for  other  reasons  are 
thought  undesirable,  it  is  still  possible  to  attain  the 
same  end  by  a  well-considered  employment  of  hoop- 
iron  l)and.  The  hoop-iron,  if  well  embedded  in  a  Port- 
land cement  mortar  joint,  will  be  eflfectuallv  protected 
from  rusting,  and  by  bending  it  over  at  right-angles. 
all  quoins  may  be  reinforced,  the  cross  and  party-walls 
being  tied  to  external  walls  by  suitable  strips  of  htxip- 
iron  hooked  over  the  running  lengths  in  the  latter. 

In  place  of  unsightly  nuts  screwed  to  the  ends  of 
projecting  tie-rods,  it  would  be  possible  to  employ  or- 
namental forged  heads,  any  necessary  tightening  up 
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being  done  by  means  of  right  and  left-handed  screw 
shackle-joints  on  the  rods  within  the  bnilding.  In 
cases,  however,  where  tie-rods  are  inserted  whilst  the 
building  is  being  erected,  very  little  tightening  up  i.-> 
required;  in  fact,  on  the  Continent  the  rods  are  sonic- 
times  merely  bolted  or  otherwise  secured  to  the  wood 
framing  of  the  floors,  without  being  passed  right 
through  the  building. 

^Vere  an  apolog}'  needed  for  the  use  of  iron  tics, 
ample  authority  could  be  found  in  some  of  the  Hnest 
buildings  oi  the  Middle  Ages,  as  well  as  in  Renaissance 
architecture.  The  iron  ties  in  the  choir  arcade  of  West- 
minster Abbey  and  at  Peterborough  Cathedral  are  well- 
known  examjiles,  whilst  it  has  been  said  that  when 
(irst  erected,  Salisl)ury  Cathedral  tower  was  the  finest 
piece  of  blacksmithing  in  lun-o]>e,  bound  together  as 
it  is  at  various  stages  with  bands  of  ironwork.  Iioth 
within  and  without  the  masonry.  Nor  did  Sir  Chris- 
topher Wren  consider  it  unworkmanlike  to  employ 
quantities  of  ironwork  in  chains,  ties,  and  cramps,  it 
being  stated  on  excellent  authority  that  St.  Paul's 
Cathedral  is  literally  laced  together  with  iron.  When 
it  is  remembered  that  many  of  our  finest  cathedrals 
stand  on  alkuial  soil,  and  that  w  hen  thev  were  erected 


the  builders  had  neither  the  knowledge  nor  the  means 
at  their  disposal  for  putting  in  adequate  foundations 
on  such  soils,  it  will  be  seen  that  the  judicious  use  of 
iron  ties  gave  them  a  ready  and  sim]5le  means  of  mak- 
ing their  buildings  secure. 

•  J''inally,  as  a  simi)le  and  effective  method  of  dealing 
with  bulged  and  leaning  walls,  especially  in  the  case 
of  ancient  buildings  which  it  is  desired  to  preserve,  a.s 
far  as  ])ossible.  in  their  original  state,  a  few  well-placed 
tie-rods,  with  suitable  wall-anchors,  will  often  obviate 
the  necessit}'  for  demolition  and  rebuilding.  Instead 
of  the  modern  English  plan  of  employing  flat  bar-iron 
for  these  latter,  a  specially-designed  forging  would  be 
not  only  more  efficient,  but  more  artistically  eflfectivc. 
Calculation  shows  that  rolled  channels,  2y2  in.  by  1  in., 
placed  flat  against  the  wall,  would  be  four  times  as 
strong  as  2  in.  by  y^,  in.  flat  bar,  and  about  ten  times 
as  stiff  to  resist  bending;  whilst  their  sectional  area, 
and,  therefore,  their  cost,  per  foot  run,  would  be  merely 
some  60  per  cent,  greater.  They  would  also  lend  them- 
selves to  eflFective  ornamental  treatment  if  their  flanges 
were  cut  off  towards  the  ends,  the  flat  web  being  split, 
opened,  and  fish-tailed,  or  scrolled,  according  to  the 
fancy  of  the  designer. 


Efficiency  in  Cleaning  Filters 


INCREASED  efliciency  of  \?  per  cent.,  with  a  larger 
output  of  work,  can  be  obtained  by  laying  out  the 
work  early  in  tlie  season  and  following  it  up  sys- 
tematically, according  to  Mr.  Sanford  E.  Thom])- 
S(jn,  who  discussed  the  methods  of  clcaiiing  filters  at 
Philadelphia  in  an  interesting  paper  before  the  Ameri- 
can Society  of  Mechanical  Engineers.  Mr.  Thompst)!! 
is  in  favor  of  putting  municipal  wt)rk  on  a  basis  whicli 
gives  each  man  a  well-defined  task  to  do  in  a  given 
time,  with  a  definite  reward  for  its  accomplishment. 
It  is  pointed  out  that  in  Chicago  the  employees  in  each 
municipal  de])artment  are  definitely  graded,  with  dif- 
ferent wages  for  each  grade,  by  which  system  it  is  pos- 
sible to  reward  a  man  according  to  his  abiHty.  The 
Philadelphia  ordinances  prevent  the  payment  of  a 
bonus,  and  this,  according  to  the  author  of  the  paper, 
has  made  it  difficult  to  improve  the  service. 

The  i)articular  operation  studied  was  the  removing 
and  cleaning  of  filter  sand,  which  operation  is  in  charge 
of  Carleton,E.  Davis,  chief  of  the  l?ureau  of  Water. 
The  city  has- five  large  filtration  plants  consisting  of 
covered  reservoirs  operated  by  slow  sand  filtration. 

In  the  filtration  plant  first  handled  by  the  method 
recommended  liy  Mr.  Thompson,  there  are  sixty-five 
filters  which  are  cleaned  by  about  128  men.  Each  filtei 
is  about  140  feet  wide  by  250  feet  long  and  is  built  with 
groined  arch  bottom  and  roof,,  the  supporting  columns 
being  about  16  feet  apart  on  centres.  The  Nichols 
method  of  washing  is  used  in  this  plant,  sand  being 
shovelled  into  an  ejector,  carried  by  water  to  a  separa- 
tor and  the  clean  sand  returned  by  a  hose  to  the  bed, 
where  it  is  properly  distributed  and  levelled. 

Four  washing  gangs  are  required  for  each  filter  bed. 
the  outside  gangs  having  two  and  a  half  bays  each  and 
the  inside  gangs  having  two  bays  to  clean.  In  each 
gang  there  are  three  shovellers  to  a  hopper,  two  men 
shovelling  at  a  time  while  one  rests.  Each  man  shovels 
forty  minutes  and  then  rests  twenty  minutes.  A 
fourth  man  takes  care  of  the  hose  from  the  separator, 
distributing  the  clean  sand  to  the  bed.  A  fifth  man, 
recently  introduced,  working  with  two  gangs,  spades 


up  the  hard  sand  that  has  l)eeu  uncii\crc(l  iiel'me  the 
replacing  of  the  washed  sand. 

'I'he  object  was  to  lay  out  the  work  ui  each  gang  so 
as  to  increase  the  effectiveness  of  the  plant  and  pro- 
vide a  definite  task  to  be  accomplished  in  a  day.  The 
results  of  the  plan  which  is  being  jnit  into  operation 
are  as  follows : 

Rotation  of  clcaninj^  llic  tiltors  is  i>IaniHMl  in  advance  l>y 
well  deiined  rule. 

.\  definite  area  of  .sand  to  clean  is  assigned  to  each  gang, 
this  area  depending  upon  the  depth  of  cleaning  necessary. 

This  setting  of  tasks  has  increased  the  output  of  eacli 
gang  15  per  cent.,  and  thi.s  should  be  further  increased  to  al 
least  25' per  cent. 

Accurate  records  are  kept  showing  tlie  time  consumed 
l)y  each  gang. 

Cost  accounts,  as  well  as  payroll,  are  made  up  from  the 
time  tickets  furnished  to  the  men. 

Gang  leaders  are  required  to  paj-  closer  attention  to  tlieir 
<luties. 

lmpro\ed  apparatus  and  macliinery  arc  under  considera 
tion. 

Methods  of  determining  depths  of  sand  to  clean  are  being 
standardized. 

.\t  the  beginning,  studies  were  made  of  the  men 
and  methods  employed  to  see  whether  the  manner  of 
handling  the  work  could  be  inipro\ed.  Time  studies 
were  made  to  determine  the  unit  times  for  each  in- 
dividual operation,  so  that  the  tasks  could  be  figured 
accurately  in  advance. 

Time  studies  were  made,  by  the  aid  of  a  stop  watch, 
of  the  labor  operation  in  the  beds,  such  as  shovelling 
dirty  sand  to  lH)pper,  cleaning  u])  aroimd  hopi)cr,  mov- 
ing hopper,  moving  separator  and  moving  track. 
These  times  for  individual  operations  were  then  con- 
verted for  direct  use  into  the  time  per  cubic  yard  for 
one  inch  of  depth.  It  was  found  that  moving  the  hop- 
per required  a  unit  time  of  0.2  of  a  minute,  moving 
separator  0.5  of  a  minute,  moving  hopper  hose  .25  of  u 
minute,  moving  track,  .83  of  a  minute,  waiting  for  hoj)- 
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per  to  empty  .42  minute,  moviiij^  pressure  liose  1.8 
minutes,  shovellin^^  to  hopper  6.32  minutes  per  cubic 
yard  per  one  inch  depth,  and  additional  necessary 
rest  .12  minute  |)er  cuhic  yard.  Having;  determined 
the  unit  times,  the  area  of  surface  that  should  he  shov- 
elled by  each  }4an<;  was  fij^ured  and  the  jxtint  to  whicli 
tiiey  were  sui)|)osed  to  ^(j  in  a  day's  work  was  mari<ed 
with  a  flag.  (In  order  to  fix  this  it  is  necessary  to 
determine  in  advance  i)y  test  holes  the  depth  which 
should  be  cleaned.)  Curves  have  been  plotted  givinji 
distances  a  iinnii  should  cover  for  each  depth  of  clcan- 
injr.  Calculations  of  tlie  area  the  sang  should  shovel 
were  made  without  informing  the  gang,  and  for  two 
days  the  amount  c(;vered  by  each  gang  was  from  1G.5 
to  31.5  i)er  cent,  less  tiian  this.  .\  task  was  then  set 
for  one  gang,  and  they  readily  accomplished  this  task ; 
after  which  a  daily  task  was  set  for  each  of  the  gangs. 

After  this  new  method  had  been  employed  for  some 
time,  it  was  compared  with  the  old  by  taking  an  aver- 
age of  twenty-seven  cleanings  at  random  from  a  period 
of  one  and  a  half  years.  These  showed  an  average  late 
of  6.3  cubic  yards  shovelled  per  day  per  gang.  An 
a\erage  of  tifty-tive  cleanings  after  task  work  was 
started  gave  7.2  cubic  yards,  an  increase  of  nearly  LS 
per  cent.  The  Figured  rate,  however,  was  8.4  cubic 
yards,  or  more  than  double  this  increase,  and  it  is  be- 
lieved that  this  could  be  reached  with  first-class  super- 
vision ;  and  that  .^0  per  cent,  increase  could  be  obtained 
if  it  were  possible  to  pay  a  money  bonus.  A  plan  con- 
sidered as  a  partial  incentive  is  to  keep  a  record  card 
for  each  man,  showing  his  output  and  thus  indicating 
his  relative  rank  as  a  worker,  which  rank  would  influ- 
ence his  retention  when  work  was  slack,  or  his  promo- 
tion to  a  higher  ])ositit)n. 

The  studies  indicated  a  number  of  changes  desir- 
able in  the  apparatus  and  methods  of  handling  it.  It 
was  found  that  the  lines  of  piping  for  the  water  used 
in  the  cleaning  oi)cration  were  poorly  arranged,  requir- 
ing too  long  lengths  of  hose  in  certain  cases;  while  in 
other  cases  pipe  lines  had  to  be  moved  from  bed  to 
bed  during  cleaning.  It  has  also  been  shown  that  a 
meciianical  washing  contrivance  probably  can  be  de- 
vised which  will  reduce  the  cost  of  cleaning.  It  was 
also  found  that  the  hoppers  and  separators  were  of 
such  size  that  they  would  not  handle  just  the  amo'.int 
which  the  gang  could  readily  shovel ;  the  hopper,  for 
instance,  having  an  output  slightly  greater  than  could 
i)e  shovelled  into  it  by  one  man,  but  not  nearly  as  m,ich 
as  could  be  shovelled  by  two. 


.\  saving  of  45  per  cent  was  effected  in  repairs  to 
as])halt  paving  by  the  city  of  Niagara  I'^iUs,  N.Y.,  last 
year  by  the  installation  of  a  munici|)al  rei)air  plant. 
The  rei)ort  of  the  city  engineer  shows  that  during  the 
vear  36.673  sq.  vds.  of  ])a\cmcnt  were  repaired  at  a 
cost  of  $29,144.39.  If  this  work  had  been  done  at  the 
contractor's  price  of  $1.34  per  square  yard,  which  the 
city  previously  i)aid,  the  total  cost  of  the  work  would 
have  been  $63',161.94. 


The  method  of  coating  concrete  surfaces  with  ord- 
inary linseed  oil  until  it  ceases  to  be  absorbed  is  some- 
times used.  There  are  two  difficulties  encountered  in 
using  an  oil  of  this  nature  in  concrete :  First,  linseed 
oil  is  an  unstable  compound  and  does  not  have  a  very 
long  life ;  again,  the  oil  coming  in  contact  with  the 
cement  produces  a  soap  which  is  soluble  in  water  and 
is  soon  washed  oft". 


Temporary  Troughs  for  Trenching 

In  e.\ca\ating  trenches  in  \  ancouver,  15. C,  wlien 
small  sewers  are  being  replaced  or  for  any  (Jther  rea- 
son are  temporarily  out  of  service,  troughs  of  canvas 
are  used  for  carrying  the  sewage  meantime.  Wooden 
troughs  were  formerly  used  there,  as  elsewhere,  but 
tile  canvas  ones  are  less  exj)ensivc  and  interfere  less 
with  the  work.  They  are  made  by  fastening  eyelets  to 
both  edges  of  a  strip  of  can\as,  ojjposite  each  other, 
and  each  pair  of  eyelets  is  then  hung  on  a  s|)ike  driven 
into  the  sheeting,  the  water  flowing  through  the  can- 
vas trough  keeping  the  canvas  suflficiently  swelled  out 
to  carry  it.  The  spikes  are  of  course  driven  so  as  to 
give  the  trough  the  desired  grade  or  fall.  Three  hun- 
dred feet  or  more  of  such  trough  has  i)een  used,  i-at- 
erals  are  carried  across  the  trencli  to  this  trough  by 
short  canvas  troughs  suspended  from  cross  braces. 

Tripod  of  3-inch  Pipe  Sets  Arch  Centres  in 
Close  Quarters 

A  travelling  gin-pole  consisting  of  a  trij)od  of  3-in. 
steel  pipe  set  on  a  four-wheel  timber  truck  of  10-ft. 
gage  was  used  to  set  arch  centres  in  cramped  quarter.^ 
on  a  large  section  of  the  Fallsway  viaduct  in  I'.alti- 
more.  The  work  is  described  by  a  corresixnident  of 
The  iMigineering  Record. 

ihe  truck  was  built  like  a  turntal)le  with  an  upper 
and  lower  frame  10  x  10  ft.  in  i)lan.  Hoisting  powei 
was  furnished  by  a  hand  crab.  The  three  pipe  legs 
rested  on  the  outer  timbers  of  the  toj)  frame  and  their 
footings,  consisting  in  each  case  of  two  steel  angle 
lugs  between  which  the  flattened  end  of  the  pipe  leg 
was  inserted  and  made  fast  by  a  horizontal  j)iii.  .\t  the 
head  of  the  tripod,  each  pipe-end  was  also  flattened 
and  a  pin  run  through  the  three  for  tlie  connection. 
Thus,  in  erecting  or  dismantling,  every  joint  was  a 
hinge,  b'lat  steel  ties  fastened  to  the  legs  about  half 
way  up  by  removable  clamps  were  used  to  stiffen  the 
structure.  .\  single-line  block  and  fall  was  used  to 
handle  the  timber  centering  trusses.  These  trusses 
were  54  to  57  ft.  span,  and  weighed  about  2  tons  each. 
The  maximum  lift  was  about  25  ft.  Eighteen  trusses 
were  used  to  support  the  forms  for  each  arch  span. 

In  the  portion  of  the  viaduct  which  crosses  the  rail- 
road yard,  there  was  no  opportunity  to  use  a  locomo- 
tive crane  to  move  these  centres  from  one  span  to  the 
next.  This  traveller  was  designed  to  operate  under 
these  conditions  as  follows.  A  light  track  for  the  trav- 
eller was  laid  perpendicular  to  the  roadway  under  the 
centre  of  one  span.  The  centres  were  then  dropped 
from  the  preceding  spans,  dragged  forward  within 
reach  of  the  traveller,  and  set  in  j)lace  by  it  as  it  back- 
ed from  one  side  of  the  viaduct  to  the  other.  The 
turntable  feature  of  the  traveller  gave  the  necessary 
lateral  movement  for  setting  the  trusses  in  correct  po- 
sition without  the  use  of  outhaul  tackle.  While  this 
arch  was  being  poured,  a  small  crew  dismantled  the 
traveller  and  set  it  up  again  under  the  next  arch. 

Concrete  curb  constructed  as  an  integral  part  of  the 
"pavement  is  being  used  in  some  places,  and  is  said  to 
eftect  a  .saving  in  cost,  while  it  avoids  any  longitudinal 
joint  between  curb,  gutter  and  paving.  It  is  essentia! 
that  the  transverse  joints  in  the  pavement  should  ex- 
tend through  the  curb.  In  one  case  where  the  asphal- 
tic  felt  used  as  a  joint  filler  did  not  always  extend  to  the 
rear  face  of  the  curb,  the  face  of  the  curb  cracked 
from  expansion  and  was  broken  oflf  for  a  distance  of 
4  to  6  ins.  on  each  side  of  the  expansion  joint.  The  low 
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curb  adapted  for  boulevard  and  parkway  traffic  can  be 
constructed  by  using  a  strikeboard  with  ends  conform- 
ing to  the  gutter  curvature,  no  form  being  required  for 
the  inner  face  of  the  curb.  For  heavier  traffic,  a  high- 
er curb  should  be  used.  With  this,  the  pavement  is 
first  struck  ofif  in  the  usual  manner,  then  a  board  is 
clamped  to  the  outer  form. to  act  as  the  form  of  the 
face  of  the  curb,  spacers  holding  it  at  the  required  dis- 
tance and  position.  If  reinforcement  is  used  in  the 
pavement,  it  should  be  bent  upward  into  the  curb 
space. 


Plans  are  being  considered  for  the  formation  of  an 
organization  of  street  cleaning  officials  of  the  United 
States  and  Canada.  During  the  recent  exhibition  of 
apparatus  held  under  the  auspices  of  the  New  York 
Department  of  Street  Cleaning,  an  informal  conference 
considered  the  question  and  the  following  committee 
was  appointed  to  examine  into  the  desirability  of  creat- 
ing a  new  street  cleaning  organization.  The  members 
of  this  committee  are  J.  T.  Fetherston,  of  New  York, 
chairman ;  Richard  T.  Fox,  of  Chicago ;  G.  Hanna,  of 
Cleveland  ;  Walter  G.  Leininger,  of  Chicago,  and  G.  B. 
Wilson,  of  Toronto.  This  committee  has  sent  out  a 
circular  letter  to  street  cleaning  officials  throughout  the 
United  States  and  Canada  asking  their  opinions  as  to 
the  need  of  such  an  organization  as  is  proposed 


Granite  block  paving  with  close  joints  is  the  only 
satisfactory  pavement  for  use  between  the  rails  of  car 
tracks,  says  Henry  Welles  Durham,  City  Engineer  of 
the  Bureau  of  Highways  of  Manhattan,  in  his  annual 
report,  based  on  study  of  experience  in  all  parts  of  the 
world.  While  such  pavements  laid  under  the  rigid 
specifications  now  in  force  in  Manhattan  are  expensive 
in  first  cost,  the  maintenance  is  far  less  than  the  older 
type  of  pavements  which  have  to  be  constantly  over- 
hauled. The  New  York  Railways  Company  has  dur- 
ing the  past  year  adopted  the  practice  of  using  close-- 
jointed  granite-block  paving  in  all  its  repair  work. 

Montreal  Harbor  Commissioners'  Activities 

MUCH  of  the  annual  report  of  the  Montreal  Har- 
bour Commissioners,  just  issued,  is  descriptive 
of  the  visit  paid  by  Mr.  W.  G.  Ross  (President), 
Mr.  F.  W.  Cowie  (Chief  Engineer),  and  Mr.  M. 
P.  Fennell,  Jr.  (Assistant  Secretary)  to  the  principal  Euro- 
pean ports,  with  the  object  of  studying  developments  before 
proceeding  with  a  further  general  scheme  of  improvements 
at  Montreal,  made  possible  by  a  vote  of  $9,000,000  by  the 
Government.  The  officials  visited  London,  Havre,  Mar- 
seilles, Genoa,  Hamburg,  Rotterdam,  Antwerp,  Bristol,  Liv- 
erpool, Manchester,  Glasgow,  Edinburgh,  Leith,  Rosyth,  Hull 
and  Southampton.  The  report  states  that  the  things  accom- 
plished at  these  points  are  well  worth  a  study  by  those  who 
seek  to  make  Montreal  a  great  harbor.  A  glance  at  the 
accompanying  statistical  table  of  expenditure,  in  round  fig- 
ures, made  at  some  of  the  leading  ports  will  show  the 
amount  of  harbor  development  necessary  to  meet  modern 
shipping  demands. 

London   ....     $200,000,000  Rotterdam  .   .   .   .$  50,000,000 

Liverpool  ....    155,000,000  Bristol 40,000,000 

Hamburg   ....   115,000,000  Marseilles    .     .  40,000,000 

Manchester    .    .    .    100,000,000  Havre 30,000,000 

Newcastle  ....     90,000,000  Southampton.    .   .  30,000,000 

Antwerp 60,000,000  Genoa,    190G-1911.  25,000,000 


Glasgow 50,000,000       Montreal 


25,000,000 


A  special  feature  noticed  at  British  ports  was  the  facili- 
ties provided  for  the  care  of  perishable  products  from  Can- 
ada. The  expansion  of  Canadian  trade,  especially  in  the 
last  five  years,  makes  it  imperative  that  the  sea  terminals 
of  the  country  shall  be  further  vigorously  developed  if 
Canadian  business  is  to  be  handled  by  Canadians,  otherwise 
Canadian  trade  will  go  by  routes  over  which  this  country 
has  no  control.  After  describing  the  facilities  at  the  vari- 
ous ports,  the  Commissioners  sum  the  result  of  the  visit  in 
the  following  words:  "The  conclusions  to  be  drawn  as  a 
result  of  the  careful  study  of  the  causes  of  success  of  the 
different  ports  which  were  visited,  are,  in  brief:  that  Mont- 
real possesses  all  the  features  that  make  for  the  success  of 
a  great  port  and  is  being  developed  along  proper  lines.  It 
possesses  unity  of  control  in  its  rtianagement,  adequate  room 
for  enlargement,  and  a  carefully  prepared  plan  providing  for 
expansion.  When  it  is  considered  how  important  the  pos- 
session of  a  great  seaport  is  for  the  economic  welfare  of  a 
nation,  it  is  imperative  that  the  harbor  of  Montreal  should 
be  developed  so  that  it  may  not  only  care  for  the  pressing 
needs  of  the  present,  but  for  the  great  and  increasing  busi- 
ness of  which  it  is  assured  in  the  future.  It  may  be  fairly 
stated  that  no  port  in  Europe  and  hardly  any  other  in 
America  has  a  more  commanding  position  than  Montreal, 
with  respect  not  only  to  the  trade  of  the  Dominion  but  of 
the  whole  continent.  Situated  as  it  is  at  the  interchange 
point  of  ocean  and  inland  shipping  and  at  the  converging 
point  of  the  three  transcontinental  railway  systems,  Mont- 
real should  be  able,  with  proper  terminal  facilities,  to  com- 
pete on  equal  terms  with  any  port  for  the  trade  of  that  vast 
territory  which  is  tributary  to  the  Great  Lakes  and  their 
connecting  waterways." 

With  regard  to  the  work  of  the  engineering  department 
of  the  harbor,  it  is  stated  that  the  following  works  were 
carried  out  during  the  year:  the  improvement  and  extension 
of  harbor  railway  tracks;  the  continuation  of  the  new  Vic- 
toria Pier  and  Market  Basin;  the  continuation  of  construc- 
tion of  bulkhead  High  Level  wharves  on  the  river  front,  east- 
wards from  Victoria  Pier;  general  dredging  for  widening  and 
deepening  of  basins  and  berths;  dredging  of  channels  for  the 
amelioration  of  St.  Mary's  Current;  paving  and  laying  rail- 
way tracks  on  the  wharves;  the  continuation,  almost  to  com- 
pletion, of  improvements  resulting  in  the  floating  dock  basin 
and  site  for  shipbuilding  and  repair  yard;  the  construction 
and  improvement  of  harbor  facilities,  such  as  hoists,  flood 
gates,  bridges,  subways  and  freight  yards;  additions  and  im- 
provements to  Harbor  Commissioners'  construction  plant; 
the  construction  of  an  industrial  wharf  at  Pointe-aux-Trem- 
bles;  the  construction  of  addition  to  Grain  Elevator  No.  1; 
the  construction  of  a  new  subway  to  the  harbor  at  Aylwin 
Street;  the  construction  of  two  transit  sheds,  Nos.  24  and 
25;  the  maintenance  of  berths  and  channels,  of  wharves, 
sheds,  buildings,  roadways,  water  service,  cleaning  of  wharves, 
general  repairs.  The  operating  of  floating  crane,  electric 
hoists  and  the  construction  and  maintenance  of  industrial 
connections  with  the  harbor,  were  all  carried  on  during  the 
season  with  an  even  greater  measure  of  success  than  usual. 

The  following  important  items  of  construction  work  and 
materials  used  will  give  an  idea  of  the  extent  of  the  Com- 
missioners' operations  during  the  season: — cribwork  built,  2,- 
160  lin.  ft.;  cribwork  sunk,  1,820  lin.  ft.;  quay  walls  com- 
pleted, 2,518  lin.  ft.;  quay  walls  completed  to  half  height, 
],]59  lin.  ft.;  retaining  and  abutment  walls  completed,  1,228 
lin,  ft.;  new  track  work,  4  miles;  paving,  20,000  sq.  yds.; 
dredging  by  Harbor  Commissioners'  dredges,  1,500,000  cu. 
yds.;  dredging  by  Marine  and  Fisheries'  dredges,  500,000  cu. 
yds.;  refilling  by  derricks,  1,750,000  cu.  yds.;  filling  obtained 
from  city  contractors,  200,000  cu.  yds.  The  quantities  of  ma- 
terials used  were: — cement,  60,000  barrels;  sand,  15,000  cu. 
yds.;   crushed  stone,  25,000  tons;   rubble   stone,   20,000  tons; 
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displacers,  500  tons;  gravel,  8,000  tons;  stone  for  macadamiz- 
ing, 3,500  tons;  tinil)er  used  to  amount  of  $215,000. 

Preliminary  studies  have  l)een  made  on  a  warehouse 
which  is  proposed  to  be  erceted  on  the  high  level  at  Beaudry 
Street,  the  construction  of  which  is  under  consideration  by 
the  Commissioners.  The  building  is  designed  to  be  about 
400  feet  long  and  100  feet  wide,  to  have  six  storage  floors,  of 
which  five  can  be  used  the  year  round,  and  one,  four  feet 
above  the  Low  Level  wharf,  will  be  available  only  the  sum- 


mer months,  when  the  river  level  is  normal.  All  floors  will 
be  designed  to  carry  a  live  load  of  300  lbs.  per  square  foot 
of  floor,  and  the  six  floors  will  be  connected  with  four  high- 
speed electric  cargo  elevator- 
Owing  to  the  greater  demand  for  grain  storage,  the 
Commissioners  have  decided  to  make  a  second  addition  to 
No.  1  Elevator — on  the  west  side — giving  a  further  capacity 
of  1,500,000  bushels,  making  a  total  of  4.000.000  bushels.  This 
will  be  ready  early  in  1916. 


MAINLY    CONSTRUCTIONAL 

EAST  and   WEST  —  FROM   COAST  to  COAST 


The  Pease  Foundry  Company,  Limited,  a  Toronto  con- 
cern, capitalized  at  $200,000,  has  been  given  a  license  to  carry 
on  Inisiness  in  the  province  of  British  Columbia. 

A  certificate  of  registration  to  carry  on  business  in  Brit- 
ish Columbia  has  been  granted  to  the  Paraftine  Paint  Com- 
pany— a  San  Francisco  concern  capitalized  at  $300,000. 

A  ctrtilicato  of  incorporation  has  been  granted  to  the 
}>"raser  River  Pile  Driving  Company,  Limited,  a  new  company 
capitalized  at  $10,000  and  located  at  New  Westminster,   B.C. 

The  Canadian  Bridge  Company,  Limited,  of  Walker- 
villc,  Ont.,  has  been  licensed  as  an  extra-provincial  company 
to  carry  on  business  in  the  province  of  British  Columbia. 
The  amount  of  the  company's  capital   is  $1,000,000. 

A  newly  incorporated  Montreal  hrm  is  the  Montreal 
Architectural  iron  Works,  Limited,  capitalized  at  $50,000. 
The  incorporators  include  F.  J.  Coulter,  W.  S.  Jones,  C.  A. 
Roberts,  J.  (jiliiiore  and  W.  F.  Lee,  all  of  Montreal. 

The  Deakin  Construction  Company,  Montreal,  has  been 
incorjiorated  with  a  capital  of  $50,000  to  carry  on  business 
as  builders  and  contractors.  The  incorporators  include  K. 
E.  Howard,  J.  DcWitt,  H.  (.  .  McNeil  and  \V.  II.  Howard,  all 
of  Montreal. 

Early  in  the  spring  the  Three  Rivers  Traction  Company 
will  commence  the  construction  of  the  first  section  (six 
miles)  of  an  electric  street  railway.  The  company  is  a  sub- 
sidiary concern  of  the  .Sliawinigan  Water  and  Power  Com- 
pany, Montreal. 

.\t  I'ort  William,  Ont.,  excavating  has  commenced  for 
ail  addition  to  the  Ogilvie  Flour  Mills  elevator.  The  new 
building  will  provide  an  added  capacity  of  750,000  bushels. 
The  architects  and  general  contractors  are  Messrs.  Barnell 
iS:  McQueen,  I'ort  W'illiam. 

.At  Rock  Island.  Que.  the  buildings  of  the  Rock  Island 
Hotel  Company  and  the  Sherbrookc  Railway  and  Power 
Company  were  destroyed  by  lire  recently  at  a  loss  of  $i:iO,- 
000.  he  Duval  and  Caldwell  blocks  were  also  destroyed.  .Ml 
the  buildings  arc  partly  covered  l>y  insurance. 

At  Vancouver,  last  week,  Mr.  Justice  Macdonald  gave 
out  a  decision  in  favor  of  the  Concrete  .Appliances  Com- 
pany, of  Los  Angeles,  against  a  local  firm  for  an  injunction 
and  damages  for  the  contravention  of  the  patent  rights  of 
a   machine   for   mixing   and   distributing   concrete. 

La  Compagnie  Manufacturiere  de  Briques  et  de  Con- 
struction de  Saint  Raymond  has  been  incorporated  with  head 
office  at  St.  Raymond,  Que.,  and  a  capital  of  $:.'0.000  to  carry 
on    business    as    contractors,    brickmakers,    <ic        The    incor- 


porators include  E.  Page,  A.  Boisvert  and   I).  Savard,  all  oi 
Quebec. 

At  a  meeting  held  in  Toronto  last  week,  it  was  agreed 
that  the  engineers  representing  the  Harbor  Board,  Hydro- 
electric Commission  and  the  City  Council  should  prepare  a 
general  plan  of  improved  transportation  for  the  city  and  sub- 
mit a  plan  to  the  Rapid  Transit  Committee  not  later  than 
November  1st  next. 

The  City  of  Ottawa  will  apply  to  the  Legislature  for 
permission  to  undertake  the  expenditure  of  $300,000  for  ex- 
tensions to  the  waterworks  system.  The  projected  work 
comprises  the  completion  of  the  aqueduct  and  the  intake 
pipe,  and  the  construction  of  a  sedimentation  basin.  The 
Waterworks  Engineer  is  Mr.  R.  L.  Haycock. 

La  Compagnie  de  Construction  Generale  du  Lac  Saint 
Jean,  Limitee,  with  head  office  at  Roberval,  Que.,  has  been 
incorporated  with  a  capital  of  $10,000  to  carry  on  business 
as  general  builders,  contractors  and  manufacturers.  The 
incorporators  include  .X.  Levesque,  D.  Keron  and  T.  L.  Ber- 
geron, all  of  Roberval. 

The  Bricklayers'  Union,  Montreal,  have  come  to  an  ar- 
rangement with  the  General  Contractors'  Association  by 
which  rates  are  reduced  10  cents  an  hour  until  October  1, 
the  rate  now  being  45c.  an  hour.  The  Building  Trades  Coun- 
cil have  protested  against  this  action,  and  as  the  result  of  the 
friction  the  Bricklayers'  Union  have  withdrawn  from  the 
Council. 

In  1913  the  sum  of  $6,667,000  was  voted  for  a  duplicate 
waterworks  system  at  Toronto.  Of  this  amount,  $1,420,000 
has  been  spent.  The  Civic  Works  Committee  now  recom- 
mends proceeding  with  the  duplicate  system.  If  the  council 
acpiiesces  in  the  matter,  the  city  will  have  to  sell  bonds  to 
the  amount  of  $5,247,000  for  the  installation  of  the  Scar- 
borough system. 

We  heai"  that  St.  John  firms  have  been  receiving  a  num- 
ber of  nice  contracts  lately.  The  Portland  Rolling  Mills,  for 
instance,  have  been  awarded  a  large  contract  for  supplying 
steel  to  the  Intercolonial  Railway;  the  Phoenix  Foundry 
have  received  a  large  order  for  shrapnel  cases;  while  T.  Mc- 
.Avity  &  Sons,  Limited,  have  been  given  contracts  for  supply- 
ing brass  plugs  for  the  shells. 

Work  on  the  first  Mormon  Temple  on  British  soil  is 
now  well  under  way  at  Cardston.  Aha.  The  structure  will 
be  built  of  granite  from  the  Rocky  Mountains,  and  will  cost 
at  least  $300,000.  The  new  Canadian  building  will  be  the 
first  to  be  erected  outside  the  State  of  Utah.  The  Salt  Lake 
Temple  cost  four  million  dollars,  and  was  forty-five  years 
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in  the  building.  The  other  Utah  temples  cost,  all  told,  about 
three  million  dollars.  There  are  some  ten  thousand  Mor- 
mons in  Canada  to-day. 

At  a  recent  meeting  of  the  Ontario  Land  Surveyors' 
Association,  Mr.  J.  S.  Dobic,  Chairman  of  the  Committee 
on  Roads  and  Pavements,  brought  forward  the  suggestion 
of  a  highway  running  from  Windsor  to  Montreal,  as  a  war 
memorial.  The  idea  which  is  under  consideration,  is  that 
the  expenditure,  which  is  estimated  at  $8,000  a  mile,  shall 
l)e  defrayed  by   municipal  and  private   subscriptions. 

So  excessive  are  the  prices  asked  by  the  owners  of  the 
property  required  for  the  right-of-way  for  approaches  for 
the  new  high  level  bridge  across  the  old  Welland  Canal  that 
the  city  council  of  St.  Catharines  is  considering  changing 
the  route.  Work  has  been  stopped  o«  the  construction  of 
the  substructure  and  will  not  be  resumed  until  the  owners 
decide  to  reduce  their  prices,  or  some  other  course  is  adopted. 

Lectures  delivered  recently  before  the  Graduate  Stu- 
dents in  Highway  Engineering  at  Columbia  L'niversity  in- 
clude tile  following:  February  Sth — "Methods  of  Cost  Keep- 
ing for  Highway  Engineers  and  Contractors,"  by  Mr.  Arthur 
N.  Johnson,  Highway  Engineer,  Bureau  of  Municipal  Ke- 
search.  New  York  City;  February  12th — "Public  Recognition 
of  and  Specifications  for  Patented  Pavements,"  by  Mr. 
George  C.  Warren,  President,  Warren   Brothers  Company. 

Answering  a  question  in  the  House  of  Commons  last 
week,  the  Minister  of  Railways  stated  that  the  Hudson  Bay 
Railway  was  completed  up  to  mile  56  and  partially  ballasted 
to  mile  175;  that  steel  had  been  laid  on  214  miles  of  main 
line.  The  railway  would  be  finished  in  the  autumn  of  191 T 
and  grain  would  be  shipped  that  autumn  from  the  terminals. 
The  completion  of  the  terminals,  however,  would  require 
two  years  further,  The  total  cost  of  the  railway  to  the  end 
of  January  last  hand  been  nearly  $9,800,000. 

Somewhat  of  a  sensation  was  caused  in  civic  circles  at 
Montreal  last  week  when  it  was  announced  that  fifteen  in- 
dictments had  been  returned  in  the  Court  of  King's  Bench, 
in  connection  with  the  celebrated  Notre  Dame  de  Grace 
sewer.  Etienne  Pelland,  formerly  engineer  in  the  city  sewer 
department,  was  the  only  one  who  had  been  arrested  in  con- 
nection with  the  affair,  so  that  the  indictment  of  the  others 
by  the  grand  jury  was  a  surprise.  It  is  alleged  that  the 
city  was  defrauded  out  of  $75,000  in  connection  with  the 
construction  of  the  sewer  in   question. 

At  the  thirty-third  Annual  Convention  of  the  Mutual 
Fire  Underwriters'  Association  held  recently  in  the  Carls- 
Rite  Hotel,  Toronto,  the  President,  Mr.  Thomas  Hoskin, 
stated  that  Canada's  fire  record  was  the  worst  in  the  world, 
and  that  her  fire  losses  would  pay  off  the  national  debt  in 
less  than  twenty  years.  Wooden  buildings,  badly  construct- 
ed chimneys,  and  sparks  from  engines  were  given  as  reasons 
for  the  fact  that  fire  losses  in  Canadian  cities  were  seven 
times  greater  than  in  Great  Britain.  Brick  veneered  and 
cement  block  veneered  dwellings  were  placed  in  the  second 
class  risks. 

Despite  the  pessimistic  reports  of  the  building  situation 
at  Montreal,  it  is  gratifying  to  find  that  comparative  sta- 
tistics for  1914  and  1915  are  not  so  widely  apart  after  all. 
Last  month  107  permits  were  issued  for  buildings  estimated 
to  cost  $441,980,  while  in  February,  1914,  the  number  of  per- 
mits issued  was  15G,  and  the  value  was  $490,05,).  During  the 
first  two  months  of  the  present  year  180  permits  were  issued, 
representing  an  estimated  expenditure  of  $045,241,  as  against 
357  permits  and  $905,700  for  the  corresponding  period  of 
1914.  The  returns  are  compiled  by  Mr.  Alcide  Chausse,  the 
City  Building  Inspector. 

The  city  of  London,  Ont.,  plans  to  expend  $200,000  on 
street  paving  this  season.  The  figure  sets  a  new  local 
record,  and  will  provide  for  about   five   miles  of  permanent 


surfacing,  which  will  bring  the  total  mileage  of  paved  streets 
up  to  at  least  eighteen  miles.  The  expenditure  last  year  in 
this  department  was  $126,168.  The  work  this  season  will 
be  in  charge  of  Acting  City  Engineer,  Mr.  H.  A.  Brazier,  who, 
it  will  be  remembered,  is  acting  in  the  senior  capacity  in  the 
absence  of  City  Engineer  Ashplant  on  active  service.  Most 
of  the  new  paving  work  is  for  asphaltic  concrete,  with  a  few 
short  sections  of  vitrified  brick  and  concrete. 

-Apropos  of  the  statement  in  these  columns  last  week  of 
ihe  Calgary  Bricklayers'  Union  bidding  fur  the  new  relief 
sewer,  Chief  Engineer  Craig  presented  some  interesting  fig- 
ures at  a  recent  meeting  of  the  city  council.  The  Brick- 
layers' Union  offered  to  build  5,000  ft.  of  sewer  at  a  cost  of  $1 
l>er  foot,  including  all  labor  costs.  This  does  not  include  the 
cost  of  material,  tools  or  machinery.  Three  separate  in- 
dividuals belonging  to  the  Union  offered  to  do  the  work  at 
90  cents  a  foot.  Including  the  price  of  the  brick,  the  cost  of 
the  work  on  the  basis  of  the  Bricklayers'  Union  lignre  would 
be  $3.45  a  lineal  foot.  The  City  Engineer's  estimate,  figuring 
on  labor  at  70  cents  an  hour,  was  $:t.22^  a  lineal  foot.  The 
same  work  done  in  concrete  is  estimated  to  cost  $;!.84  a 
lineal  foot. 

The  Montreal  Board  of  Control  have  voted  an  appropria- 
tion of  $550,000  for  the  laying  of  additional  conduits,  much 
of  the  work  being  in  the  nature  of  linking  up  the  sections 
already  completed.  The  work  will  be  on  a  portion  of  St. 
Lawrence  Boulevard  from  Craig  Street  to  Sherbrooke  Street, 
also  the  section  of  the  city  between  Notre  Dame  Street  and 
Commissioners  Street,  and  a  further  section  on  McGill  Street 
to  St.  Lawrence  Boulevard;  from  Craig  and  St.  Antoine 
Streets  from  Victoria  Square  to  Windsor  Street;  on  .St. 
James  Street  from  McGill  Street  to  Windsor  Street;  on 
Notre  Dame  Street  from  McGill  Street  to  Bonaventure  Sta- 
tion; and  on  Windsor  Street  from  Bonaventure  Station  to  St. 
Catherine  Street.  The  electrical  Commission  are  preparing 
plans  and  specifications  for  this  work. 

The  Provinciaj  Builders'  Association,  at  its  annual  con- 
vention held  last  week  in  Ottawa,  elected  the  following 
officers:  President,  Mr.  George  Gander,  Toronto;  First  Vice- 
President,  Mr.  T.  R.  Wright,  London;  Second  Vice-Presi- 
dent, Mr.  Charles  Chapman,  St.  Catharines;  Secretary,  Mr. 
A.  E.  Flower,  Toronto;  Treasurer,  Mr.  George  Oakley,  Jr., 
Toronto.  Executive  Committee,  Messrs.  J.  S.  Webster,  Gait; 
G.  A.  Grain,  Ottawa;  George  Metcalfe,  Hamilton;  J.  Nor- 
ton, Sarnia;  C.  Bulley,  Toronto;  M.  R.  Bogart,  Chatham;  J. 
Shultz,  Brantford;  J.  L.  Youngs,  Stratford;  J.  Green,  St. 
Thomas;  Casper  Braun,  Berlin;  H.  P.  Nicholson,  St.  Cath- 
arines; L.  H.  Marty n,  London,  and  O.  Bogue,  Peterborough. 
The  association  will  ask  the  Government  to  do  all  in  its 
power  to  carry  on  as  much  building  as  possible  during  the 
hard  times,  to  encourage  the  use  of  Canadian  materials  and 
labor,  and  to  discourage  foreign  labor  and  material. 

A  special  engineering  corps  of  five  hundred  Canadian 
engineers  is  to  be  organized  by  the  Canadian  Pacific  Railway 
for  service  at  the  front.  A  request  was  received  some  days 
ago  from  the  War  Office  for  the  formation  of  such  a  corps, 
whose  duties  it  will  be  to  rebuild  bridges,  replace  right-of- 
way,  and  perform  other  work  of  this  kind.  Vice-President 
George  Bury,  of  the  Canadian  Pacific  Railway,  has,  it  is 
learned,  agreed  to  undertake  this  work,  as  the  railway  is 
naturally  in  a  better  position  to  secure  the  right  kind  of 
men  than  the  Government  would  be.  The  heavier  equipment 
for  this  corps  will  be  supplied  by  the  British  War  Oflice,  but 
the  smaller  and  lighter  equipment  will  be  supplied  in  Can- 
ada and  transported  with  the  corps.  The  great  inlporlance 
of  communication  lines,  particularly  lines  of  railway  ,for  the 
rapid  movement  of  troops  has  been  emphasized  in  the  de- 
velopments on  both  the  main  battle  fronts,  and  it  is  be- 
lieved that  Canada  is  in  a  position  to  supply  a  corps  of  men 
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highly  trained  in  the  work  of  constructing  and  repairing 
lines  of  railway,  bridges,  and  works  of  that  character.  The 
corps  which  Vice-President  Bury  has  undertaken  to  or- 
ganize will  be  commanded  liy  a  man  high  in  the  engineer- 
ing work  of  the  Dominion. 

From  Fort  William,  Ont.,  comes  the  report  that  a  con- 
tracting firm  of  that  city,  Messrs.  Beaton  &  McLeod,  mos-ed 
a  140-ft.  steel  water  tower  to  a  location  200  ft.  west  of  the 
old  site  in  five  days.  The  tower  supported  a  tank  with  a 
capacity  of  50,000  gallons.  The  four  posts  of  the  tower 
rested  upon  square  steel  plates,  which  were  bolted  to  the 
concrete  foundation.  A  track  was  built  on  which  to  run 
the  tower,  and  then  the  tower  was  slowly  jacked  up  until  it 
was  pf)ssible  to  slide  in  timbers  and  hardwood  shoes,  below 
which  were  inserted  the  7-in.  rollers.  The  operations  were 
conducted  as  in  the  case  of  other  heavy  structures,  by  means 
of  block  and  tackle  operated  by  "teams.  Owing  to  the  top- 
heavy  nature  of  the  framework,  the  utmost  care  had  to  be 
taken  to  keep  all  the  rollers  in  proper  alignment.  Tlie  task 
was  carried  througli  without  a  hitch.  The  average  number 
of  men  employed  was  seven.  The  work  was  contracted  for 
under  guarantee. 


Personal  Mention 

Mr.  H.  M.  Burvvell,  of  Vancouver,  is  retiring  from  the 
civil  engineering  partnership  of  Hermon  &  Burwell  and  is 
entering  upon  an  individual  i)ractice. 

Mr.  H.  C'.  Blackwell  has  been  appointed  Engineer  to 
G.  M.  Gest,  Limited,  conduit  engineers  and  contractors,  Mont- 
real, Winnipeg,  and  X'ancriuver,  in  succession  to  the  late  Mr. 
Stannard. 

Mr.  Percy  E.  Nol)bs,  Professor  of  Architecture  at  Mc- 
Gill  University,  and  a  partner  in  the  linn  of  Nobbs  auii 
Hyde,  Montreal,  is  going  to  the  front  witli  tlie  Xorlhumber- 
land   I'usilicrs. 

Mr.  VV.  H.  Hazk'tt.  of  Vancouver,  for  twelve  years  Pur- 
chasing Agent  with  the  British  Columbia  Electric  Railway 
Company,  lias  joined  the  consulting  engineering  firm  of 
Messrs.  A.  G.  Langley  &  Company,  Limited. 

Mr.  W.  Erye  Colwill,  architect,  Guelph,  Out.,  lias  taken 
into  partnership  Mr.  Boothe,  of  Toronto.  The  firm  in  future 
will  l)e  known  as  Colwill,  Boothe  &  Company.  They  havf 
already  a  considerable  amount  of  work  in  hand. 

Mr.  A.  K.  GrinYmer,  the  retiring  City  Engineer  of  Medi- 
cine Hat,  leaves  the  West  for  his  old  home  at  Saint  An- 
drews, N.B.,  about  March  10.  Correspondence  should  be  ad- 
dressed to  him  at  Saint  .Andrews  until  further  notice. 

Mr.  P.  Mercier,  the  assistant  engineer  of  the  Montreal 
Council,  is  ill  with  a  slight  attack  of  paralysis,  and  Mr.  G. 
Janin,  the  chief  engineer,  who  is  on  military  duties,  has  re- 
turned to  Montreal  for  a  short  time  in  order  to  give  assist- 
ance to  the  Council. 

Mr.  1-;.  T.  Nesbitt,  tlie  Quebec  contractor,  is  spending 
a  holiday  in  Bermuda.  For  some  time  he  has  been  in  any- 
thing but  the  best  of  health,  and  it  is  hoped  that  the  change 
will  be  of  much  benefit  to  him.  Mr.  Nesbitt  is  an  Honorary 
Life  President  of  the  I'anadian  National  .Association  of 
Builders'   Exchanges. 

Captain  1).  L.  Hough,  M.  Am.  Soc.  C.  E.,  I'rcsident. 
Cuban  F.ngineering  and  Contracting  I'ompany,  New-  York 
City,  on  February  23rd  delivered  lectures  on  "The  Relation 
of  the  Contractor  to  the  Engineer,"  and  "The  Highways  of 
Russia."  before  the  graduate  students  in  Highway  Engineer- 
'  ing  at   Columbia  University. 

Mr.  T.  Linsey  Crossley,  of  the  DunaUl  Laboratories, 
delivered  an  interesting  address  on  the  subject  of  Asphalt 
Pavements  before  a  recent  meeting  of  the  Society  of  Chem- 


ical Industry  at  Montreal.  One  of  the  suggestions  made  by 
Mr.  Crossley  was  that  asphalt,  although  not  found  in  Can- 
ada, might  well  be  refined  here,  as  its  increasing  use  in  Can- 
adian cities  should  make  it  possible  to  refine  it  profitably  in 
this  country. 

Mr.  Henry  W.  Durham,  M.  Am.  Soc.  C.  E.,  former  Chief 
Engineer  of  Highways,' Borough  of  Manhattan,  New  York 
City,  on  February  26th  delivered  an  illustrated  lecture  on 
"The  Relation  of  Tests  of  Physical  Properties  and  the  Wear- 
ing Qualities  of  Paving  Materials,"  before  the  graduate  stu- 
dents  in   Highway   Engineering  at   Columbia   University. 

Mr.  Arthur  H.  Blanchard,  M.  Am.  Soc.  C.E.,  Consulting 
Highway  Engineer  and  Professor  in  charge  of  the  Graduate 
Course  in  flighway  Engineering  at  Columbia  University, 
delivered  an  illustrated  address  on  the  subject  "Economic 
Phases  of  Highway  Engineering"  before  the  Middletown 
Scientific  Association  at  its  recent  meeting  atVVesleyan 
University. 


Permanent  Paving 

Street  specifications  are  vigorously  attacking  the  few- 
remaining  problems  involving  the  permanence  of  modern 
creosoted  wood  block  pavements.  It  is  claimed  for  this 
type  of  pavement  that  it  more  nearly  approaches  the  re- 
quisites of  the  ideal  pavement  than  any  other  know-n  paving 
material.     In  order  to  obtain  a  smooth  pavement  engineers 


Details  of  Kreolile  Lug  Block. 

have  always  recognized  the  fact  that  the  resultant  surface 
would  necessarily  be  more  or  less  slippery  in  certain  seasons 
of  the  year.     The  only  exception  to  this  rule  is  a  lug  block 

pavement. 

Kreolite  Lug  Wood  Block  make  a  better  pavement  than 
the  old  type  of  ordinary  rectangular  creosoted  wood  block 
because  they  retain  all  of  their  advantages  and  none  of  their 
faults.  For  this  reason  municipal  engineers  and  other  city 
officials  interested  in  pavement  permanence  are  Specifying 
them  on  a  larjjc  scale  in  all  parts  of  North  America.  Ex- 
perience has  shown  that  they  are  equally  as  good  on  level. 
and  grades  as  high  as  T  per  cent.,  in  preventing  slipperiness. 

Kreolite  Lug  Block  not  only  prevent  slipperiness  but 
multiply  the  factor  of  safety  auain-;!  the  po^'sihility  of  bulg- 
ing and  bleeding. 

The  details  of  an  individual  Kreolite  Lug  Block  are 
shown  in  the  illustration.  It  will  be  noted  that  the  lugs 
are  an  integral  part  of  the  block.  e.\tending  its  full  depth 
in  the  direction  of  the  grain.  The  lugs  on  the  side  of  each 
block  separate  the  courses,  making  a  good  strong  grip  for 
the  hoofs  of  horses  and  the  chains  of  automobile  wheels. 
.\t  the  same  time  the  two  side  lugs  arc  compressible,  absorb- 
ing any  possible  transverse  expansion  or  swelling  and  pre- 
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venting  the  pavement  from  t)therwise  following  the  line  of 
least  resistance  and  buckling. 

The  lug  in  the  centre  of  one  end  of  each  block  is  point- 
ed, or  wedge-shaped,  so  that  it  acts  as  a  uniform,  collapsible 
spacer.  This  lug  generally  protrudes  ^^-inch  from  the  sur- 
face of  the  block.  The  least  pressure  exerted  by  the  swell- 
ing of  the  wood  is  concentrated  on  the  points  of  the  lugs, 
gradually  crushing  them  as  the  force  increases,  allowing  the 
pavement  to  expand  as  a  whole,  at  will,  within  itself,  without 
buckling.  The  end  lug  also  tends  to  prevent  transverse 
skidding   and   slipping. 

Large  quantities  of  creosote  oil  have  been  forced  into 
creosoted  wood  block  pavements  in  the  effort  to  prevent 
the  absorption  of  water  and  consequent  expansion  or  buckl- 
ing of  the  pavement.  Since  the  lugs  automatically  take  care 
of  any  possible  expansion,  it  is  only  necessary  to  treat  the 
blocks  with  sufficient  creosote  oil  to  prevent  decay,  and  an 
injection  of  13  pounds  of  creosote  per  cubic  foot  is  ample  to 
postpone  the  decay  of  the  blocks  indefinitely.  Practical  tests 
have  proven  that  this  quantity  of  injected  creosote  pre- 
cludes the  possibility  of  the  oil  exuding  or  bleeding  to  the 
surface  of  the  pavement. 

The  value  of  the  lug  as  a  factor  of  safety  against  ex- 
pansion has  been  repeatedly  demonstrated  in  such  cities  as 
Toronto,  Detroit,  Toledo,  Cleveland,  New  York  City,  Bal- 
timore, Harrisburg,  Columbus,  Nashville,  New  Orleans,  etc., 
etc.,  throughout  sufficiently  variable  climates  to  denote  proof 
of   greater   efficiency. 

This  type  of  block  is  not  only  superior  to  the  ordinary 
rectangular  block  for  paving  streets,  but  is  unsurpassed  for 
paving  between  car  tracks.  In  many  instances  engineers 
have  hesitated  to  use  wood  block  construction  between  their 
car  tracks  for  the  reason  that  such  material  has  been  known 
to  expand  and  push  the  rails  out  of  alignment,  at  the  same 
time  to  prove  slippery  and  cause  embarrassment  of  service 
owing  to  blockades  due   to   fallen  horses. 

A  Kreolite  Lug  Block  overcomes  all  of  these  difficulties 
and  is  the  most  modern  and  inexpensive  improvement  over 
the  ordinary  rectangular  creosoted  wood  paving  block. 

Mr.  Frank  B.  Goodman,  Toronto,  is  the  Canadian  sales 
representative  of  the  Jennison  Wright  Company,  Toledo, 
Ohio,  the  manufacturers  of  this  block. 


"Business  as  Usual"  in  New  Brunswick 

NEW  Brunswick  is  reported  to  be  living  up  fairly  well 
well  to  the  business  slogan.  Almost  all  the  pro- 
vincial communities  are  showing  progress.  St. 
John  is  going  on  with  its  harbor  development 
work,  with  the  construction  of  the  bridge  across  the  Falls, 
with  the  new  post  office  and  other  enterprises.  The  new 
sugar  refinery  has  begun  work.  A  bond  issue  has  been  made 
for  water  extension  to  the  amount  of  $34,000.  The  winter 
export  business  has  been  well  sustained.  Sackville  has  decid- 
ed to  issue  $40,000  in  bonds  for  water  and  sewerage  exten- 
sion. Moncton  is  replacing  the  churches  and.  schools  recent- 
ly burned  with  hne  new  structures.  Sussex  has  been  doing 
a  lot  of  construction  work;  it  is  estimated  that  in  the  last 
two  years  about  $500,000  have  been  expended  in  the  erection 
of  public  and  private  buildings  at  Sussex.  St.  Andrews  has 
almost  completed  its  $300,000  summer  hotel.  The  re-opening 
of  the  million-dollar  sardine  factory  will  also  tend  to  boom 
that  locality.  St.  Stephen  industries  arc  booming.  The  new- 
shoe  factory  has  been  opened  and  orders  are  pouring  in  fast. 
The  soap  factory  and  the  other  industrial  establishments  in 
that  thriving  border  town  are  doing  a  satisfactory  business. 
Woodstock,  Fredericton,  Edmundston  and  the  North  Shore 
towns  are  all  doing  their  share  in  maintaining  the  slogan  of 
"Business  as  Usual."  On  the  whole  a  sane  and  satisfactory 
business  campaign  is  in  progress  in  New  Brunswick. 


Market  Conditions  at  Toronto 

IN  the  brick  field  there  is  displayed  little  sign  of  life. 
Prices  have  decreased  materially,  but  were  trade  to 
revive  they  would  probably  regain  their  previous  level. 
The  situation  in  the  cement  business  is  fair,  and  manu- 
facturers hope  that  the  returning  spring  will  improve  their 
trade.  The  prices  for  lime,  plaster  of  paris,  etc.,  have  not 
been  definitely  arranged  and  will  continue  as  listed  for  an- 
other month  or  so.  Regarding  the  steel  industry,  the  recent 
change  in  tariff  will  undeniably  alter  the  prices,  but  no- 
thing definite  has  been  fixed  regarding  these  yet.  The  mills 
will  probably  issue  the  new  rates  in  a  few  days.  Some  orders 
have  been  given  for  paint,  but  shipments  are  being  with- 
held for  some  weeks  for  better  weather  conditions.  Perhaps 
the  signs  of  a  slightly  growing  activity  are  being  felt  in  the 
lumber  market  more  than  in  any  other.  The  price  of  lum- 
ber has  come  down,  and  a  number  of  enquiries  for  prices, 
more  especially  from  the  country,  are  coming  in,  although 
the  immediate  sale  is  small  indeed. 


Publications  Received 

"Concrete  Stone  Manufacture,"  by  Harvey  Whipple.  Pub- 
lished by  the  Concrete-Cement  Age  Publishing  Company, 
Detroit.  Price  $1.  This  book  is  the  first  comprehensive 
work  on  its  subject  written  in  eight  years,  during  which 
period  the  industry  has  shown  remarkable  progress  in  many 
ways.  It  is  pointed  out  that  the  development  of  factory- 
made  concrete  units  has  not  kept  pace  with  the  development 
of  field-made  concrete  in  mass.  Failures  in  the  field  of  manu- 
facture have  shown  that  in  the  making  of  concrete  products 
skill,  judgment  and  workmanship  must  be  brought  to  -bear. 
The  book,  is  well  illustrated,  and  some  idea  of  its  compre- 
hensive scope  may  be  obtained  from  the  subject-matter  of  the 
various  chapters,  which  is  as  follows: — Chap.  1. — The  De- 
velopment of  Concrete  Building  Units;  3. — Location,  Equip- 
ment, Layout;  3. — Materials,  Mixtures,  Manipulation;  4. — 
Curing;  5. — Special  Molds  and  Patterns;  G. — Surfaces;  7. — 
Shop  Records  and  Cost  Keeping;  8. — Building  Regulations — 
Tests — Specifications;  9. — Selling  the  Products;  10. — Exam- 
ples of  Layout  and  Operation.  The  author  of  this  book  -s 
well  known  as  the  Managing  Editor  of  the  Concrete-Cement 
Age,    Detroit,    Mich. 

*        *        ♦ 

From  the  United  States  Cast  Iron  Pipe  and  Foundry 
Company  we  have  received  a  copy  of  their  latest  general 
catalogue  relating  to  cast  iron  pipe.  This  catalogue,  which  is 
bound  in  stiff  covers,  is  excellently  arranged,  and  is  well  il- 
lustrated by  talmlar  matter,  line  cuts  and  half-tone  illustra- 
tions. The  material  which  it  contains  cannot  fail  to  have  a 
high  educational  value  either  to  the  student  or  to  the  con- 
sumer. The  history  and  development  of  cast  iron  pipe  is 
outlined  in  the  prefatory  pages  in  a  manner  which  could  not 
l)e  excelled  in  the  most  up-to-date  encyclopaedia,  while  the 
general  notes  illustrating  the  range  and  application  of  cast 
iron  pipe  are  particularly  well  written  and  comprehensive. 
The  tables  given  cover  a  full  line  of  pipes  and  fittings  with 
accompanying  specifications,  which  have  been  adopted  in  the 
United  States  as  the  manufacturers'  standards,  and  represent 
those  most  commonly  used.  In  the  preparation  of  plans  for 
new  works  or  extensions  to  existing  installations  the  adop- 
tion of  these  standards  will  facilitate  the  making  of  inquiries 
and  estimates  and  the  filling  of  orders.  Notes  are  included 
regarding  the  forms  of  joints,  recent  developments  in  higli 
pressure  piping,  and  other  data  of  possilile  interest  to  those 
considering  the  use  of  pipe;  and  some  tables  have  been  added 
which  will  be  helpful  in  determining  pipe  sizes  and  capacities. 
Attention  is  directed  to  an  additional  section  in  this  catalogue 
illustrating  miscellaneous  foundry  products.  The  United 
States  Cast  Iron  Pipe  and  Foundry  Company  operate  works 
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at  Addyston,  Ohio,  Anniston,  Ala.,  Bessemer,  Ala.,  Binning 
ham,  Ala.,  Buffalo,  N.Y.,  Burlington,  N.J.,  Chattanooga, 
Teun.,  Cleveland,  Ohio,  Colunihus,  Ohio,  Louisville,  Ky., 
Scottdale,  Pa.,  and  Superior,  Wis.,  illustrated  descriptions  of 
wliicli  are  given  in  the  catalogue.  The  general  offices  of  the 
conii)aiiy  are  at  Burlington,  N.J.  Canadian  inquiries  should 
lie  addressed  t(i  tlie  General  Sales  Office,  Philadelphia. 

*        *        * 

From  the  Buffalo  Forge  Company,  Buflfalo,  N.Y.,  we 
have  received  three  new  catalogues — Nos.  200,  201  and  182-E 
— which  are  of  special  interest. 

Catalogue  No.  200  is  on  Buflfalo  Planoidal  fans,  a  modi- 
fication and  improvement  on  the  older  type  of  steel  plate 
heating  and  ventilating  fans,  with  a  comparatively  small 
number  of  radial  blades.  With  the  improvements  in  design 
which  have  been  made,  this  type  of  fan  will,  for  most  con- 
ditions, compete  on  an  equal  basis  with  the  multiblade  fans. 

Catalogue  No.  201  relates  to  Niagara  Conoidal  fans.  Be- 
sides having  all  the  advantages  of  the  multiblade  type  in 
respect  to  higher  operating  speeds,  more  compact  arrange- 
ment, and  greater  rigidity,  the  shape  of  blades  and  propor- 
tion to  the  housing  used  in  the  Niagara  Conoidal  make  it 
possible  to  convert  into  static  pressure  the  velocity  head, 
which  is  much  higher  proportionately  to  the  total  pressure 
with  multiblade  fans  than  with  older  types  having  few  blades. 

Catalogue  No.  183-E  is  a  collection  of  the  various  types, 
of  blowers  and  exhaust  fans,  which  are  regularly  built  for 
direct  connection  to  motors.  This  includes  everything  from 
large  ventilating  and  drying  fans  down  to  the  little  Baby 
Conoidals  for  the  ventilation  of  moving  picture  booths,  dry- 
ing cabinets,  etc.,  and  electric  Ijlowers  for  single  forge  fires, 
which  take  less  than  half  the  horsepower  of  an  ordinary 
electric  lamp. 


New  Rolling  Mill  in  Operation  at 
St.  Paul,  Que. 

A  noteworthy  industrial  development  in  the  province  of 
Quebec  is  the  opening  of  a  new  rollin'g  mill  at  St,^  Paul  by 
the  Canadian  Rolling  Mills  Company.  The  construction  of 
the  new  plant  was  started  a  year  ago,  and  the  work  has 
gone  steadily  ahead  to  completion.  The  operations  of  the 
mill  will  be  confined,  for  a  time  at  least,  to  the  manufacture 
of  merchant  bar-iron  and  steel,  the  greater  part  of  which 
will'  be  used  by  The  Canadian  Tube  and  Iron  Company  and 
The  Colonial  Wire  Company,  which  are  controlled  by  the 
same  management.  The  plants  of  all  three  companies  are 
situated  in  St.  Paul,  liordering  on  the  Lachine  Canal,  and 
employ   some   eight   hundred   persons. 

One  of  the  features  of  the  up-to-date  equipment  of  the 
new  plant  is  a  huge  electric  crane  which  will  unload  a  coal 
boat  carryiilg  2,300  tons  within  twenty-four  hours.  When 
working  at  capacity  the  company  expect  to  manufacture  to 
the  extent  o^  45,000  tons  a  year.  Mr.  J.  L.  Waldie,  the 
General  Manager,  states  that  orders  have  been  received  in 
satisfactory  volume,  and  that  the  outlook  for  spring  business 
is  good.  The  orders  have  come  principally  from  Ontario, 
Quebec,  and  the  Maritime  Provinces. 

The  Colonial  Wire  Company  has  been  running  to  capa- 
city for  export  delivery  on  fine  wires,  wood  screws,  and  other 
products.  Before  the  war  a  large  portion  of  British  trade 
in  these  products  was  handled  by  German  companies.  The 
readjustment  of  the  business  has  enabled  the  Canadian  con- 
cerns to  secure  large  orders  from  Great  Britain,  Australasia, 
.India,  China  and  Japan.  At  present  they  have  orders  which 
will  keep  them  busy  for  the  next  six  months.  Mr.  Waldie 
is  of  opinion  that  much  of  this  new  trade  will  be  retained 
after  the  war,  and  he  is  optimistic  concerning  the  prospects 
for  1915. 


Concrete  Mixer  for  the  Small  Contractor 

TO  supply  the  needs  of  the  smaller  contractors  who  do 
not  require  a  machine  as  expensive  as  the  larger 
ones  that  have  been  manufactured  by  this  company 
for  many  years  the  Chain  Belt  Company,  of  Mil- 
waukee, Wis.,  has  put  on  the  market  a  concrete  mixer  that  it 
styles  the  "REX,"  The  machine  offers  the  contractor  an  op- 
portunity to  obtain  at  a  reasonable  price  a  high  quality,  low 
charging  machine.  This  machine  is  especially  designed  for 
the  contractor  who  builds  concrete  silos,  culverts,  basements, 
doors  and  other  work  where  a  higher-priced  machine  would 
not  be  justified.  The  Rex  mixer  has  a  capacity  of  6  cubic 
feet  of  loose  materials  or  5  cubic  feet  of  mixed  concrete  per 
concrete  in  about  45  seconds.  The  machine  is  driven  by  a 
Novo  3  horse-power  gasoline  engine,  a  reliable  outdoor  en- 
gine simple  in  construction.  This  engine  is  a  vertical  hoppci 
type,  water-cooled,  4-cycle,  and  being  entirely  enclosed  by  a 
steel  housing  is  frostproof  and  can  not  be  damaged  by  water 
freezing,  thus  being  particularly  adapted  for  outdoor  work 
in  the  most  severe  climates.  The  fuel  supply  is  carried  in 
the  base  of  the  engine  and  is  sufficient  for  a  day's  run.  A 
feature  of  the  Rex  mixer  is  its  low  construction,  the  charg-  ' 
ing  platform  being  about  18  inches  above  the  ground,  making 
it  necessary  only  to  run  the  wheelbarrow  up  a  very  easy 
incline  in  order  to  charge  the  mixer.  The  machine  is  driven 
by  a  rivetted  Chain  Belt  which  is  declared  to  be  the  most 
durable  and  efficient  drive  ever  placed  on  a  concrete  mixer. 
Having  in  view  the  fact  that  a  machine  of  this  type  will  be 


The  Rex  concrete  mixer. 

hauled  over  all  kinds  of  roads,  the  Rex  is  equipped  with 
large  diameter  road  wheels  with  4-inch  face  and  with  the 
same  gauge  as  the  standard  wagon  gauge. 

While  the  machines  are  sold  at  a  low  price  they  arc  in 
no  sense  cheap  machines,  the  low  price  being  due  to  the  fact 
that  they  are  made  in  large  quantities  and  that  all  parts  are 
made  in  the  company's  factory  at  Milwaukee. 

Messrs.  Mills  Bros.,  Ryrie  Building,  Toronto,  are  th? 
Ontario   Sales  .\gents  for  the  Chain   Belt  Company. 


The  Turbine  Equipment  Company.  Limited.  Toronto, 
have  received  several  orders  during  the  last  few  weeks.  One 
is  from  the  John  verMehr  Engineering  Company,  Toronto, 
for  one  2-niillion  gallon  electrically-driven  Dc  Laval  centri- 
fugal pump,  and  two  1-million  gallon,  and  two  ^i-million  gal- 
lon pumps  of  the  same  type.  Another  order  is  from  the 
Swedish  General  Electric  Company  for  the  Standard  Chemi- 
cal Company,  Longford,  Ont..  for  one  ai-^-niillion  gallon  Dc 
Laval,  single  stage,  double-suction,  centrifugal  pump,  to  oper- 
ate against  125  ft.  total  head.  This  pump  will  be  direct  con- 
nected to  a  Swedish  General  Electric  Company's  motor.  The 
Cobalt  Reduction  Company,  Cobalt,  Ont..  has  also  placed  an 
order  for  two  1-million  gallon  De  Laval  electrically-driven 
centrifugal  pumps,  each  to  operate  against  75  lbs.  pressure. 
From  J.  R.  Booth.  Ottawa.  Ont.,  has  been  received  an  order 
for  one  special  De  Laval  6-in.  stock  pump,  which  will  be 
motor-driven. 
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Waterworks,  Sewerage  and 
Roadways 

Aylmer,  Que. 

The  Quebec  Legislature  have  approved 
plans  for  intake  pipe.  Estimated  cost  $ia,- 
000.  Tenders  will  be  called  shortly. 
Engineer  to  Town  Council,   H.   Leblanc. 

Brant  Township,  Ont. 

The  Township  contemplate  laying  a 
cement  sidewalk  on  Wilkes  .\venuc. 
Clerk,  J.  A.  Smith,  Court  House,  Brant- 
ford. 

Crompton,  Ont. 

The  X'illage  Council  propose  to  lay  a 
number  of  cement  sidewalks  in  the 
spring.     Trustee,  F.  E.  Kestle. 

Duncan,  B.C. 

The  City  Council  are  contemplating 
the  construction  of  61  miles  of  pipe  line 
from  Holt  Creek.     Clerk,  J.  Greig. 

Dundas,  Ont. 

The  Grand  Trunk  Railway  Company 
are  considering  the  construction  of  con- 
crete abutments  and  retaining  walls  on 
Sydenham  Road. 

Eastview,  Ont. 

The  Town  Council  are  considering  the 
construction  of  a  sewer  on  Montreal 
Road,  between  ,  the  Rideau  River  and 
Mona  Street.  Clerk,  H.  Washington. 
Estimated  cost,  $3,000. 

Ekfrid  Township,  Ont. 

The  Township  Council  propose  to 
make  extensive  repairs  to  drains  in  the 
spring.  Clerk,  A.  P.  McDougall,  Mel- 
bourne, Ont. 

Hamilton,  Ont. 

Tenders  will  l)e  received  by  the  Mayor 
until  5  p.m.,  March  18th,  for  the  follow- 
ing:— 880  ft.  of  :!G-in.  cast  iron  pipe  and 
si)ecials;  2,280  ft.  of  36-in.  cast  iron  pipe 
and  specials;  and  making  and  laying  1,- 
400  ft.  of  36-in.  reinforced  concrete  pipe. 
Specifications  from  City  Engineer,  A.  F. 
Macallum. 

Howard  Township,  Ont. 

The  Township  Council  contemplate 
the  construction  of  steel  and  concrete 
culverts  over  a  number  of  drains.  Com- 
missioner, P.  Shewburg,  Ridgetown,  Ont. 

Mount  Forest,  Ont. 

The  Town  Council  are  in  the  market 
for  road  grader  and  other  road  mach- 
inery.    Clerk,  W.  C.  Perry. 

Niagara  Falls,  Ont. 

The  City  Council  will  probably  call 
for  tenders  shortly  for  one  oil  sprinkler. 
Clerk,  W.  J.  Seymour. 

Stratford,  Ont. 

The  ratepayers  have  passed  a  by-law 
involving  $72,000,  for  laying  a  large 
amount  of  concrete  sewer  pipe.  Tenders 
will  probably  be  called  for  later.  Clerk 
to  City  Council,  R.  R,  Lang. 


Toronto,  Ont. 

R.  C.  Harris,  Commissioner  of  Works, 
has  recommended  laying  concrete  side- 
walks on  St.  Clair,  Willard  and  Welland 
.\venues.     Estimated   cost,   $4,500. 

Tenders  close  March  16th  for  construc- 
tion of  sewers  on  Laughton  ,-\vcnuc  and 
West  Toronto  Sewer  System  No.  2  Out- 
let. Plans  from  the  Commissioner  of 
Works,  R.  C.  Harris,  City  Hall. 

Warwick  Township,  Ont. 

The  Township  Council  are  about  to 
make  extensions  to  the  drainage  sys- 
tem.    Clerk,   N.   Herbert.   Watford,   Ont. 

Waterloo,   Ont. 

The  City  Council  are  contemplating 
paving,  estimated  to  cost  $11,600,  on 
.Allen  and  Duke  Streets,  and  the  con- 
struction of  sewers  on  Allen  Street  at 
a  cost  of  $1,400.     Clerk,  J.  C.   Haight. 

CONTRACTS  AWARDED 

Nanaimo,  B.C. 

The  City  Council  have  awarded  con- 
tract for  paving  on  Haliburton,  Skinner 
and  Front  .Streets  to  H.  .S.  Kaiser.  71  s 
(iranville  Street,  Vancouver.  Estimated 
cost.   $.'>0,000. 

Ottawa.  Ont. 

(.'ontracts  for  supply  of  sewer  pipe 
have  been  awarded  to  local  firms  by  the 
Board  of  Control  as  follows: — Gartcraig 
Scotch  pipe.  T.  Sidney  Kirby  Company, 
213  Sussex  Street;  Canadian  pipe.  Bar- 
rett Bros.,  Catherine  Street,  amd  Ottawa 
•'"ireproof  Supply  Company,  539  Sussex 
Street. 

Toronto,  Ont. 

The  following  contracts  for  the  con- 
struction of  sewers  have  been  let  by  the 
Board  of  Control:  Dundas  Street,  $2,778. 
to  Moyes  ("onstruction  Company,  592 
(ierrard  Street  E.;  Carlton  Street,  ,$2,- 
187,  to  Routly  &  Summers,  47  .Sparkhill 
Street. 

Winnipeg,  Man. 

The  general  contract  for  erection  of 
frame  camp  buildings  for  the  Greater 
Winnipeg  W'ater  District,  901  Boyd 
Building,  has  been  awarded  to  F.  Win- 
dels.   St.   Boniface,  at  $7,031. 


Railroads,  Bridges  and  Wharves 

Armstrong's  Corner,  N.B. 

Hon.  J.  Morrisey,  Minister  of  Public 
Works,  Fredericton,  N.B.,  will  receive 
tenders  until  March  31st  for  construc- 
tion of  Merritt  Bridge,  consisting  of  one 
fixed  steel  span,  94  ft.  long,  with  rein- 
forced concrete  base,  etc.  Plans  and 
s~ecifications  from  Provincial  Engineer, 
A.  R.  Wetmore,  Fredericton.  Specifica- 
tions at  office  of  MacLean  Daily  Re- 
ports, 25  Charlotte  Street,  Toronto. 

Brantford.   Ont. 

The  Street  Railway  Commissioners 
will  hold  a  meeting  to  decide  whether 
work  on  the  proposed  extensions  to 
street  railway  shall  be  done  by  contract 


or    day    labor.      Chairman,    C.    H.    Hart- 
man,  230  Colborne  Street. 

Burford  Township,  Ont. 

Tenders  will  be  received  until  April 
3rd  by  T.  W.  Taylor,  Cathcart,  Ont., 
Clerk  to  Township  Council,  ,  for  con- 
struction of  steel  highway  bridge,  60 
ft.  long.  Gravel  and  cement  will  be  sup- 
plied  by   Council. 

Cookstown,  Ont. 

Tenders  for  construction  of  two  bridges 
on  side  road,  will  be  received  until 
March  10th  by  W.  Dinwoody,  Cooks- 
town,  Clerk  to  Township  Council. 

Halifax,  N.S. 

The  Furness  Withy  Company  are  about 
to  rebuild  a  large  portion  of  their  wharf 
which  collapsed  recenlh-,  l-'stimated 
cost.   $75,000. 

Hamilton,  Ont. 

The  Board  of  Control  have  decided  to 
ask  the  Provincial  Hydro-electric  Rail- 
way to  survey  route  for  radial  line  from 
Hamilton  to  Fort  Erie. 

Three  Rivers,  Que. 

Extensive  repairs  to  wharf  here  have 
been  started  by  the  Dominion  Govern- 
ment Department  of  Public  Works.  Sec- 
retary, R.  C.  Desrochcrs.  Ottawa.  Esti- 
mated cost,  $75,000. 

Toronto,  Ont. 

Tenders  will  be  received  until  March 
16th  by  the  Board  of  Control  for  the 
following  materials  for  construction  of 
street  railway  on  Lansdowne  .Avenue: — 
(a.)  track  materials,  rails,  plates,  bolts, 
spikes;  (b)  overhead  line  materials,  wire 
fittings,  etc.:  (c)  oak  ties.  Snecifications 
at  office  of  Purchasing  Department. 
Room  12,  City  Hall.  Commissioner  of 
Works.   R.   C.   Harris. 

The  engineering  staff  <>!  the  I-'rovincial 
Hydro-electric  Commission.  Toronto 
Harbor  Commissif)n  and  City  Works 
Department,  are  about  to  prepare  plans 
for  general  scheme  of  radial  railways. 
Report  to  be  submitted  to  Board  of 
Control  by  November  1st.  E.  I>.  Cous- 
ins, Chief  Engineer  of  the  Harbor  Com- 
mission, has  the  work  in  hand. 

CONTRACTS  AWARDED 
Brantford,  Ont. 

The  contract  for  three  cars  to  cost 
$12,000  has  been  let  by  the  Street  Rail- 
way Commission  to  Preston  Car  &  Coach 
Company,  .Alfred  Street.  Preston,  Ont. 


Public  Buildings,  Churches 
and  Schools 

Berlin,  Ont. 

Tenders  will  be  received  until  March 
15th  by  P.  Ringle,  115  Water  Street,  Sec- 
retary to  Separate  School  Board,  for 
erection  of  school  on  Strange  Street. 
Plans  and  specifications  at  office  of  J. 
Mickler,  Duke  Street,  Preston,  and  from 
Secretary.  Brick  construction.  Esti- 
mated cost,  $15,000. 
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"Unfortunate  Experiences"  With  Architects 

OVER  leaf  we  publish  an  article  by   Mr.   K.   .M. 
I>il)p,  F..S.A.,   President  of  the  Architectural 
Institute  of   liritish   Columbia,   which   con.sti- 
tntes  an  able  pre.seiitmcnt  of  the  case  for  the 
architectural  profession,  but — one  doe^  not  have  to  look 
very  far  for  the  flaws. 

It  is  not  sufficient  to  infer  that  the  editorial  article, 
"Inefficiency  in  Architectural  Practice,"  published  in 
our  issue  of  January  20,  was  based  on  false  premises, 
or  to  say  that  its  deducti(5ns  were  un.sound.  It  is  par- 
taking too  much  of  the  generalities  of  which  the  writci 
of  the  letter  accuses  us.  As  a  matter  of  fact,  there 
could  have  been  little  wrong  with  either  our  premises 
or  our  deductions,'  seeing  that  our  whole  argument  wa.s 
based  upon  decisions  handed  down  in  the  courts. 

We  wonder  how  many  owners  have  "siiflfered  from 
an  unfortunate  experience"  the  possibility  of  which  Mr. 
i'lipp  suggests.  Xay,  rather,  we  wonder  how  many 
have  not.  You  can  go  to  Toronto  and  point  to  the 
(Jeneral  Hospital,  the  C.  P.  R.  Building,  the  Dominion 
P>ank,  and  other  buildings  which  stand  as  a  permanen; 
memorial  to  the  ability  of  men  like  Frank  Darling; 
but,  on  the  other  hand,  you  can  go  to  Toronto  and 
p()iiit  to  ten  thousand  odds  and  ends  of  constructional 
inisfits  for  which  the  responsibility  attaches  to  the 
rank  and  file  of  the  profession.  Select  ten  building 
owners  in  Toronto,  and  you  will  find  that  nine  of  them 
have  had  "unfortunate  e.xperiences"  with  architects. 
One  will  tell  you  of  inefficiency  in  design,  and  another 
of  a  bad  bungle  in  the  interior  planning;  Brown  will 
tell  you  of  changes  and  alterations  which  ran  him  into 
untold  extras ;  Smith  will  swear  that  there  was  an  un- 
derstanding between  his  architect  and  the  contractor ; 
Jones  will  string  oft'  so  many  charges  of  negligence  in 
the  supervision  of  his  factory  or  office  biulding  that 
you  will  be  prepared  to  give  up  the  ghost.  There  seem 
to  be  more  "unfortunate  exp'eriences"  with  architects 
than  with  any  other  type  of  business  or  professional 
men. 

Mr.  Pripp  belittles  the  evil  by  urging  that  the  same 
shortcomings  are  to  be  found  in  every  profession,  and 
expresses  gratification  at  the  admission  that  17  per 
cent,  of  the  profession  is  efficient.  With  this,  however, 
we  are  not  in  accord.  The  professional  man  we  like 
least  after  the  architect  is  the  lawyer.  In  the  legal  pro- 
fession we  find  more  sharp  practice,  perhaps,  but  less 
inefficiency.  It  would  be  hard  indeed  on  the  public  if 
only  17  per  cent,  of  the  medical  profession  were  quali- 
fied men.  .-Xnd  certain  it  is  that  if  only  17  per  cent,  of 
the  journalistic  coinmunity  understood  their  business 
properly  they  would  have  to  have  recourse  to  some 
other  means  of  obtaining  a  livelihood.  We  make  these 
observations  not  unkindly,  but  because  we  are  satias- 
fied  that  the  standard  of  attainment  in  architecture 
wants  raising,  if  only  in  the  interests  of  a  number  of 
excellent  men  who  adorn  the  profe.ssion. 

Mr.  Fripj)  tells  us  that  the  reason  the  efficient  mem- ' 
bers  of  the  profession  do  not  do  something  to  raise  the 
standard  is  because  the  Provincial  and  Federal  Gov- 
ernments have  discouraged  their  efforts  and  turned 
down  their  proposals.  Does  not  this  in  itself  point  to 
lack  of  organization  and  executive  ability?  The  archi- 
tects have  a  governing  body  called  The  Roval  .Archi- 
tectural Institute  of  Canada,  but  few  know  aiivthing  of 
its  work  but  the  architects  themselves,  despite  the 
highly  ornate  and  dignified  adjectival  prefix.  It  has 
been  urged  that  the  Canadian  Society  of  Civil  Engi- 
neers has  not  done  enough  for  the  engineering  profes- 
sion in  the  way  of  securing  public  recognition,  but  Jl 
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could  not  be  urged  that  the  C.  S.  C.  E.  is  not  one  of  the 
best-known  bodies  of  its  kind  in  America,  or  that  it  has 
not  played  a  really  creditable  part  in  upholdingf  the 
standard  of  professional  attainment  in  its  special 
sphere. 

Finally,  as  a  cloak  for  all  kinds  of  constructional 
shortcoming's,  we  are  told  that  between  supervision 
and  superintendence  there  is  a  great  gulf  fixed.  In  the 
manner  in  which  construction  is  organized  in  this 
country,  and  where  a  Clerk  of  Works  is  not  employed, 
architectural  supervision  must  include  a  considerable 
measure  of  architectural  superintendence.if  the  work  is 
to  be  carried  out  creditably  and  reliably.    It  would 


never  occur  to  an  efficient  architect  to  watch  the  oper- 
ation of  a  concrete  mixer.  It  would  occur  to  him  to 
turn  up  on  the  job  at  such  unstated  and  irregular 
times  during  the  performance  of  the  work  as  his  know- 
ledge of  its  progress  and  his  experience  of  sharp  prac- 
tice might  dictate. 

Mr.  Fripp  has  undertaken  to  reply  to  the  charges 
made  against  the  profession,  and  he  has  made  the  best 
out  of  a  bad  case.  There  remains  little  to  add  except 
that  it  is  a  matter  of  gratification  to  us  to  have  the 
discussion  taken  up  by  such  an  able  and  well-informed 
correspondent  as  the  President  of  the  Architectural  In- 
stitute of  British  Columbia. 


Inefficiency  in  Architectural  Practice 


By  R.  M.  Fripp,  F.  S.  A.,  Vancouver    B.  C* 


AS  one  of  those  who  have  followed  the  practice 
of   architecture   during   many    years    in    the 
West,  perhaps  I  may  be  permitted  to  reply 
to  an  article,  entitled,  "Inefficiency  in  Archi- 
tectural Practice,"  published  in  The  Contract  Record 
of  January  20th. 

Doubtless  this  article  contains  a  good  deal  of  truth, 
but  it  appears  to  be  too  general  in  its  condemnation  and 
not  by  any  means  sound  in  all  of  its  deductions ;  more- 
over, it  offers  no  solution  of  the  problem.  The  classi- 
fication of  types  of  practising  architects  is  sufficiently 
correct,  but  the  conclusions  respecting  their  relative 
values  are  anything  but  accurate.  Further,  there  is  no 
explanation  of  the  means  or  process  of  reasoning  by 
which  the  proportions  of  these  several  types  is  arrived 
at.  The  pessimistic  views  expressed  by  the  writer,  who 
possibly  may  have  suffered  from  an  unfortunate  ex- 
perience, are  supported  and  illustrated  by  cases  which 
have  apeared  in  the  courts.  But  surely  it  is  not  denied 
that  architects  have  responsibilities  and  that  some  of 
them  are  negligent,  or  incapable,  or  both,  and  that  in 
such  instances  they  have  to  suffer  the  usual  penalty. 
Cannot  precisely  the  same  be  urged  against  every  pro- 
fession, be  it  Medicine,  Law  or  Journalism?  The  in- 
efficiency of  the  architect  is  so  easy  to  demonstrate 
from  the  very  nature  of  his  work,  which  remains  to 
give  evidence  against  him,  whereas  the  medical  pro- 
fession buries  its  worst  mistakes,  and  the  legal  fra- 
ternity is  well  paid  for  its  blunders.  Upon  the  whole 
it  is  satisfactory  to  learn  that  17  per  cent,  of  practising 
architects  may  be  classed  as  "all-round  efficients."  Can 
it  be  suggested  seriously  that  as  large  a  proportion  of 
the  writers  and  editors  of  Canadian  journalism  are 
wholly  capable,  well-trained  and  clever  writers,  critics 
and  men  of  business?  It  would  take  an  amazing  de- 
gree of  credulity  to  assess  17  per  cent,  of  the  legal  pro- 
fession as  "all-round  efficients,"  even  including  all  the 
politically-created  judges  and  K.C.'s.  Were  the  aver- 
age set  of  contract  drawings  no  worse  prepared  than 
is  the  average  case  presented  to  the  courts,  the  prob- 
'  ability  of  structural  failure  would  be  50  per  cent,  and 
the  premium  upon  accident  policies  would  climb  sk}-- 
ward  like  an  aeroplane  under  fire. 

The  dictionary  definition  of  an  architect  scarcely 
suffices.  One  skilled  in  the  art  of  building  may  be  an 
engineer,  a  contractor  or  a  carpenter,  and  not  neces- 
sarily an  architect.  What  is  the  "art"  of  building? 
There  is  art,  high  art,  industrial  art,  and  so  forth. 
Building  per  se  is  not  an  art  except  in  the  industrial 

•Preiident.  Architectural  Institute  of  B.C.;  Past  PreBident,  Pylon 
Club  of  Vancouver,  B.C. 


sense,  and  is  therefore  not  an  art  as  implied  in  "archi- 
tecture," to  which  level  it  rises  only  when  it  posseses 
a  certain  subtle  quaHty  which  cannot  be  conferred  u])- 
on  it  by  mere  constructive  skill  and  excellence  of  work- 
manship. Hence  it  follows  that  the  practical  man, 
even  though  he  be  an  engineer  and  a  really  skilled 
constructor  (which  the  so-called  practical  man  as  a 
class  or  a  type  emphatically  is  not),  cannot  and  does 
not  give  us  Architecture.  The  very  best  he  can  produce 
is  sound  building.  On  the  other  hand,  the  despised 
artist  type  (despised  by  the  writer  of  the  article)  cer- 
tainly, if  a  graduate  of  a  good  European  or  American 
school  of  architecture,  can  and  usually  does  give  his 
clients  sound  and  even  clever  planning  and  an  agree- 
able grouping  and  detailing  of  parts,  and  he  rarely 
fails  to  produce  infinitely  better  results  than  the  self- 
made  man  who  knows  little  if  anything  beyond  the 
merest  rule-of-thumb  methods  and  is  necessarily  utter- 
ly ignorant  of  planning.  On  the  other  hand,  though 
the  school  man  may  not  be  able  to  push  a  wheel- 
barrow, he  is  quite  able  to  judge  when  such  important 
things  are  well  done.  As  a  matter  of  fact,  it  is  quite 
well  known  that  the  self-made  practical  man  type  does 
very  rarely  evolve  a  respectable  architect,  whereas  the 
notable  successes,  as  well  as  the  bulk  of  architects  of 
a  fair  average  capacity,  must  come  from  the  schools 
which  alone  can  give  the  higher  education.  The  authoi 
of  the  article  gives  a  type  No.  3,  the  member  of  which 
in  plain  English  is  a  rascal.  Type  No.  3,  be  it  remem- 
bered, is  strongly  reinforced  by  recruits  from  the  self- 
made.  That  section  of  the  public  which  employs  type 
No.  3  does  so  because  he  is  cheap,  and  that  is  all  there 
is  to  it.  We  have  the  sh3'Ster  lawyer,  the  ward  poli- 
tician, the  quack  doctor — why  should  it  cause  surprise 
that  we  have  the  bum  architect?  They  all  appeal  to 
the  same  public  taste — to  the  same  predatory  instinct. 

Why  do  not  the  efficient  architects  do  something 
to  raise  the  standard  of  professional  competence?  Sim- 
ply because  provincial  and  federal  legislatures  refuse 
the  enabling  legislation.  A  registrataion  bll  which 
proposed  to  render  examination  compulsory  has  been 
turned  down  three  times  by  this  provincial  legislature. 
Even  in  those  provinces  where  such  a  bill  has  been 
enacted  the  educational  facilities  are  either  non-exist- 
ent or  wholly  inadequate.  The  young  Canadian  who 
wishes  to  become  an  all-round  efficient  architect  must 
seek  in  Europe  or  the  United  States  the  higher  training 
denied  him  by  his  own  country.  Having  spent  his 
years  and  his  money,  he  returns  to  find  himself  ui 
competition  with  the  practical  man,  the  self-made  man, 
the  shyster,  and  all  the  tribe  of  incompetents  that  are 
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encouraged  by  the  action  of  the  legislatures  and  the 
preference  of  the  public  to  style  themselves  "archi- 
tects." For  several  years  the  Pylon  Club,  Vancouver, 
has  declared  in  favor  of  education  before  registration, 
and  this  policy  is  certainly  favored  by  the  Architec- 
tural Institute  of  B.  C.  It  is  considered  most  desirable 
that  a  school  of  architecture  should  be  established  in 
our  new  university,  but  apparently  it  is  too  early  to  do 
more  than  agitate  gently.  In  brief,  it  may  be  stated 
that  such  inefficiency  as  exists  is  due  to  the  absence 
of  educational  facilities  on  the  one  hand,  and  the  blank 
refusal  of  legislative  bodies  to  pass  sufficiently  restruc- 
tive  legislation  on  the  other.  There  being  no  compul- 
sory test  of  qualification,  the  undesirables  and  the  in- 
cfificicnts  pour  in  at  the  open  door. 

There  is  one  other  point  which  demands  reference: 
the  writer  of  the  article  confuses  Supervision  and  Su- 
perintendence. Occasional  inspection  of  the  work- 
constitutes  the  former;  daily  and  close  attention  to  the 
work,  such  as  that  given  by  a  Clerk  of  Works,  con- 
stitutes the  latter — which  is  a  matter  for  special 
arrangement  between  the  owner  and  the  architect. 
Both  in  Great  Britain  and  France  it  is  an  invariable 
custom  for  architects  to  appoint  and  the  owner  to  pay 
a  Clerk  of  Works,  and  it  is  the  only  custom  which 
brings  best  results.  It  is  absurd  to  expect  an  architect 
whose  business  it  is  to  plan,  arrange,  direct  and  create, 
to  waste  his  time  watching  the  operation  of  a  concrete 
mixer,  the  wiping  of  plumbers'  joints  and  the  driving 
of  nails.  As  well  set  a  race  horse  to  pull  a  manure 
cart.  Such  things  may  well  be  left  to  the  talents  of  the 
"practical  man." 


"Going  Broke"  in  Road  Contracting 

MR.  William  R.  Ray,  State  Highway  Commis- 
sioner of  Washington,  states  in  his  last  an- 
nual report  that  many  contractors  recently 
have  "gone  broke"  in  road  work  in  that  state. 
Unfortunately  the  state  of  Washington  is  not  an  ex- 
ception in  that  respect. 

The  primary  reason  for  sucii  financial  failures  of 
contractors  is  ignorance  of  road  building  costs.  The 
item  of  grading  is  almost  invariably  underestimated  by 
those  who  have  previously  done  little  or  no  roadwork. 
Yet,  if  contractors  were  more  given  to  reading  there 
would  be  fewer  mistakes  on  this  score.  Fourteen  years 
ago  the  publication  of  Gillette's  "Economics  of  Road 
Construction"  made  clear  the  fact  that  road  grading 
normally  costs  much  more  per  cubic  yard  than  rail- 
way grading.  Not  only  the  smaller  yardage  per  mile, 
but  the  large  amount  of  trimming  subgrades,  ditches 
and  slopes  result  in  higher  unit  costs  for  roads  than 
for  railroads.  Hence  the  railroad  contractor  is  in  grave 
danger  of  underestimating  road  grading  unless  lie 
reads  and  studies  the  literatin-e  of  the  subject. 

The  first  cost  of  a  modern  road  making  plant  and 
outfit  is  high  in  relation  to  the  total  amount  of  work 
done  with  it  each  season.  .\  $50,000  contract  that  nuist 
be  completed  in  one  road-building  season  will  normally 
require  an  investment  of  fully  $15,000  in  plant  and 
equipment.  If  motor  trucks  or  traction  engines  and 
trailers  are  used,  the  plant  investment  will  exceed  this 
amount.  A  very  ex[)ensivc  quarrying  and  crushing 
()lant  adds  still  more  to  the  investment.  The  relatively 
short  road-building  season  in  many  states,  coupled 
with  the  large  investment  in  plant,  should  serve  to 
make  a  contractor  "count  the  cost"  with  great  care. 
Yet  it  often  seems  to  the  experienced  road  contractor 
that  each  year  breeds  a  new  crop  of  fools  who  count 
the  cost  not  at  all. 


Publicity  as  to  costs  and  as  to  the  failure  of  ex- 
tremely low  bidders  may  ultimately  eliminate  most  of 
the  "fool  bids,"  but  the  process  is  slow  at  best. 

We  note  that  Mr.  Ray  favors  letting  road  contracts 
for  a  lump  silm  rather  than  by  unit  prices.  This,  he 
reasons,  has  the  efifect  of  eliminating  unbalanced  bids 
and  of  making  bidders  more  careful.  Of  51  lump  sum 
contracts  90  per  cent,  were  completed  at  a  cost  to 
Washington  state  that  was  less  than  the  engineer's 
original  estimate.  But  of  52  unit  price  contracts  only 
half  were  completed  below  the  engineer's  estimate. 

We  think  that  too  much  significance  should  not  be 
attached  to  these  results.  They  may  simply  mean  that 
twice  as  many  contractors  "went  broke"  under  unit 
price  contracts.  That  is  usually  the  case.  Lump  sum 
bidding  is  the  most  risky  sort  of  contracting.  The 
risks  are  enough  at  best.  We  do  not  favor  making 
them  worse  by  asking  contractors  to  do  all  the  guess- 
ing as  to  the  percentages  of  rock,  hardpan,  and  the 
like.  Except  under  unusual  or  obviously  .simple  condi- 
tions, we  should  not  advise  a  contractor  to  bid  on  a 
lump  sum  basis  unless  he  were  to  estimate  very 
liberally  for  contingencies. 

Of  course  it  is  possible  to  get  contractors  to  bid  on 
a  lump  sum  basis,  but  in  the  long  run,  it  will  be  found 
an  expensive  plan.  It  will  either  drive  conservative 
and  careful  bidders  away,  or  it  will  result  in  higher 
costs  than  under  unit  price  bidding. 

There  are  but  two  ways  in  which  a  state  can  save 
money  by  securing  lump  sum  bids:  (1)  Through  get- 
ting contractors  to  assume  risks  without  fully  com- 
pensating them  for  the  risks.  (2)  Through  preventing 
skilled  contractors  from  outguessing  the  engineers  as 
to  the  ultimate  quantities  of  each  class  of  work. 

As  we  view  it,  no  government  should  desire  to 
make  money  at  the  expense  of  an  individual.  Where 
there  are  risks,  a  government  should  assume  them  as 
far  as  possible.  If,  therefore,  there  is  uncertainty  as 
to  the  percentage  of  rock  excavation,  the  state  should 
not  attempt  to  make  a  contractor  assume  the  risk. 

An  unbalanced  bid  can  not  ordinarily  cause  a  loss 
to  a  state  save  under  one  condition,  namely  a  wide  dif- 
ference between  the  estimated  and  the  actual  quanti- 
ties, which  wide  difference  the  contractor  foresaw  but 
the  engineers  did  not  foresee.  In  other  words,  if  a  con- 
tractor can  outguess  the  engineer  as  to  the  ultimate 
quantities,  or  if  the  engineer  has  actuajly  erred  in  his 
((uantity  estimates,  the  door  is  open  for  successful  un- 
balancing of  bids.  W'hat  competent  engineer  is  ordin- 
arily fearful  of  such  a  situation? 

The  common  objection  to  unbalanced  bids  is  en- 
tirely different.  It  is  said  that  an  unbalanced  bid  en- 
ables a  contractor  to  put  high  prices  on  the  work  he 
docs  first,  and  thus  it  becomes  possible  for  him  to 
make  an  undue  profit  in  the  early  part  of  the  week. 
.\n  unscrupulous  contractor  might  thus  "skim  the 
cream"  and  leave  his  bondsmen  to  finish  the  job.  If 
this  is  a  justifiable  fear,  there  is  a  remedy  at  hand. 
Let  the  contract  state  explicitly  what  unit  prices  will 
be  used  by  the  engineer  in  estimating  the  monthly  pay- 
ments to  be  made  to  the  contractor,  only  the  final  pay- 
ment being  estimated  at  the  contractor's  unit  prices. 

The  highest  ethics  is  the  best  economics  in  the  long 
run.  Certainly  it  is  no  more  than  fair  that  risks  be  as- 
sumed, as  far  as  possible,  by  the  contracting  party 
that  is  best  able  to  stand  a  loss  in  the  event  of  an  un- 
foreseen outcome.  In  the  long  run.  the  assumption  of 
risks  by  a  state  or  municipality  will  reduce  the  prices 
it  pays  for  work  done.  If  engineer's  estimates  are  ex- 
ceeded when  this  is  the  policy,  so  much  the  worse  for 
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tlie  estimates.  These  very  excesses  proclaim  the  risk 
and  roughly  indicate  its  quantitative  amount. 

Highway  engineers  are  not  in  a  position  to  follow 
the  practice  of  railway  engineers  in  all  their  dealings 
with  contractors,  more  is  the  pity.  Railways  usually 
endeavor  to  hold  good  contractors  by  giving  them 
liberal  "classification"  of  excavated  materials  whenever 
it  is  apparent  that  the  contractors  are  in  danger  of 
"going  broke."  An  engineer  for  a  company  may  do 
this,  but  an  engineer  for  the  public  cannot  do  so  with- 
out danger  of  severe  criticism  from  those  who  do  not 
l)erceive  the  underlying  equity  and  the  sound  econom- 
ics of  this  sort  of  liberality.  Hut  an  engineer  on  public 
work  is  not  debarred  from  so  drawing  specifications 
and  contracts  as  to  relieve  contractors  of  many  risks. 
Indeed  it  is  the  part  of  real  wisdom  to  do  so. 

A  railway  engineer  is  more  free  to  guess  roughly 
as  to  "classification,"  etc.,  for  the  reason  just  given. 
A  highway  engineer  is  more  bound  to  big  test  pits,  and 
drive  rods,  that  his  estimated  "classification"  may  be 
close  to  the  facts. 


We  have  chosen  grading  as  an  illustrative  item,  but 
the  same  sort  of  reasoning  applies  to  many  other  items. 
Thus,  where  gravel  or  sand  are  to  be  used  in  building 
the  road  pavement,  it  seems  very  desirable  that  the 
engineer  determine  the  sources,  the  character  and  the 
available  quantity  of  these  constituents.  This  is  usual- 
ly left  to  the  contractors  to  estimate,  and  introduces 
another  element  of  uncertainty. 

Summing  up,  we  wish  to  emphasize  the  desirability 
of  such  a  complete  study  of  conditions,  on  the  part  of 
the  highway  engineer,  that  he  may  draw  specifications 
and  contract  so  as  to  reduce  the  contractor's  risk  to  a 
minimum.  It  is  also  desirable  to  publish  detailed  unit 
costs,  not  only  of  work  that  is  very  economic  but  of 
the  most  expensive  sorts  of  work  as  well,  stating  fully 
the  conditions.  We  beheve,  too,  in  the  wisdom  of 
making  public  the  engineer's  detailed  estimate  of  pro- 
jected work.  This  is  one  of  the  most  effective  guides 
against  extremes  of  bidding,  and  it  saves  many  a  con- 
tractor from  "going  broke." — Engineering  and  Con- 
tracting. 


Trade,   Engineering   and   Scientific   Problems 

By  R.  O.  Wynne-Roberts,  M.  Inst.  C.  E.,  M.  Can.  Soc.  C.  E.,  F.  R.  San.  Inst.,  Consulting  Engineer,  Regina' 


IN  my  review  of  the  Symposium  on  Trade  Possi- 
bilities* I  referred  to  the  U.  S.  Bureau  of  Stand- 
ards and  its  relation  to  commerce.     It  may  be  of 
interest  to  your  readers   to   know  something  of 
what  that  branch  of  the    U.  S.  Department   of    Com- 
merce is  doing  for  the  public. 

The  Bureau  of  Standards  deals  almost  entirely  willi 
scientific  and  technical  problems.  The  standards  which 
it  is  authorized  to  deal  with  are  associated  with  meas- 
urements, values  of  constants,  quality  and  mechanical 
performances.  These  appear  at  first  sight  to  be  more 
scientific  than  commercial ;  yet  when  the  report  of  the 
work  done  in  1914  is  perused  it  will  be  found  that  the 
operations  of  the  Bureau  cover  an  immense  field  of 
activities. 

Standards  of  measurements,  for  example,  cover 
lengths  and  weights  to  extremely  small  fractions,  and 
also  great  proportions.  Constants  are  in  connection 
with  almost  every  branch  of  science  and  industry. 
Standards  of  quality  are  for  any  given  material — steel, 
cement,  oil,  paper,. cloth,  etc.  Not  only  so,  but  investi- 
gations into  the  causes  of  the  quality  of  any  material 

♦Contract  Record,  March  10,  1915. 
being  good  or  poor  are  made  so  that  the  manufacturers 
and  users  may  know  them.     Standards  of  the  perform- 
ances of  any  instrument,  device  or  machine  are  estab- 
lished for  the  guidance  of  the  public. 

This  Bureau,  while  willing  to  assist  all  who  are  in- 
terested, in  the  solving  of  various  problems,  does  not 
compete  with  commercial  laboratories,  but  merely 
renders  them  what  help  they  desire  in  fixing  on  tests, 
etc.  It  also  on  request  advises  public  bodies,  and  acts 
as  arbitrator  in  cases  of  disputes  on  technical  matters. 

It  is  as  much  in  the  interest  of  the  public  as  in  that 
of  the  manufacturers  that  commercial  undertakings 
should  expand,  but  "it  is  upon  c[uality,  as  well  as  upon 
price,  that  competition  must  finally  depend,  whether 
in  domestic  or  foreiign  commerce." 

A  few  examples  of  the  work  done  by  the  Bureau  of 
Standards  will  be  described.  Those  wishing  to  know 
more  about  the  functions  and  operations  of  the  Bureau 

♦  See  Contract  R«cord,  March  10th,  1915. 


can  easily  write  to  the  Director  for  a  copy  of  his  re- 
port, and  for  technical  pamphlets  on  various  investiga- 
tions. 

Methods  of  testing  sieves  used  for  cement  screening 
were  systematized ;  hydration  of  Portland  cement — an 
important  subject  to  engineers — was  investigated; 
durability  of  concrete  in  alkali  water  was  started ;  high 
pressure  steam  test  of  cement  was  found  to  be  unre- 
liable ;  the  time  of  the  setting  of  cement  as  found  by 
V'icat  needles  was  inquired  into,  owing  to  controversies 
between  engineering  societies  and  the  Government,  a 
standard  specification  of  Portland  cement  was  discuss- 
ed with  the  American  Society  of  Civil  Engineers  and 
the  American  Society  for  Testing  Materials ;  the  efifect 
of  sea-water  on  concrete  will  be  reported  upon  this 
year.  Water-proofing  of  concrete  and  other  allied  mat- 
ters were  under  investigation. 

It  will  be  observed  by  the  press  that  this  Bureau  is 
now  inquiring  into  the  reason  for  the  slagging  of  the 
concrete  at  the  Edison  fire. 

The  bursting  of  a  steam  boiler  owing  to  the  fusil)le 
l)lug  failing  to  fuse  was  an  important  matter  under 
investigation.  An  inquiry  into  the  efficiency  of  surface 
combustion  furnace  which  develops  very  high  tem- 
perature with  less  fuel  than  ordinary  furnaces  is  under 
way. 

Structural  steel  column  tests  are  in  progress,  and 
the  calibration  of  testing  machines  and  the  strengths  of 
material  are  being  examined. 

In  thermometry,  pyrometry  and  heat  measurements 
most  interesting  and  instructive  researches  were  made. 
Among  them  was  the  interesting  inquirj^  made  after 
the  loss  of  the  Titanic  into  the  problem  of  detecting 
the  proximity  of  icebergs.  The  general  results  were 
"that  the  temperature  variations  in  parts  of  the  ocean 
far  removed  from  ice  are  often  as  great  and  as  sudden 
as  in  the  immediate  neighbourhood  of  icebergs  and  that 
it  is  not  possible  to  draw  positive  conclusions  as  to  the 
absence  or  proximity  of  ice  from  the  temperature  of  the 
sea  water.  The  temperature  records  may.  however, 
five  valuable  information  and  warning  of  approach  to 
shore  or  shallow  water  on  the  location  and  identifica- 
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tion  of  characteristic  ocean  currents,  and  even  of  the 
proximity  of  ice  in  some  parts  of  the  ocean,  distant 
from  commingling  ocean  currents,  where  the  tempera- 
ture variations  are  less  sudden  and  erratic  than  in  the 
regions  where  the  above  observations  were  made." 

The  heat  of  combution  gases  was  investigated  at 
the  request  of  the  American  Gas  Engineers. 

The  fire-resisting  properties  of  structural  materials 
serves  as  an  excellent  example  of  the  scope  of  the  work 
of  this  Bureau.  The  behaviour  mider  fire  of  steel  and 
cast-iron  columns,  insulated  and  otherwise,  is  a  very 
important  matter  to  all  associated  with  building  opera- 
tions ;  and  this  subject  is  being  investigated  in  co-opera- 
tion with  the  Underwriters'  and  Mutual  laboratories. 

In  the  electrical  branch  the  work  comprises  many 
kinds  of  tests,  and  among  them  were  studies  made  to 
establish  correct  transformer  formulae,  and  the  same 
for  inductance. 

Although  the  foregoing  is  only  an  indication  of  the 
work  luidertaken  by  the  Bureau  of  Standards,  it  will 
doubtless  suffice  to  show  that  its  function  is  a  useful 
one  to  engineers,  manufacturers,  merchants  and  the 
general  public. 

Reference  was  made  in  the  Symposium  to  clay  pro- 
ducts as  one  of  the  Canadian  indu.stries  which  should 
be  developed.  This  Bureau  undertook  to  investigate 
the  toughness  of  paving  blocks,  the  study  of  white 
ware  glazes,  the  behaviour  of  clay  in  water  suspension 
under  the  influence  of  direct  electric  current,  the  vis- 
cosity of  porcelain  at  kiln  temperatures,  the  plasticity 
of  clays  and  the  effect  of  dissolved  salts  upon  clay  sus- 
pension, the  suitability  of  clays  for  vitreous  ware,  the 
drying  |)roperties  of  clays,  clay  shrinkage,  the  loadin,;.; 
of  building  tiles,  the  resisting  power  of  earth  in  rela- 
tion to  sustaining  power  of  pile  foundations,  the 
strength  of  brick  piers,  and  so  on. 


Liquid  Chlorine  and  Hypochlorite  of  Lime 

TI 1 1'-  following  summary  is  contained  in  a  paper 
relating    to    the    relative    efficiency    of    liquid 
chlorine  and  hypochlorite  of  lime  presented  at 
tile   last   annual   meeting  of   the    New   Jersey 
Sanitary   Association   by   Mr.   Frank   E.   Hale,  of  the 
New  York  Department  of  Water    Supply,    Gas    and 
Electricity. 

1.  Intensive  study  of  the  application  of  liquid  chlorine 
and  of  hypochlorite  of  lime  during  the  course  of  three  years 
at  Valhalla,  N.Y.,  points  to  a  ratio  of  1:7,  chlorine  to  hypo- 
chlorite of  lime,  as  productive  of  equal  bacterial  purification 
when  hypochlorite  of  lime  is  applied  under  usual  conditions. 
2.  Insufficient  attention  to  details,  causing  serious  loss  of 
available  chlorine,  is  a  large  factor  in  the  use  of  hypochlorite 
of  lime,  and  greatly  affects  the  above  ratio.  When  efficiently 
used  the  ratio  approaches  1:3.  3.  Liquid  clilorinc  is  .equally 
efficient  whether  applied  to  the  water  as  a  gas  or  in  solution. 

4.  A  certain  immediate  consumption  of  chlorine  takes  place, 
probably  dependent  on  the  character  of  the  water  treated. 
This  is  true  with  both  liquid  chlorine  and  hypocliloritc  of 
lime.  Liquor  chlorine  soon  disapjioars  entirely  from  the  water 
whereas  residual  hypochlorite  of  hnie  may  persist  for  weeks. 

5.  The  bactericidal  action  of  chlorine  is  practically  instan- 
taneous. 6.  The  amount  of  chlorine  treatment  should  always 
be  based  on  analysis  of  the  solution  with  hypochlorite  of 
lime  and  upon  loss  in  weight  of  chlorine  with  liquid  chlorine. 

1  may  perhaps  in  closing  best  add  in  concise  forrii  the 
important  advantages  liquid  chlorine  has  over  hypochlorite 
of  lime.  1.  Compact  installation.  2.  Ninety  per  cent,  less 
storage  space  required  for  chemical.     3.  No  loss  of  strength 


of  chemical  during  storage.  4.  No  sludge  problem.  5.  No 
residual  hypochlorite  in  water,  hence  less  corrosive  effect, 
no  complaint  of  odor,  and  less  danger  from  overdosing.  6. 
More  effective  per  unit  applied.  7.  More  uniform  appli- 
cation. 8.  Better  and  easier  regulation.  9.  Easier  to  handle 
generally  and  less  obnoxious.  10.  No  increase  of  hardness 
in  water.  11.  Labor  cost  less  and  chemical  more  efficient 
making  total  cost  about  equal. 


LETTERS' 


Canada's  Great  Clay  Resources 

Toronto,  Ont,  March  12,  1915. 
Editor  Contract  Record: 

The  need  for  developing  our  own  resources  is  a  mat- 
ter which  has  been  given  considerable  attention  by  contri- 
butors to  your  Symposium. 

That  we  have  resources  is  more  apparent  than  real  to 
not  a  few  who  would  urge  us  to  produce  a  certain  class  of 
goods  or  range  of  ware  in  some  particular  line  now  supplied 
by  the  import  market.  That  we  have  it  is  apparent,  but  the 
si)eculator  has  stepped  in  and  said,  "No,  you  cannot  develop 
it  until  I  have  had  my  share." 

The  following  passage  from  a  letter  from  our  Commis- 
sioner of  Commerce  to  the  writer,  anent  the  encouragement 
of  British  clayworkers  to  come  and  locate  their  business  in 
Canada,  will  throw  some  light  on  this  side  of  the  matter. 

"It  happens  that  an  English  firm  are  now 
making  enquiries  with  regard  to  location  with  a 
view  to  starting  works  in  Canada.  They  state 
that  prices  asked  for  suitable  sites  are  so  exorbit- 
ant that  they  have  decided  to  delay  proceedings." 

That  Canada  has  unlimited  resources  of  valuable  clay 
as  yet  undiscovered  goes  without  saying.  The  writer  was 
shown  specimens  of  fire  clay  with  the  information  that  the 
ground  was  staked  off.  It  will  be  interesting  to  note  the  de- 
velopment and  to  see  into  what  channel  the  mineral  will 
be  turned. 

It  is  possible  to  exploit  our  resources  and  depreciate 
their  value  by  diverting  them  into  channels  which  bring  the 
least  return  to  the  country  at  large.  A  few  years  ago  a  valu- 
able deposit  of  Kaolin  was  opened  up  by  a  Montreal  com- 
pany. The  intention,  in  the  meantime,  seems  to  be  the  sup- 
plying of  paper  manufacturers  with  material  for  finishing 
their  product.  The  process  of  preparing  the  Kaolin  for  the 
market  calls  for  the  removal  by  washing  of  all  impure  and 
foreign  material,  of  which  one-fourth  is  pure  silica,  which 
is  put  out  as  waste.  Less  than  three-fourths  of  the  amount 
quarried  finds  its  way  to  the  market.  The  output  of  the  mine 
must  be  low,  if  only  the  Canadian  market  is  to  be  supplied. 
But  as  the  United  States  imports  large  quantities  of  China 
clay  there  will  I)e  no  difficulty  in  finding  a  market  for  the 
full  output  of  the  mine,  which  will  eventually  return  to  ns 
manufactured  into  wall  tiles,  electric  fittings,  etc. 

The  direct  manufacture  of  clay  products  from  China 
clay  would  also  call  for  the  developing  of  our  vast  deposits 
of  silica  and  feldspar  for  the  home  market.  Instead  of  three- 
fourths  of  a  ton  being  put  on  the  market,  the  same  quantity 
of  clay  from  the  mine  when  manufactured  would  produce 
from  two  to  four  tons  of  clay  products  of  a  class  that  wc 
are  importing  every  day.    Our  magncsite.  feldspars,  etc.,  arc 
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being  exploited  by  exportation — to  be  returned  to  us  again 
in  another  form  which  could  be  produced  in  Canada. 
Yours  truly, 

D.  M.  DUNCAN. 


In  regard  to  the  statement  published  in  our  British  Em- 
])ire  Number  of  February  17th,  to  the  effect  that  steel  bell 
and  spigot  pipes  for  water-works  purposes  were  formerly 
imported  only  from  Germany,  a  correspondent  points  out 
that  the  original  patentees  of  the  bell  and  spigot  joints  on 
steel  pipes  were  Messrs.  Stewarts  &  I.^loyds,  Limited,  of 
Glasgow,  Scotland.  This  company  has  already  delivered 
over  seven  hundred  miles  of  all  sizes  of  piping,  from  2-in. 
to  72-in.,  in  Canada  alone,  which  is  considerably  in  excess 
of  the  quantity  of  similar  pipe  which  has  been  imported 
from  Germany. 


Will  Pioneer  Bore  Weaken  the  Rogers  Pass 
Tunnel  ? 

THE  Rogers  Pass  Tunnel,  which  is  now  being 
driven  through  the  Selkirk  Mountains  in  Brit- 
ish Columbia,  is  one  of  the  constructional  un- 
dertakings of  the  day.  Frequent  reference 
has  been  made  to  the  work  in  these  columns,  but  prob- 
lems are  continually  arising  in  connection  with  it. 
One  of  these,  which  forms  the  subject  of  an  interesting 
communication  to  The  Engineering  Record  from 
Eugene  Lauchli,  is :  "Will  the  Pioneer  Bore  Weaken 
the  Tunnel?"     Mr.  Lauchli  writes: 

On  account  of  the  magnitude  of  this  enterprise,  and 
more  especially  the  construction  method  adopted  by  the  con- 
tractor, for  the  purpose  of  increasing  speed  in  driving,  it 
cannot  fail  to  attract  widely  the  attention  of  tunnel  men. 
A  deep  knowledge  of  the  problems  involved  in  such  a  work 
is  required  to  try  a  novel  method  on  a  large  scale,  and  the 
engineering  profession  will  undoubtedly  gain  valuable  in- 
formation  through   the  completion   of  this  bore. 

The  double-bore  system  of  tunneling  has  attracted  much 
attention  among  European  engineers  during  the  past  de- 
cade, and  much  has  been  learned  from  the  experience  gained 
in  driving  the  Simplon  tunnel.  When  the  latter  project  was 
considered,  little  information  was  available  to  guide  the 
engineers  as  to  the  distance  to  provide  centre  to  centre  of 
bores,  and  56  ft.  was  then  considered  adequate  for  the  pur- 
pose intended.  It.  was  thought  feasible  to  drive  one  bore 
first  to  full  section  and  line  with  masonry,  leaving  the 
parallel  6  .x  10-ft.  heading  unlined  until  conditions  of  traffic 
would  necessitate  its  enlargement  to  a  full-size  single-track 
section. 

Prof.  D.  Heim,  the.  noted  Swiss  geologist,  who  has  de- 
voted much  of  his  time  studying  mountain  formation  and 
especially  ground  pressure  in  connection  with  tunnel  work, 
strongly  recommended  that  the  parallel  heading  be  lined 
at  the  very  outset.  His  recommendations,  together  with  his 
theory  of  ground  pressure  acting  on  a  bore  in  a  "hydro- 
static-like" manner,  met  with  little  appreciation  from  tunnel 
men,  although  the  valuable  experiments  of  Adams  and  Nicol- 
son"  had  proved  that  marble,  for  instance,  could  be  made 
plastic  under  high  pressure,  and  that  test  specimens  had 
been  made  to  undergo  a  change  of  shape  without  losing  any 
of  their  original  strength. 

Heim's  theory,  which  in  many  mstances  has  proved  to 
be  well  founded,  can  be  briefly  outlined  as  follows:  "Under 
high  pressure,  rock  in  a  mountain  range  or  under  a  peak 
lies  in  a  state  of  'latent  plasticity.'  When,  through  the  pro- 
cess of  tunneling,  rock  is  freed  on  one  or  more  sides,  it 
endeavors  to  expand,  or  acquire  its  original  shape,  that  is, 
the  shape  and  volume  it  occupied  before  becoming  subjected 
to   compression   during   the   period   of   mountain    formation; 


hence  the  phenomenon  of  'shelling  or  popping'  of  rock,  dur- 
ing construction  of  and  after  driving  a  bore  such  as  a  tun- 
nel, shaft,  etc.  This  expansion  or  change  of  volume  takes 
place  more  or  less  slowly  (a  week  or  several  years)  accord- 
ing to  the  material  penetrated,  its  cohesion,  also  the  geo- 
logical formation  of  the  mountain,  the  heat  prevailing,  etc' 

As  referred  to  above,  little  consideration  was  given  tc 
Heim's  theory  by  tunnel  men;  yet,  during  the  construction 
of  the  Simplon  tunnel,  heavy  ground  pressure  and  shelling 
took  place  in  apparently  sound  and  hard  rock,  and  it  be- 
came necessary  to  line  certain  sections  of  the  parallel  head- 
ing at  the  very  outset.  As  years  passed,  more  shelling  oc- 
curred in  the  roof,  sides  and  floor  of  the  parallel  unlined 
heading,  in  certain  instances  partly  choking  it  with  debris, 
and  it  became  evident  that  unless  the  parallel  heading  be 
lined  at  once  with  masonry,  extensive  damage  would  re- 
sult, this  possibly  extending  to  the  completed  bore.  This 
year,  that  is,  about  fourteen  years  after  the  completion  of 
the  latter  bore,  intense  shelling  took  place  in  the  parallel 
heading,  and  serious  lateral  movements  of  the  masonry  side 
walls  took  place  in  the  completed  bore;  thus  the  mountain, 
far  from  having  reached  a  state  of  rest,  was  still  exerting 
its  crushing  eflfects. 

Shelling  of  rock  in  an  unlined  tunnel  means  a  slow  but 
gradual  enlargement  of  the  section,  and  the  larger  a  bore 
the  more  intense  becomes  the  shelling  and  crushing  ef- 
fects. Shelling  of  rock  usually  takes  place  in  solid  rock; 
the  phenomenon  has  taken  place  in  granite,  aplite,  porphyry, 
granite-gneiss,  diabase,  sandstone,  quartzite,  limestone,  dol- 
omite,  coal  and  shale. 

In  the  Leggistein  tunnel  shelling  took  place  in  the  roof 
several  years  after  its  completion;  the  eflfect  would  last  for 
a  month  or  two  at  a  time.  In  the  Wattinger  tunnel  violent 
shelling  took  place  under  the  track.  In  the  Tauern  tunnel 
shelling  took  place  at  the  roof,  floor  and  sidewalls.  Shell- 
ing has  also  been  observed  in  the  Wocheiner,  St.  Gothard, 
Pfaffensprung  and  many  other  tunnels  penetrating  all  kinds 
of  formation,  but  always  in  solid  rock  having  a  sound  ap- 
pearance. 

The  Rogers  Pass  and  Simplon  tunnels  present  striking 
resemblance  as  shown  in  the  accompanying  table.  From  the 
standpoint  of  stability  the  roof  of  Rogers  Pass  tunnel,  be- 
ing a  double-track  bore,  is  less  stable  than  that  of  the  single- 
track  bore  of  the  Simplon  tunnel,  and  the  thrust  due  to  arch 
action  is  of  course  greatest  in  the  first  bore.  Furthermore, 
both  headings  in  the  Rogers  Pass  tunnel  are  driven  at  the 
top,  or  roof,  so  that  the  shattering  effects  due  to  blasting 
are  more  injurious  in  the  latter  case.  Another  disadvantage 
lies  in  the  fact  that  the  masonry  lining  in  the  main  bore  is 
not  built  immediately,  so  that  initial  movements  of  the 
strata,  however  small  these  may  be,  are  not  checked  at  the 
very  outset. 

Thus,  the  question  as  to  the  necessity  of  lining  the 
pioneer  bore  of  the  Rogers  Pass  tunnel  becomes  an  item 
of  vital  importance  which  deserves  due  consideration  from 
the  standpoint  of  construction  and  maintenance  of  both  the 
pioneer  and  main  bores.  The  unanimous  opinion  of  experi- 
enced tunnel  engineers  and  that  of  geologists  who  have  given 
this  matter  due  consideration  is  that  the  distance  centre  to 
centre  of  bores  of  a  twin  tunnel  system  should  be  at  least 
two  or  three  times  that  adopted  when  driving  the  Simplon 
tunnel.  Those  who  have  devoted  some  time  to  this  inter- 
esting question  will  undoubtedly  watch  with  interest  the  be- 
haviour of  the  material  penetrated  by  the  Rogers  Pass  tunnel. 


Do  not  oil  form  work  after  the  steel  reinforcement 
has  been  placed,  if  as  a  result  of  so  doing  the  oil  will 
come  in  contact  with  the  metal,  as  this  destroys  the 
bond  between  concrete  and  steel. 
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Exterior  and  Interior  Views  of  the  New  C.P.K.  I'assenger  Station  at  Vancouver.  B.C. 

Terminal    Improvements    of    the    Canadian 
Pacific  Railway  at  Vancouver,  B.  C. 


Di'E  ti)  tlie  rapid  j^rowtli  uf  traffic  at  the  Van 
couver  'I'ermiiial  of  the  Canadian  Pacific 
Railway  in  liritish  CoUimbia,  it  became 
iieces.sary  about  two  years  ago  to  provide  in- 
creased faciHties  for  liandhng  both  passenger  and 
freight  Inisiness.  This  rapid  growth  of  traffic  has  been 
(hie  \ery  largely  to  the  transcontinental  service  of  the 
C.  1'.  R.,  its  steamship  service  between  Vancouver  and 
the  more  important  Pacific  Coast  ports  and  its  trans- 
pacific service  to  and  from  ports  in  Japan,  China,  .Vus- 
tralia  and  the  Phillipiiies.  .Vnother  element  that  has 
served  to  increase  this  business  has  been  the  various 
other  steamship  lines  with  which  the  transcontinental 
trains  connect  at  Vancouver.  This  interchange  of  traf- 
fic between  the  railway  and  steamers  as  well  as  be- 
tween the  city  of  Vancouver  and  other  points  necessi- 
tated somewhat  unusual  terminal  jjrovisions. 

The  passenger  station  is  located  at  the  foot  of  Gran- 
ville Street,  one  of  the  principal  thoroughfares  in  the 
city.  This  street  has  been  extended  over  the  pas.sen- 
ger  and  freight  tracks  to  a  new  steamshiiJ  pier.  To 
the  west  at   liurrard  Street  another  viaduct  has  been 


constructed  over  the  tracks  to  afford  access  to  the 
steamship  pier  used  for  trans- Pacific  service,  built  in 
1''08  and  since  e.xtended  out  to  the  harbor  line.  This 
extension  was  made  to  provide  for  the  larger  steam- 
ships which  were  put  into  service  within  the  last  two 
years.  The  site  of  the  old  passenger  station  was 
directly  at  the  foot  of  Ciranville  Street  and  the  only 
means  of  access  to  the  steamship  piers  before  the  im- 
provements were  made  was  by  way  of  a  grade  crossing 
to  the  west  of  the  old  station.  Phis  grade  crossing 
naturally  was  a  .source  of  danger  and  delay  and  in  the 
new  plan  the  freight  yard  was  re-arranged  with  con- 
nections to  reach  the  present  steamship  piers  as  well 
as  those  which  might  be  constructed  at  some  time  in 
the  future  when  business  required. 

The  passenger  track  lay-out  provides  four  through 
tracks  raised  about  five  feet  above  the  old  grade  in 
order  to  reduce  somewhat  the  vertical  distance  between 
the  street  level  and  the  track  level.  Provision  has 
been  made  for  an  extension  of  the  trackage  by  leaving 
room  for  additional  passenger  tracks  to  the  north  over 
the  site  occupied  by  freight  tracks.    The  station  build- 
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ing  facilities  are  adequate  to  serve  several  times  the 
number  of  passenger  tracks  built  under  the  present 
plan. 

Granville  and  Cordova  Streets  were  about  35  ft. 
above  the  old  level  of  the  tracks.  Under  the  new 
scheme  these  streets  are  about  30  ft.  above  the  track 
level.  This  condition  necessitated  the  use  of  a  two- 
level  station  with  the  principal  public  rooms  on  the 
street  floor  and  railway  facilities  for  baggage,  express, 
etc.,  on  the  track  level  below.  The  plan  also  lends  it- 
self to  providing  a  convenient  means  of  access  to  the 
train  platforms  and  shelters  by  a  bridge  over  the 
tracks.  Independent  exits  are  provided  so  that  passen- 
gers may  go  directly  to  the  street  without  passing 
through  the  station.  Electrically-operated  baggage 
lifts  are  provided  by  which  baggage  may  be  raised 
from  the  platform  level  to  the  extension  of  Granville 
Street  and  thence  carried  to  the  steamship  pier.  On 
the  street  level  of  the  station  are  the  general  waiting 


large  paved  area  used  for  baggage,  mail  and  express 
trucks.  Access  to  this  area  from  Cordova  Street  is 
had  by  a  ramp  descending  by  easy  grades  to  the  west 
of  the  station  building. 

The  passenger  station  is  a  steel  frame  structure 
with  pressed  brick  exterior  walls  and  Indiana  limestone 
trim.  The  main  facade  of  the  building  consists  of  a 
colonnade  of  ten  free  standing-  Ionic  columns,  35  ft. 
high,  symmetrically  flanked  by  pavilions  or  end  wings. 
The  track  facade  of  the  building  is  expressed  by  a 
series  of  large  arched  openings  and  occupies  a  very 
conspicuous  position  when  viewed  from  the  harbor. 
The  main  waiting  room  is  located  immediately  behind 
the  colonnade  and  is  approached  by  vaulted  corridor.s 
from  either  end  of  the  building.  Ionic  pilasters  and 
engaged  columns  are  used  for  the  decoration  of  the 
walls  of  thiS'  room.  These  columns  are  of  artificial 
Caen  stone  with  wall  tinted  to  match  the  stone  work. 
The  floors  are  of  terrazzo  figured  with  a  design  panel- 


The  new  C.P.R.  Slation  at  Vancouver  under  Construction. 


room, -ticket  offices,  lunch  room,  women's  waiting 
room,  smoking  room  and  baggage  checking  room,  all 
conveniently  located  with  relation  to  each  other  and 
with  generous  allowance  for  lobbies  and  corridors.  On 
this  floor  also  are  the  principal  entrances  to  the  C.  P.  R. 
offices,  which  are  located  on  the  upper  floors.  The  gen- 
eral waiting  room  is  212  by  56  ft.,  including  the  east 
and  west  lobbies,  each  of  which  measures  46  by  28  ft. 
The  women's  waiting  room  and  the  smoking  room  are 
each  46  by  36  ft.  On  this  floor  also  are  located  the  lunch 
room  and  its  service  pantry.  The  kitchen  and  refrig- 
erating rooms  are  placed  on  a  mezzanine  floor  below 
the  street  level.  On  the  track  floor  are  the  baggage, 
mail  and  express  rooms,  also  rooms  for  Canadian  and 
United  States  Customs,  warerooms  for  the  News  .and 
Dining  Car  departments,  and  the  power  plant.  Steam 
is  generated  for  heating  the  station  and  cars  and  other 
service  facilities  are  provided.  Between  the  station 
building  and  Cordova  Street  at  the  lower  level  is  a 


led  to  match  the  arrangement  of  seats  and  wall  col- 
umns. The  ceiling  is  forty  feet  above  the  floor  and  of 
heavy  beam  and  panel  design.  Illumination  is  by 
means  of  incandescent  electric  lamps,  the  ornamental 
ceiling  fixtures  and  wall  torches  of  special  design  lie- 
ing  of  cast  bronze.  The  seats  in  the  waiting  room  and 
woodwork  around  the  ticket  office  are  of  oak.  The 
smaller  waiting  rooms,  dining  room,  etc.,  are  treated 
in  a  very  simple  manner  with  oak  wainscoting,  plaster 
walls  and  plain  panel  ceiling. 

Above  the  ground  floor  are  three  floors  devoted  to 
offices  for  the  use  of  the  railway  compan}'.  A  large 
interior  court  afTords  natural  lighting  for  the  general 
waiting  room  and  also  for  the  interior  office  rooms. 
These  offices  are  finished  in  natural  wood  with  maple 
floors.  Four  passenger  elevators  serve  the  office  quar- 
ters and  the  lower  mezzanine  and  track  level  floors. 

The  service  plant,  located  on  the  track  level  floor, 
has  a  capacity  of  450  h.p.    The  boilers  are  of  the  hori- 
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zontal  return  tubular  type,  designed  for  oil  fuel,  and 
supply  steam  for  the  forced  circulation  hot  water  heat- 
ing system  in  the  railway  station,  also  for  passenger 
and  freight  car  heating  and  for  the  steamship  passen- 
ger station  which  is  heated  by  a  direct  steam  system. 
A  12-ton  refrigerating  plant  provides  service  for  the 
lunch  room  and  kitchen. 

Alternating  current,  purchased  from  the  public  ser- 
vice company,  is  transformed  and  distributed  through- 
out the  terminal  for  electric  lighting  and  for  the 
operation  of  the  elevators  in  the  building  and  oh  the 
track  level. 

Ventilation  of  the  kitchen  is  accomplished  by  means 
of  a  supply  and  exhaust  fan  system.  All  toilet  rooms 
are  provided  with  an  exhaust  sytsem.  Vitreous  china 
and  porcelain  plumbing  fixtures  are  used  throughout, 
l-'or  fire  protection  the  two  lower  floors  of  the 
building  have  a  sprinkler  system.  The  upper  floors  are 
served  by  standpipes  and  fire  hose. 

A  vacuum-cleaning  system  consisting  of  a  six- 
sweeper  low  suction  machine,  operated  by  a  direct 
connected  motor,  serves  all  parts  of  the  building  above 
the  track  level. 

Two  tracks  arc  provided  for  inbound  passengei 
trains  and  two  tracks  for  outbound  passenger  trains 
with  separate  platforms.  There  is  a  platform  adjoin- 
ing the  station  used  for  baggage,  mail  and  express 
only.  While  Vancouver  is  the  end  of  the  line,  the  sta- 
tion is  arranged  as  a  through  station  in  order  to  get 
the  best  use  of  the  tracks  and  avoid  blocking  the  ap- 
proaches when  trains  are  backed  out  preparatory  to 
shifting  to  the  storage  yards.  Incoming  trains  proceed 
westward  and  back  out  over  the  thoroughfare  in  the 
freight  yard,  leaving  the  station  tracks  clear  of  all  shift- 
ing movements. 

The  extension  of  Granville  .Street  by  a  viaduct  over 
the  tracks  aftords  access  to  the  ni)per  level  of  the  new- 
steamship  i)ier.  This  viaduct  is  80  ft.  in  width  and  is 
enlarged  in  front  of  the  pier  station  tt)  provide  a  plaza 
for  ])ublic  and  private  vehicles,  liaggage  and  freight 
is  received  at  the  jiier  on  the  lower  level  to  which  ac- 
cess is  had  by  ramps  leading  from  (jranville  Street  and 
I'.urrard  Street  viaducts. 

The  substructure  of  the  pier  is  built  largely  of  creo- 
soted  timbtfr  and  presents  a  number  of  unusual  fea- 
tures. Sea  vvorms,  the  teredo  navalis,  are  very  active 
in  the  waters  of  Burrard  Inlet,  and  untreated  timber 
cannot  safely  be  used  for  more  than  two  years  where 
c'lUed  upon  to  bear  heavy  loads.  The  depth  of  water 
at  high  tide  at  the  outer  end  of  the  pier  prior  to  con- 
struction was  over  60  ft.  with  a  soft  bottom,  necessi- 
tating very  long  piles.  The  harbor  was  filled  in  at  the 
site  of  the  pier  as  high  as  practicable  so  as  not  to 
interfere  with  the  draught  of  vessels  which  would  use 
the  pier,  and  the  piling  was  then  driven  through  the 
tilling.  About  3,000  piles — ranging  in  length  from  80 
to  110  feet — were  driven  in  the  substratum.  The  sub- 
structure of  the  pier  is  well  braced  above  the  low  water 
line  and  the  filling  adds  additional  stifi'ness  to  the  en- 
tire structure.  Fenders  of  large  logs  chained  together 
atTord  extra  protection  to  the  pier  and  distribute  even- 
1}'  throughout  the  structure  any  shock  which  may  occur 
from  a  vessel  striking  the  pier.  A  railway  track,  de- 
pressed so  as  to  bring  the  floor  of  the  cars  about  level 
with  the  pier  fioor,  is  carried  through  the  centre  of  the 
pier.  The  decking  of  the  pier  is  of  .Xustralian  hard- 
wood, which  has  been  found  to  give  better  wearing 
results  with  the  class  of  traffic  and  atmospheric  condi- 
tions existing  in  Vancouver. 

The  superstructure  is  of  slow-btirning  timber  frame 
construction,  covered  with  wood  sheathing.     The  in- 


terior trim  in  the  public  rooms  on  the  upper  floor  is  of 
Douglas  fir,  finished  to  show  the  natural  grain  and 
beauty  of  the  wood,  the  exposed  roof  trusses  in  the 
main  waiting  room  being  dressed  and  chainfered.  The 
waiting  room  is  83  by  96  ft.  A  ladies'  waiting  room, 
a  smoking  room  and  rooms  for  the  Immigration  and 
Customs  departments  of  Canada  and  the  United  States 
have  been  provided.  There  is  a  pr(jmenade  overlook- 
ing the  harbor,  reached  from  the  waiting  room,  on  the 
outer  end  of  the  pier  over  the  one-storey  freight  struc- 
ture. As  one  enters  from  the  plaza  the  ticket  office, 
parcel  room  and  baggage  checking  room  are  conveni- 
ently reached  on  the  concourse  leading  to  the  main 
waiting  room. 

Access  to  the  steamships  from  the  upper  level  is  af- 
forded by  means  of  ramps  leading  from  the  concourse 
on  easy  grades  to  the  landing  on  which  the  gang  planks 
are  placed.  The  landing  is  adjustable  for  ditterent 
stages  of  the  tide  which  has  a  range  of  about  16  ft. 
Passengers  coming  from  the  steamships  use  the  ramps 
and  go  through  the  customs  examining  rooms,  or, 
where  examination  is  not  necessary,  they  may  be  di- 
verted directl)'  into  the  concourse.  On  the  lower  level, 
which  is  used  for  baggage,  express  and  freight,  there 
are  provided  electrically-operated  lifts  on  each  .side  of 
the  pier  to  meet  the  vessel  ports.  These  lifts  are  ad- 
justable and  may  be  used  as  sloping  gangways,  or  they 
maj"  he  raised  and  lowered  similarly  to  an  elevator  and 
are  10  by  48  ft.  in  area,  holding  several  trucks. 

Certain  additional  facilities  were  provided  for  the 
terminal.  Among  these  is  a  jjuilding  for  the  Dining 
and  Sleeping  Car  Department  which  is  completely 
equipped  with  facilities  for  storage  and  distribution  of 
supplies,  a  bakery  and  kitchen,  refrigerating  apparatus, 
rest  rooms  and  offices  for  conductors,  porters  and  other 
employees.  The  building  is  a  two-storey  structure 
with  brick  walls  and  heavy  timber  interior  frame  with 
laminated  floors.  The  building  is  located  conveniently 
to  the  passenger  car  yards  where  the  cars  are  cleaned 
and  overhauled  between  service  periods  on  the  road. 

The  general  designs  and  layout  of  the  entire  work 
were  prepared,  terminal  buildings  constructed,  and 
equipment  installed  by  Messrs.  Westinghouse,  Church. 
Kerr  i*<:  Company,  Montreal  and  New  York,  under  the 
general  direction  of  the  Engineering  Department  of 
the  Canadian  Pacific  Railwaj'  (Mr.  J.  G.  Sullivan,  Chief 
Engineer). 

The  architects  for  the  Passenger  Station  building 
were  Messrs.  Barott,  Blackader  &  Webster,  of  Mon- 
treal. 

Woik  was  begun  early  in  1912,  and  the  station  and 
|)ier  were  opened  to  the  public  in  July.  1914. 


When  using  wheelbarrows  as  a  unit  of  measure, 
they  should  be  brought  to  a  level  when  filled ;  a  small 
top  on  the  wheelbarrow  load  looks  like  a  small  mat- 
ter, but  may  in  fact  mean  a  material  decrease  in  the 
proportional  amount  of  cement.  Wheelbarrows  con- 
taining the  required  amount  when  level  full  can  easily 
be  obtained.  Bottomless  boxes  made  to  set  in  the 
wheelbarrow  can  also  be  used  to  measure  the  materials 
correctly. 

Weight  of  street  dirt  in  Chicago  per  cubic  yard,  wet 
and  dry,  was  recently  obtained  on  different  kinds  of 
pavement  by  the  Bureau  of  Streets.  From  an  asphalt 
pavement  dry  sweepings  weighed  806  lbs.,  and  wet 
sweepings  1.252  lbs  Corresponding  figures  for  other 
types  are:  Brick,  1,015  and  1.425  lbs.;  granite  blocks. 
1,100  and  1,503  lbs.;  oiled  macadam.  1.330  and  2.040 
lbs. 
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Concrete  Construction  in  Stands,  Stadia  and 

Bowls 


By  Charles  W.  Leavitt,  Consulting  Engineer,  New  York 


w 


Mr.  Charles  W.  Leavitt. 


"E  of  to-day  prefer 
not  to  make  large 
and  unnecessary 
expenditures  o  n 
public  and  semi-public  struc- 
tures. Also,  because  of  the 
limited  area  which  they  in- 
close, the  modern  stadia  and 
bowls  are  limited  as  to  the 
performances  which  can  take 
place  within  them.  Neither 
Yale,  Harvard  nor  Princeton 
can  hold  baseball  games 
within  their  stadia.  The 
stand  is  the  result  of  the  de- 
mand for  cheaper  construc- 
tion and  suitable  accomino- 
dations  for  the  immense 
crowds  that  wish  to  see 
sporting  events  requiring 
larger  fields.  The  American  public  insists  that  its 
stands  be  models  of  safety,  durability  and  economy, 
and  that  they  provide  for  each  spectator  a  good,  clear 
view  of  the  performance.  The  steel  stand,  placed  on 
the  sides  of  the  field  of  sports,  was  built  to  meet  this 
demand  in  all  its  phases.  Not  always  in  economy  of 
construction,  but  frequently  in  cost  of  maintenance, 
it  compares  unfavorably  with  the  stand  or  stadium  of 
reinforced  concrete,  but  the  size  of  the  stand  would 
seem  to  be  limited  only  by  the  length  of  vision  of  the 
human  eye  and  the  view  afforded  to  the  spectator 
seated  at  the  greatest  distance  from  the  scene  of  ac- 
tion. The  requirements  of  each  particular  case  must 
determine  the  kind  of  material  to  be  used  for  con- 
struction. 

In  1904  I  designed  and  built  the  racing  plant  at 
Belmont  Park,  Queens,  N.Y.,  and  constructed  upon 
the  grounds  a  steel  stand  which  is  the  largest  racing 
stand  in  this  country,  if  not  in  the  world.  Althougii 
the  actual  seating  capacity  of  the  main  stand  is  but 
twelve  thousand,  the  provision  for  spectators  in  the 
aisles,  around  the  betting-ring,  on  the  lawns,  etc.,  easily 
brings  the  total  of  spectators  crowding  the  stand  up 
to  forty  thousand.  There  are  three  tracks  at  Belmont 
Park,  occupying  in  all  a  space  of  about  thirty-five  hun- 
dred by  fifteen  hundred  feet.  The  stand  is  placed  at 
one  side  and  is  about  seven  hundred  and  fifty  feet  in 
length  and  about  one  hundred  feet  in  depth.  There  is 
space  for  a  one-hundred-and-fifty-foot  extension.  Be- 
cause of  the  length  of  the  sporting  area  to  be  covered, 
this  shape  of  stand  is  essential.  The  structure  has 
proved  to  be  of  a  stability  and  durability  equal  to  the 
immense  strain  put  upon  it  by  the  crowds  that  throng- 
ed Belmont  Park  when  horse-racing  was  at  its  height 
in  New  York  State,  the  attendance  having  been  as 
high  as  sixty  thousand  at  one  time. 

The  "Pirates,"  in  Pittsburgh,  have  at  Forbes  Field 
a  steel  stand  which  I  built  for  them  in  1909.  The 
actual  seating  capacity  of  this  stand  is  thirty  thousand, 
and  it  is  built  around  two  sides  of  the  baseball  dia- 
mond.   To  facilitate  handling  the  large  crowds  in  the 
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aisles,  I  originated  and  designed  with  this  stand  the 
use  of  an  incline  instead  of  steps,  and  have  found  that 
this  not  only  serves  to  empty  the  stand  more  quickly 
after  a  game,  but  also,  in  other  stands  which  are  not 
covered  as  this  is,  aids  materially  in  drving  after  a 
storm. 

The  use  of  concrete  for  stand  and  stadium  con- 
struction began  in  the  early  history  of  building.  The 
.  Coliseum  is  a  combination  of  concrete  with  other  ma- 
terials. The  concrete  .stand,  stadium  or  i)owl  rein- 
forced with  steel  presents  to-day,  in  a  great  many 
cases,  the  best  solution  of  the  problems  of  economy, 
stability  and  durability  which  are  before  us  in  this 
connection.  It  usually  is  cheaper  than  all  steel,  is  not 
so  liable  to  decay,  is  more  stable  than  steel  and  in- 
volves a  minimum  co.st  of  maintenance.  Not  much 
has  been  done  in  recent  improvement  or  invention 
along  this  line,  although  the  chemistry  of  the  cement 
has  been  perfected.  One  of  the  engineers  in  my  office 
has  remodelled  an  existing  set  of  formulae  and,  by 
substitution,  has  simplified  very  materially  the  method 
of  computing  the  design  of  concrete  members  under 
flexure. 

During  the  last  year  I  designed  and  built  the  ath- 
letic field  at    Lehigh    University,  South    Bethlehem, 
Pennsylvania.     The  topography  of  the  land  there  is 
such  that  it  was  found  best  to  arrange  the  entire  field 
on  two  terraces,  with  a  drop  of  thirty-three  feet  be- 
tween them.    The  upper  plateau  contains  the  practice- 
field,  running  tracks,  buildings    and    parking    space; 
the  lower  plateau  contains  the  stadium,  including  the 
gridiron  and  baseball  diamond.     This   field  is  about 
six  hundred  feet  by  two  hundred.    The  structure,  when 
completed,  will  enclose  the  field  entirely  on  two  sides, 
and  partly  on  two  other  sides,  leaving  one  corner  open. 
It  is  of  reinforced  concrete,  and,  along  the  side  ad- 
jacent to  the  upper  field,  the  seats  are  placed  directly 
on  the  cut  made  by  excavation,  much  as  in  the  con- 
struction of  a  bowl.     On   the  other  three   sides  con- 
crete supports  are  used.     The  seating  capacity  of  the 
finished  structure  will  be  fifteen  thousand,  with  stand- 
ing room  for  five  thousand  more.     A  novel  and  effica- 
cious method  of  draining  the  seats  and  aisles  is  pro- 
vided here  by  a  wash  of  one-eighth  of  an  inch  to  the 
foot  from  the  centre  of  the  seat  to  the  aisle,  the  water 
then  being  carried  away  down  the  aisle.     This  is  so 
effectual  that  half  an  hour  after  a  heavy  rain  the  seats 
are  quite  dry  and  ready  for  use  without  inconvenience. 
Up  to  this  time  modern  .stadia  have  not  been  prais- 
ed generally  for  their  decorative  art,  as  is  the  Coliseum, 
although  those  built  lately  compare  favorably  with  the 
descriptions  of  the  ancient  structures;  their  great  size 
gives  them  dignity  and  makes  them  impressive.     We 
have  scarcely  come  to  the  point  of  placing  gardens  and 
trees  on  the  tops  of  the  walls,  as  on  the  Arena  built 
by  Napoleon  at  Milan,  since  we  have  found  that  even 
that  space  must  be  used  for  seats  and  standing  room ; 
but  the  general  lines  of  the  Syracuse  Stadium,  the  Le- 
high Stadium,  many  of  those  of  the  universities  of  the 
west,   the   Harvard   Stadium   and   the   bowls   at   Yale 
and  Princeton,  etc.,  will  stand  comparison  with  others 
of  the  kind  which  have  gone  before. 

As  to  size,  the  Yale  Bowl  has  an  outside  measure- 
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ment  of  nine  hundred  and  thirty  feet  by  seven  hundred 
and  fifty,  and  an  inside  measurement  of  five  hundred 
feet  by  three  hundred.  The  Coliseum  has  an  outside 
measurement  of  six  hundred  and  seventeen  feet  by 
five  hundred  and  twelve,  and  an  inside  measuremenl 
of  two  hundred  and  eighty-two  feet  by  one  hundred 
and  seventy-seven.  While  the  Yale  bowl  now  handles 
a  crowd  of  about  seventy  thousand,  it  can,  by  the  con- 
struction of  another  deck  of  seats — as  has  been  done 
at  the  New  York  Polo  Grounds — be  so  enlarged  as  to 
accommodate  one  hundred  thousand  spectators  with 
expedition  and  safety.  From  present  indications,  il 
looks  as  though  this  would  have  to  be  done  in  a  short 
time. 

In  the  placement  of  the  Yale  Howl  about  half  un- 
derground, there  api)eared  an  entirely  new  note  in  the 
construction  of  stadia.  The  vertical  distance  from  the 
gridiron  to  the  top  of  the  wall  back  of  the  seats  is  fifty- 
four  feet,  and  of  this  distance  just  about  half  is  below 
the  level  of  the  adjoining  land.  The  advantages  of 
this  arrangement  arc  largely  in  stability,  economy  of 
construction  and  ease  of  maintenance.  Exits  to  the 
ground  are  reached  by  steps,  and  also  by  tunnels  to 
the  surrounding  buildings. 

The  shape  of  college  stadia  and  bowls  is  usually  el- 
liptical, with  the  seats  either  partly  or  completely  sur- 
rounding the  field.  That  of  stands  has  usually  been 
straight  along  the  sides  of  the  field.  At  Belmont  Park, 
and  at  other  race-tracks,  the  stands  have  been  placed 
at  a  small  angle  to  the  straight  line  of  the  outside 
track,  and  they  have  been  found  to  be  most  satisfac- 
tory. 

There  are  many  ways  to  use  concrete  in  stands, 
stadia  and  bowls.  In  the  stand  at  the  Empire  City 
Track,  at  Yonkers,  N.Y.,  I  put  two  and  one-half  inches 
of  concrete  upon  corrugated  iron,  for  treads.  This 
made  a  very  satisfactory  floor  and  was  the  only  con- 
crete used  in  the  stand,  with  the  exception  of  that 
used  in  the  foundations  and  pavement.  The  stand  was 
built  in  1899  and  is  in  good  condition  to-day.  At  Bel- 
mont Park  very  much  the  same  use  was  made  of  con- 
crete, although  the  iron  was  covered  to  a  somewhat 
greater  extent.  At  Pittsburgh,  on  the  stand  at  Forbes 
Field,  concrete  was  used  in  the  same  manner,  but  the 
bleachers  were  constructed  entirely  of  reinforced  con- 
crete, no  steel  being  used  excepting  for  the  reinforce- 
ment of  the  concrete  and  for  the  standards  for  the 
seats. 

One  of  the  greatest  fields  for  the  use  of  stands  is  at 
fair  grounds.  As  a  rule,  these  stands  have  been  of 
steel.  Reinforced  concrete,  no  doubt,  will  come  into 
use  for  the  seating  decks,  but  I  do  not  believe  that  it 
ever  will  prove  practicable  to  make  the  roofs  of  any 
material  other  than  wood  or  steel.  Stands  at  fairs 
must  be  of  great  seating  capacity,  as  they  are  used 
more  as  a  seating  area  than  as  a  shelter  for  a  moving 
crowd,  such  as  attend  races.  It  may  be  that  some  form 
of  reinforced  roof  can  be  devised  that  will  cover  at 
least  a  portion  of  these  stands  and  give  satisfaction. 

This  leads  up  to  the  demand  which  is  coming  for 
a  stand  from  which  air  craft  maj'  be  viewed.  A  por- 
tion of  the  roof,  if  not  all  of  it,  will  be  done  away 
with,  making  it  possible  to  get  an  entire  structure  of 
reinforced  concrete  at  a  reasonable  cost,  with  a  treat- 
ment which  is  ornamental  and  not  too  heavy. 

Also,  the  demand  has  come,  at  automobile  races, 
for  stands  holding  about  one  hundred  thousand  people. 
This  problem,  as  yet.  has  not  been  worked  out  satis- 
factorily, and  will  probably  result  in  a  combination  of 
the  stand  with  a  stadiiun  or  bowl  treatment,  since  th? 


requirement  is  for  a  structure  combining  the  different 
elements  of  all  three  kinds  of  schemes.  In  the  con- 
struction of  these  stands  it  is  not  necessary  to  put  so 
much  emphasis  on  their  permanency  as  is  the  custom 
with  the  other  structures,  since  it  seems  to  be  recog- 
nized that  automobile  racing  is  rather  a  passing  fancy 
and  may  not  endure.  In  fact,  the  tracks  frequently  are 
laid  out  in  the  suburbs  of  cities,  with  the  intention  of 
destroying  them  when  it  is  possible  to  dispose  of  the 
land  for  the  building  of  dwellings. 

The  old  grass-stepped  banks  from  which  many  of 
the  English  sports  have  been  witnessed  was  the  source 
of  the  idea  of  the  bowl,  and  it  seems  to  me  to  have 
possibilities  of  further  development,  as  the  tendency 
is  to  simplify  as  much  as  possible  the  arrangements 
for  witnessing  our  games  and  to  reduce  the  cost  per 
seat.  Reinforced  concrete  seems  to  be  the  best  me- 
dium for  doing  this,  and  the  problem  now  is  to  make  a 
suitable  foundation  that  will  permit  of  a  minimum 
amount  of  concrete  being  used. 

As  to  shape,  materials  of  construction,  drainage 
and  provision  for  maintenance,  I  feel  that  modern  en- 
gineering has  proved  equal  to  coping  with  every  situa- 
tion which  may  arise  in  the  matter  of  stands,  stadia 
and  bowls ;  but  I  still  feel  that  it  is  needful  to  solve  the 
problem  of  dealing  with  the  unlimited  crowds  at  sport- 
ing events.  There  should  be  provided  some  place 
where  as  many  people  as  wish  it  may  see  a  perform- 
ance in  the  open  with  ease  and  no  danger  to  life  or 
limb.  Transportation  is  working  out  its  problem  of 
crowds,  and  in  the  meantime  we  are  struggling  into 
over-crowded  elevated,  surface  and  subway  trains. 
Until  the  problems  which  I  have  been  discussing  are 
solved,  we  shall  continue  to  be  pushed  and  crowded 
at  athletic  events  in  the  open. 


Replacing   a    100-ft.   Steel    Bridge   Span    in 
Five  Hours 

A  single-deck  of  the  Second  Avenue  bridge,  carry- 
ing the  Third  Avenue  elevated-railway  line  over  the 
Harlem  River,  New  York  City,  was  lifted  on  scows  by- 
tide  action,  towed  out  of  the  way,  and  replaced  by  a 
new  double-deck  span,  all  between  2  and  7  a.m.  on 
Monday,  February  22.  Both  were  through  Pratt-truss 
bridges  with  pin  connections.  The  span  length  is  101 
ft.  lOj^  ins.  The  trusses  of  the  new  bridge  are  26  ft.  c. 
to  c.  at  the  north  end  and  40  ft.  11^  ins.  c.  to  c.  at  the 
south.  The  difference  is  due  to  a  spread  of  track  on 
account  of  a  switch  placed  on  the  bridge.  The  total 
weight  of  span  and  floor  system  is  375  tons. 

The  new  bridge  had  been  erected  on  pile  falsework 
along  the  river  bank,  near  the  bridge  site.  On  the  tide 
preceding  the  one  used  in  removing  the  old  span,  the 
new  structure  was  taken  on  two  28j/j  x  92-ft.  scows 
which  were  slipped  under  the  span  through  openings 
left  in  the  falsework.  As  the  tide  rose,  the  span  was 
picked  up  on  framed  bents  erected  on  the  scows.  The 
span  thus  floated  was  then  towed  to  a  point  near  the 
bridge  site.  On  the  following  tide  two  scows  were 
floated  under  the  old  span  and  a  half-hour  before  traf- 
fic was  stopped  (2  a.m.  on  February  22)  blocking  was 
started.  In  addition  to  utilizing  the  rise  of  the  tide, 
hydraulic  jacks  were  used,  to  save  time. 

As  soon  as  the  old  span  was  towed  out  of  the  way, 
the  scows  carrying  the  new  one  were  floated  into  posi- 
tion. Before  the  new  span  was  lowered  the  old  shoes 
and  expansion  rollers  were  replaced  by  new  sets.  The 
new  span  was  steadied  by  tackle  and  was  lowered  by 
means  of  sand  jacks,  six  to  a  scow. — Engineering 
News. 
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The    Varying    Requirements   of    Mechanical 
Plant  for  HandHng  Concrete 


By  W.  P. 

MECHANICAL  plant  for  handling  concrete 
varies  with  the  character  and  extent  of  the 
work  and  the  conditions  at  the  site.  In 
this  article  I  propose  to  outline  some  of  the 
methods  used  in  the  construction  of  reinforced  con- 
crete buildings. 

It  should  be  borne  in  mind  that  in  work  of  this 
class  the  opportunity  for  extensive  labor-saving  de- 
vices is  not  as  great  as  in  work  where  greater  masses 
of  concrete  are  handled. 

There  are  two  classes  of  equipment  which  can  be 
used  in  a  mechanical  plant  for  handling  concrete.  One 
class — that  which  is  standard,  and  which  can  be  used 
on  nearly  every  job — consists  of  mixers,  hoists,  charg- 
ing and  placing  barrows  and  similar  equipment.  For 
this  class  of  equipment  the  contractor  need  never  hesi- 
tate to  buy  the  best  in  the  market,  as  it  can  be  used 
over  and  over  again  and  is  always  a  good  asset.  The 
second  class  covers  that  which  can  only  be  used  in 
special  cases,  such  as  unloading  devices,  industrial 
track  and  cars,  cableways  and  other  special  machin- 
ery. The  contractor  should  be  very  careful  before 
investing  in  the  latter  form  of  equipment,  as  in  many 
cases,  unless  the  character  of  work  which  he  is  doing 
is  such  that  this  special  equipment  can  be  used  on 
succeeding  jobs,  its  cost  will  more  than  make  up  for 
the  saving  in  labor  gained  by  its  use.  This  is  particu- 
larly the  "case  in  reference  to  large  elevated  hoppers 
for  holding  the  concrete  aggregate,  as  the  salvage 
from  these  hoppers  at  the  end  of  the  job  is  small 
compared  to  their  total  cost,  and  unless  the  job  is  a 
very  large  one  the  saving  in  labor  does  not  equal  the 
expense  of  installing  the  hoppers  and  the  necessary 
extra  equipment  needed  when  they  are  used. 

Method  Generally  Followed 

A  common  method  of  handling  concrete  on  a  build- 
ing is  as  follows :  The  material  comes  to  the  building 
either  by  wagon  or  on  cars.  The  cement  is  stored  in 
a  shed  built  for  that  purpose,  and  the  sand  and  stone 
are  unloaded  directly  on  the  ground  as  near  to  the 
mixer  as  possible.  If  the  building  has  a  cellar  below 
the  level  on  which  the  material  is  stored,  the  mixer 
is  placed  in  this  cellar  and  a  charging  hopper  is  placed 
above  the  mixer  with  a  platform  around  its  top,  on  or 
slightly  below  the  level  of  the  ground  where  the  ma- 
terial is  stored.  The  aggregate  will  be  taken  from  the 
storage  pile  by  buggies  to  the  charging  hopper,  and 
after  the  concrete  is  mixed  it  will  be  hoisted  and 
dumped  into  a  distributing  hopper,  above  the  floor 
being  concreted,  from  which  point  it  will  be  taken 
by  buggies  or  chutes  to  the  place  where  it  is  to  be  used. 

Conditions  arise  at  times  when  certain  modifica- 
tions of  this  scheme  can  be  used  to  advantage.  There 
is  a  tendency  sometimes,  however,  to  put  in  too  much 
equipment,  and  the  contractor  will  find  that  the  sav- 
ing in  labor  does  not  equal  the  cost  of  special  equip- 
ment. The  contractor  must  also  take  into  considera- 
tion that  in  putting  in  elaborate  equipment  he  is  put 
lo  this  expense  at  the  start  of  the  job,  while  the  labor 
cost  which  it  replaced  is  distributed  over  the  entire 

♦  Paper  presented  at  the  Eleventh  Annual  Convention  of  the  Ameri- 
can  Concrete  Institute. 

t  President,  Ferro-Oonorete  Construction  Company,  Cincinnati,  Ohio. 
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length  of  the  job  and  therefore  it  requires  more  money 
lo  carry  on  a  job  with  elaborate  equipment. 

Cars  to  Mixers  Direct 

Where  material  is  delivered  to  the  site  of  a  build- 
ing by  rail  and  the  mixing  plant  can  be  conveniently 
located  near  the  switch,  it  will  often  be  found  a  great 
advantage  on  a  job  to  handle  the  aggregate  directly 
from  the  cars  to  the  mixers  without  storage.  Where 
this  is  done  it  is  well  to  store  some  of  the  aggregate 
for  emergencies.  A  convenient  arrangement  of  the 
l)lant  for  this  purpose  is  to  build  bins  along  the  un- 
loading switch.  These  bins  need  consist  of  only  one 
])artition  about  2  ft.  away  from  the  edge  of  the  car, 
with  the  top  of  the  partition  brought  up  to  the  height 
of  the  floor  of  a  freight  car.  A  division  partition  in 
the  opposite  direction  should  run  out  about  10  ft.,  to 
separate  the  fine  and  the  coarse  aggregate.  A  plat- 
form about  6  ft.  wide  should  be  built  at  the  top  of  the 
bin,  the  planks  on  the  platform  not  being  nailed,  so 
that  when  it  is  desired  to  unload  directly  into  the  bins 
it  can  be  done  by  moving  the  planks  over  to  the  edge 
of  the  platform.  The  platform  should' run,  preferably, 
with  a  downward  grade,  to  the  mixing  plant.  When 
this  arrangement  is  followed  it  is  difficult  to  avoid 
having  some  demurrage  on  cars,  but  it  saves  tc- 
handling  of  material,  and  in  a  number  of  cases  this 
saving  is  greater  than  the  extra  charge  incurred  for 
demurrage.  On  a  very  large  job  it  may  pay  to  build 
two  overhead  charging  hoppers,  one  for  sand  and  one 
for  stone,  and  have  these  so  located  that  the  material 
can  be  dumped  by  gravity  directly  into  the  mixing 
hopper.  The  mixing  hopper  can  be  so  constructed  that 
it  will  have  sufficient  sand  for  a  charge  when  it  is  filled 
to  a  certain  height.  Then  the  stone  can  be  added  to 
another  height  and  after  the  cement  is  added  the 
charge  will  be  ready  for  the  mixer,  into  which  it  will 
be  dumped  by  gravity.  Where  this  arrangement  is 
used,  a  derrick  may  be  placed  in  such  a  manner  that 
material  can  be  unloaded  directly  from  cars  to  the 
storage  hoppers  by  clam  shell  or  similar  equipment, 
which  can  also  be  used  for  unloading  into  a  storage 
pile  on  the  ground,  as  it  would  be  inadvisable  to  build 
the  storage  hoppers  sufficiently  large  to  provide  for 
all  the  material  required.  As  a  general  thing,  how- 
ever, it  would  be  possible  to  locate  the  unloading  der- 
rick in  such  a  position  that  material  could  be  taken 
direct  from  the  cars  to  the  storage  hopper,  from  the 
cars  to  the  storage  pile,  or  from  the  storage  pile  to  the 
storage  hopper.  In  either  of  the  above  plans  the  ob- 
ject is  to  handle  as  much  material  as  possible  directly 
from  cars  to  storage  hopper  or  mixer  without  a  double 
handling. 

In  unloading  material  from  cars  where  the  above 
arrangement  is  not  practicable,  it  is  sometimes  found 
advantageous  to  have  a  hopper  which  can  be  fastened 
to  the  side  of  a  car,  so  that  material  can  be  shovelled 
from  the  car  directly  into  the  hopper.  The  advantage 
of  this  is  that  no  time  is  lost  in  shovelling  from  the 
car,  and  also  that  more  trips  can  be  made  in  hauling 
material  from  the  car,  as  there  is  no  long  wait  during 
loading. 

In  our  work  we  have  found  that  where  a  level  run 
can  be  used,  a  two-wheel  buggy,  holding  4  cu,  ft.,  is 
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the  most  convenient  form  of  equipment  for  getting 
the  aggregate  from  the  storage  piles  to  the.  mixing 
plant.  Where  wheeling  is  bad,  an  end-dumping  3- 
cubic  foot  wheelbarrow  can  be  used  to  better  ad- 
vantage. These  barrows  arc  used  as  a  gauge  for 
measuring  material.  In  some  cases,  however,  where 
material  comes  in  by  rail  and  the  switch  is  over  200 
ft.  from  the  mixing  plant,  it  will  be  found  advantageous 
to  transport  the  aggregate  from  the  switch  to  the 
mixer  by  industrial  tracks  and  small  side-dumping 
cars.  Where  conditions  are  such  that  the  mixer  can- 
not be  placed  low  enough  to  have  the  cars  dumped 
directly  into  the  hopper  above  the  mixer,  without  ele- 
vation, cars  can  be  brought  up  an  incline  to  the  de- 
sired point  and  thus  dumped  directly  into  the  charg- 
ing hopper.  Where  this  is  done,  the  cars  can  be  hauled 
up  this  track  l)y  the  same  engine  which  operates  the 
mixer  and  the  rest  of  the  track  can  be  graded  so  that 
the  cars  operate  by  gravity. 

On  one  job  in  the  writer's  experience,  where  double 
tracks  were  to  run  into  the  building  after  it  was  com 
pleted,  it  was  found  practical  to  place  the  mixer  at 
the  end  of  these  tracks.  As  soon  as  the  concrete  had 
been  finished  to  the  point  where  the  tracks  were  to 
go,  the  latter  were  put  in  place  and  cars  were  backed 
up  within  10  ft.  of  the  mixer.  A  small  6-in.  I-beam 
track  was  placed  above  the  centre  line  of  each  car. 
This  track  ran  to  a  point  above  the  charging  hopper, 
which  emptied  directly  into  the  mixer.  A  scraper,  sim- 
ilar to  an  ordinary  dirt  scraper,  was  used  for  convey- 
ing the  material  from  the  car  to  the  charging  hop- 
per. A  steel  cable  was  attached  to  this  scraper  and 
passed  over  an  8-in.  sheave,  attached  to  an  overhead 
traveller  which  ran  on  the  I-beam  track.  The  cable  ran 
along  the  line  of  the  track,  and  was  attached  to  an  extra 
drum  on  the  hoisting  engine.  The  traveller  was  about 
18-in.  long  and  extended  about  4  ft.  below  the  track.  On 
this  lower  portion  was  a  catch  to  hold  the  scraper 
when  the  traveller  was  in  motion.  A  lever  released 
this  catch,  allowing  the  scraper  to  drop  and  at  the 
same  time  lock  the  traveller  to  prevent  it  from  slid- 
ing back  towards  the  mixer.  The  locking  device  was 
not  sufficient  to  prevent  this  from  sliding  entirely,  and 
a  rope  was  used  to  hold  the  traveller  in  position  while 
loading  the  scraper.  The  I-beam  tracks  were  long 
enough  to  unload  two  cars  on  each  track  without 
switching,  and  as  we  were  able  to  have  cars  switched 
morning  and  noon  we  could  imload  eight  cars  of  ag- 
gregate per  day.  On  this  job  there  was  practically 
no  room  for  storage  of  aggregate  and  it  was  handled 
directly  from  car  to  mixer.  The  I-beam  tracks  were 
inclined,  so  that  the  empty  scrapers  returned  to  the 
car  by  gravity. 

Location  of  Mixing  Plant 

The  location  of  the  mixing  jilant  on  any  job  is  de- 
termined by  two  factors :  fn  st,  dei)ending  on  the  ease 
of  getting  the  materials  of  which  the  concrete  is  com- 
posed delivered  near  the  plant ;  second,  the  position 
of  the  plant  relative  to  distributing  the  concrete  to  all 
parts  of  the  work  with  as  little  labor  as  possible.  A 
mechanical  mixer  is  essential  on  all  jobs  of  any  mag- 
nitude. A  batch  mixer  is  most  commonly  used  for 
reinforced  concrete  work.  We  tind  what  is  known  as 
a  4-bag  mixer  the  most  convenient  size  for  general 
work. 

It  is  often  necessary  to  place  some  of  the  concrete 
footings  before  the  mixing  plant  can  be  permanently 
located  for  the  building  construction.  In  a  number 
of  cases  it  will  be  found  as  cheap  to  do  this  preliminary 
concrete  work  by  hand  as  in  any  other  manner.    There- 


fore, when  the  mixer  is  finally  set  up  it  is  generally 
in  a  permanent  position  for  mixing  the  concrete  for 
the  job  in  question. 

In  nearly  all  cases  it  will  pay  to  arrange  the  mix- 
ing plant  so  that  the  cement  and  aggregate  can  be 
dumped  into  a  charging  hopper,  which  allows  a  com- 
plete charge  to  be  dumped  into  the  mixer  at  one  time. 
This  saves  time,  as  while  the  mixer  is  mixing  one 
charge  another  charge  can  be  prepared.  In  laying  out 
this  plant  it  is  much  the  best  to  have  this  charging 
hopper  stationary  and  above  the  mixer,  so  that  the 
charge  can  go  directly  into  the  mixer  without  being 
elevated.  It  will  often  be  found  cheaper  in  the  end 
to  dig  a  hole  in  which  to  place  a  mixer  rather  than  to 
use  any  elevating  machinery ;  however,  in  some  cases, 
where  the  work  is  not  extensive  enough  to  warrant 
this  expense,  some  form  of  hopper  can  be  used  into 
which  the  material  can  be  dumped,  lifted  and  dumped 
into  the  mixer.  Mixers  are  sold  with  attachments  of 
this  kind  which  can  be  used  when  desired. 

Another  satisfactory  arrangement  of  plant,  where 
the  mixer  cannot  be  charged  by  gravity  without  elevat- 
ing the  aggregate,  is  to  have  a  bucket  hoist  adjacent 
and  similar  to  the  concrete  hoist.  The  charge  is  dump- 
ed dry  into  this  bucket,  elevated  and  dumped  into  a 
stationary  charging  hopper,  and  from  there  goes  by 
gravity  to  the  mixer.  This  method  has  the  advantage 
of  having  two  charges  ready  ahead  of  the  mixer.  The 
same  engineer  and  engine  on  the  regular  hoist  can  be 
used  here. 

The  hoist  we  have  adopted  for  our  work  on  ordin- 
ary buildings  is  a  bucket  hoist  with  a  frame  tower, 
with  lumber  cut  to  standard  sizes,  so  that  it  can  be 
used  on  any  job.  The  concrete  dumps  directly  from 
the  mixer  into  the  bucket  and  is  lifted  and  dumped 
into  the  distributing  hopper.  This  hopper  is  raised 
to  the  desired  height  on  the  tower  by  a  block  and  fall. 
We  usually  take  concrete  from  this  hopper  either  by 
2-wheel  buggies  containing  about  6  cu.  ft.  or  by  con- 
crete chutes.  The  runways  for  these  buggies  are 
formed  by  2  x  12  planks  raised  on  small  trestles  about 
1  ft.  high,  which  keep  the  runway  above  the  steel  re- 
inforcement. The  hopper  is  kept  at  sufficient  height 
so  that  the  buggies  can  get  underneath  the  chute  at 
its  lower  end. 

Where  the  building  covers  a  good  deal  of  ground, 
it  is  often  found  convenient  to  chute  the  concrete  from 
the  main  hoist  to  various  portions  of  the  work,  and  in 
some  cases  to  re-elevate  and  re-chute.  The  angle  of 
the  chutes  depend  somewhat  on  the  character  of  the 
concrete  and  of  the  aggregate  of  which  it  is  composed. 
We  have  found  that  a  convenient  slope  is  1  ft.  verti- 
cal to  4  ft.  horizontal.  Where  wire  ropes  are  used  to 
suspend  the  cable,  the  ropes  should  be  drawn  as  taut 
as  possible,  so  that  the  inclination  of  the  slope  of  the 
chutes  will  not  vary  when  the  concrete  starts  to  flow 
through  them.  A  convenient  way  of  drawing  this 
rope  taut  is  to  stretch  the  rope  as  tightly  as  conveni- 
ent and  then  attach  another  rope  to  it  and  pull  down 
on  the  other  rope.  Another  convenient  method  of 
handling  chutes  is  to  have  a  boom  attached  to  the  con- 
crete hoist.  We  have  found  a  convenient  arrangement 
for  this  is  to  have  chutes  about  34  ft.  long,  one  end  of 
the  chute  being  attached  to  the  bottom  of  the  hopper 
at  the  top  of  the  hoist,  with  gate  to  allow  concrete  to 
run  into  the  chute  as  desired.  The  other  end  of  the 
chute  is  held  by  a  line  attached  to  the  boom  above  that 
end  of  the  chute,  the  boom  being  a  split-boom  so  de- 
signed as  to  allow  the  chute  to  pass  through  it.  An- 
other chute  of  the  same  length  can  be  attached  to  the 
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lower  end  of  the  first  chute  and  concrete  from  the  first 
chute  dumped  into  the  second,  the  lower  end  of  the 
second  chute  being  held  above  the  floor  on  which  con- 
crete work  is  being  done  by  a  light  A-frame  made  of 
wood.  The  boom  should  extend  10  or  12  ft.  beyond 
the  point  where  the  first  chute  is  attached  and  a  block 
and  fall  run  from  the  end  of  the  boom  to  a  point  on 
the  second  chute  5  or  6  feet  from  its  lower  end.  Then 
when  it  is  desired  to  move  the  second  chute  this  end 
can  be  raised  by  the  block  and  fall  and  swung  to  a  new 
position.  It  will  be  found  that  this  will  hardly  answer 
for  the  purpose  of  holding  the  chute  when  concreting, 
so  that  the  A-frame  under  the  lower  end  will  be  neces- 
sary, and  the  block  and  fall  is  only  used  for  the  pur- 
pose of  changing  the  position  of  the  chute.  A  small 
chute  10  or  12  ft.  long,  moved  by  hand,  can  distribute 
the  concrete  from  the  end  of  the  second  chute.  Of 
course,  in  chuting  in  this  manner,  the  distance  the 
concrete  can  be  taken  is  limited,  but  we  have  found  it 
a  very  satisfactory  method  where  the  distances  are 
not  too  great.  Very  often  it  is  found  advisable  to 
chute  the  concrete  to  certain  points  on  a  job  and  wheel 
from  these  points  to  the  position  where  the  concrete 
is  used. 


Another  method  of  handling  concrete  on  buildings 
is  the  use  of  large  derricks  and  bottom-dumping  buck- 
ets. We  tried  this  method  on  several  jobs,  using  two 
80-ft.  boom  derricks,  which  were  placed  on  wooden 
towers  adjacent  to  the  buildings,  the  towers  being 
high  enough  to  allow  the  boom  to  clear  the  roof,  so 
that  the  derricks  were  not  moved  after  Ijeing  placed 
until  the  job  was  completed.  The  buckets  were  large 
enough  to  receive  one  charge  direct  from  the  mixer, 
and  the  concrete  was  dumped,  in  most  cases,  directly 
on  the  forms  where  used ;  otherwise,  where  the  der- 
rick would  not  reach,  the  concrete  was  dumped  into 
a  hopper  and  from  there  wheeled  to  ])lace.  These 
booms  could  also  be  used  for  hoisting  form  work,  steel 
and  other  building  material.  The  disadvantage  of  this 
form  of  plant  is  that  its  use  is  limited,  because  it  re- 
quires room  for  placing  and  opefating  the  derrick, 
which  is  not  always  available ;  also,  in  congested  dis- 
tricts, it  is  often  impossible  to  guy  the  derrick.  The 
cost  of  placing  and  removing  the  derrick  is  so  great 
that  it  can  only  be  used  economically  on  large  jobs. 
Therefore,  as  the  first  cost  of  this  form  of  equipment  is 
rather  great,  and  its  use  is  restricted,  it  is  not  recom- 
mended for  general  use. 


Liquid   Chlorine    Sterilization   of   the   Water 
Supply  of  St.  Catharines,  Ont. 


THE  cit)'  of  St.  Catharines,  Ont.,  situated  in  the 
Niagara  Peninsula  between  Lakes  Erie  and 
Ontario,  since  1878  has  obtained  its  water 
supply  from  the  Welland  Canal  (the  connect- 
ing waterway  between  thfe  two  lakes),  and  up  to  re- 
cent years  the  water  has  been  of  excellent  quality. 
However,  the  rapidly  increasing  population  of  the  dis- 
trict adjoining  the  waterway,  together  with  the  added 
amount  of  navigation  through  the  canal,  has  naturally 
created  a  corresponding  possible  pollution.  In  1912, 
when  it  was  decided  by  the  Dominion  Government  t? 
proceed  with  the  construction  of  the  Ship  Canal  by  en- 
larging portions  of  the  existing  canal  to  accommodate 
vessels  of  10,000  tons,  it  was  realized  by  the  Water 
Works  Commission  that  steps  should  be  taken  to  pro- 
tect the  community  from  possible  epidemics  arising 
from  the  pollution  of  the  water  supply,  not  alone  from 
the  actual  operations  entailed  in  the  necessarily  ex- 
tensive works,  but  also  from  the  large  number  of  em- 
ployees engaged,  the  majority  of  whom  have  little 
knowledge  (and  care  less)  of  the  laws  of  sanitation. 

The  writer  in  his  annual  report  of  1913  again  force- 
fully reminded  the  commission  of  the  necessity  of  im- 
mediate action,  the  analysis  showing  frequent  pollu- 
tion, presence  of  B.  Coli,  and  notice  was  issued  advis- 
ing consumers  to  boil  all  water  before  drinking.  Action 
was  taken  by  the  commission  on  the  report  in  Janu- 
ary, 1914,  the  superintendent  being  directed  to  investi- 
gate the  merits  of  the  different  methods  of  steriliza- 
tion and  report  thereon,  and  he  was  authorized  to  visit 
a  number  of  waterworks  plants  so  equipped  in  the  ad- 
joining states. 

Being  quite  familiar  with  the  several  types  of  equip- 
ments for  the  use  of  hypochlorite  of  lime  and  the  re- 
sults obtained  therefrom,  the  principal  consideration 
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given  to  this  method  was  the  obtaining  of  plans  and 
prices  for  an  automatically  operated  plant  suitable  to 
the  local  conditions. 

The  ultra  violet  ray  method  was  also  considered 
carefully,  all  available  data  being  obtained  and  studied. 
Owing  to  the  fact  that  the  local  water  supply  is  not  a 
filtered  one,  and  at  times  is  slightly  turbid  and  rather 
high  in  organic  content,  it  was  felt  that  although  the 
commission  has  available  a  large  block  of  electric 
power  "free  "  the  general  conditions  were  not  suitable 
for  the  ultra  violet  method  of  treatment,  and  bids  for 
this  type  of  equipment  were  not  asked  for. 

Liquid  chlorine  was  given  very  careful  considcra- 
ticjn,  as  to  its  qualities,  cost,  results,  etc.,  and  the  dif- 
ferent types  of  apparatus  for  its  application  and  con- 
trol were  inspected  by  visiting  a  number  of  plants 
which  were  in  operation  and  by  obtaining  all  possible 
data  thereon. 

Having  in  the  meantime  secured  prices  on  the  dif- 
ferent apj)aratus,  the  writer  first  submitted  his  report 
to  the  Provincial  Board  of  Health  and  received  the 
apjjroval  of  that  body  for  the  proposed  installation  and 
presented  the  report  to  the  commission  on  March  31, 
1914,  recommending  the  installation  of  a  liquid  chlor- 
ine plant  for  the  sterilization  of  the  supply.  He  further 
recommended  the  accejjtance  of  the  proposition  of  the 
I'-lectro  Bleaching  Gas  Company,  of  New  York,  in- 
cluding a  36-in.  V'enturi  meter  and  complete  automatic' 
aj)paratus  for  the  control  and  regulation  of  the  liquid 
chlorine ;  the  company  guaranteeing  the  efficiency  and 
accuracy  of  the  whole  apparatus  and  furnishing  a  guar- 
antee bond  covering  the  agreement. 

The  report  and  recommendation  was  adopted  by 
the  commission,  and  authority  was  given  to  execute  a 
contract  for  the  apparatus  and  to  proceed  with  the 
work  outlined  as  necessary  for  the  installation. 

Active  work  on  the  excavation  for  the  concrete 
meter  and  valve  chamber  was  commenced  on  May  26, 
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the  work  being  done  by  day  lal)or  under  the  writer's 
supervision,  the  excavation  at  this  point  lieing  16  ft. 
to  20  ft.  deep.  The  work  of  settinj;  the  36-in.  meter 
tube  involved  cutting  out  and  removal  of  four  lengths 
of  36-in.  pipe,  ])lacing  the  36-in.  valve  and  providing 
the  36-in.  x  20-in.  l)y-pass  with  20-in.  valve  as  shown 
in  Fig.  1,  the  20-in.  connection  being  made  with  an 
A.  P.  vSmith  No.  2  tapping  machine,  without  interrup- 
tion of  the  supply. 

All  concrete  was  of  1  :6  mixture,  using  clean,  sharp 
pit  gravel,  mixed  wet,  and  liberal  (piantities  of  clean, 
sharp  angled  limestone  spawls.  The  cross  walls  of  the 
chlorine  house  are  j)rimarily  supported  on  steel  l)eams, 
resting  on  the  chamber  walls,  the  whole  being  con- 
tinued as  a  unit  up  to  elevation  303  (local  datutn)  as 
shown  on  profile  of  Fig.  1.  The  concrete  floor  of  the 
chlorine  house  and  the  roof  of  the  chamber  are  rein- 
forced with  4-in.  (65-lb.)  steel  rails  and  ex])anded 
metal. 

The  superstructure  is  of  double-liollow  concrete 
blocks,  strapped  on  the  interior  and  Hned  with  "Beaver 


tribution,  a  distatice  of  21,000  ft.,  thus  affording  ample 
time  for  complete  chlorination  before  the  supply 
reaches  the  consumer. 

The  36-in.  Venturi  meter  is  the  i>roduct  of  the 
Builders'  Iron  Foundry  of  Providence,  R.  I.  It  is  <le- 
signed  esjjecially  for  the  rather  unusual  local  condi- 
tions, the  recording  apparatus  being  the  float-operated 
type  "M"  register,  indicator-recorder,  the  indicator  and 
recorder  being  in  Imperial  gallons,  while  the  register 
is  shown  in  cubic  feet. 

The  recorder  is  i)laced  directly  over  the  float  pipes, 
thereby  obtaining  the  best  possible  results  in  opera- 
tion, not  only  of  the  meter  recording  apparatus,  but 
also  of  the  chlorine  regulating  mechanism  operated 
from  the  recorder,  all  possible  frictional  losses  being 
eliminated. 

The  liquid  chlorine  apparatus  was  made  and  in- 
stalled by  The  Electro  Bleaching  Gas  Company,  of 
New  York,  and  is  known  as  their  Model  "C,"  automatic 
ty])e  of  equipment.  The  installation  was  made  on  a 
])arallel  centre  line  with  the  meter  recirfjcr,  at  a  dis- 
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Plan  and  prolile  of  buildings  and  pipinit  for  liquid  chlorine  plant. 


Board,"  the  whole  being  finished  in  harmonious  col- 
ors. Power,  light  and  heat  for  the  plant  is  obtained 
from  12()-volt,  ()6-cycle  current,  of  which  the  commis- 
sion has  .SOO  h.p.  "free"  from  tlie  Power  Company 
wliose  plant  adjoins  tiie  works  oi  the  commission. 

The  general  design  of  piping  and  valves  at  the  in- 
take crib  and  valve  house  is  as  shown  in  l""ig.  1  and 
furnishes  an  ideal  combination  of  feeds,  which  may 
l)e  used  combined  or  inde])endeiitlv  from  three  se))- 
arate  intakes  if  so  desired,  in  event  of  trouble  or  the 
luiwatering  of  cither. 

The  jilacing  of  tiie  36-iii.  and  JO-in.  \al\es  at  the 
i)y-pass  l)elow  the  Venturi  meter  gives  the  advantage 
of  operating  cither  or  both  maiiis  without  disturbing 
the  chlorination   treatment. 

I-'rom  tljis  point  the  supi)ly  is  convoyed  to  tlie  citv 
by  two  mains.  The  20-in.  shown  on  tiie  plan  is  reduced 
to  l()-in.  at  the  foot  of  the  escari)inent  and  enters  the 
.  distributiim  system  at  the  extreme  westerly  end.  The 
36-in.  is  laid  to  the  shaft  of  the  tunnel  as  sliown,  the 
tunnel  being  6  x  8  ft.  in  section  for  a  distance  of  4,200 
ft.  to  a  concrete  bulkhead  where  it  connects  to  a  24-in. 
cast-iron  main  laid  to  and  across  the  centre  of  the  dis- 


tance of  3  ft.  from  centres,  and  the  operation  may  be 
described  as  follows : 

I'Vom  an  aluminum  sheave  fitted  to  the  shaft  at  the 
back  oi  the  meter  indicator  dial,  a  tension  cord  is  car- 
rieti  at  a  right  angle  to  one  of  a  i)air  of  sheaves  brack- 
eted on  the  pedestal  of  the  chlorine  controlling  appar- 
atus. This  tension,  or  driving  cord,  is  propcrl}'  ci>unter- 
weighted  so  tliat  it  will  take  up  and  convey  to  the 
chlorine  equipment  the  slightest  movement  of  the  me- 
ter indicator  shaft. 

The  two  sheaves  on  the  apparatus  known  as  "A" 
and  "B"  in  the  operations  are  mounted  on  the  same 
shaft,  and  sheave  "A,"  which  is  diiven  by  the  tension 
cord  from  the  meter,  is  so  projKirtioned  in  dimension 
that  a  variation  in  the  diameter  of  the  "B"  sheave  will 
l)ermit  of  an  adjustment  to  secure  any  desired  rate  of 
chlorine  feed  ])er  1.000.000  gals,  of  water  (Kissing 
through  the  \euturi  meter  tube.  In  other  words,  in 
order  that  the  quantity  of  chlorine  to  be  applied  may 
be  adjusted  to  meet  the  varying  quality  of  the  water. 
it  is  necessary  that  the  amount  of  movement  originat- 
ing at  the  meter  indicator  and  transmitted  by  the  ten- 
sion cord  shall  be  increased  or  diminished  to  secure  the 
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desired  action  on  the  chlorine  controlling  valve.  This 
is  the  purpose  of  the  "B"  sheave,  and  it  is  therefore 
of  such  design  that  it  can  readily  be  removed  and  re- 
placed by  sheaves  of  larger  or  smaller  diameter. 

From  this  "B"  sheave  another  properly  balanced 
cord  passes  over  a  small,  loose  guide  pulley,  mounted 
on  the  electric  mechanism  box.  This  cord  is  connect- 
ed to  one  part  of  an  electric  contact  carriage  or  switch 
device.  This  entire  mechanism  is  unique  and  of  de- 
sidedly  interesting  design,  and  correspondingly  diffi- 
cult to  describe.  The  function  of  this  switch  is  to 
make,  break,  and  reverse  the  current  passing  to  a  small 
motor,  which  operates  indirectly  through  a  series  of 
gears,  the  valve  controlling  the  delivery  of  the  chlorine 
gas. 

The  operation  of  this  switch  may  be  briefly  stated 
as  follows :  The  floating  portion  is  moved  vertically 
a  proportional  fraction  of  the  total  movement  originat- 
ing at  the  meter  indicator.  .\t  the  inception  of  this 
movement  contact  is  made  with  the  second  portion  of 
the  carriage,  so  that  the  circuit  is  closed  on  the  motor. 
As  the  motor  operates  the  screw  shaft  revolves,  mov- 
ing the  section  portion  of  the  contact  carriage  verti- 
cally up  or  down,  as  the  case  may  be,  until  its  contact 
with  the  floating  portir)n  is  broken,  and  the  power 
circuit  opened.  This,  therefore,  stops  the  motor  as 
soon  as  the  movement  of  the  meter  indicator  ceases. 

The  chlorine  control  valve  is  actuated  by  the  mo- 
tor through  this  same  vertical  screw  shaft  by  universal 
joint  connected  shaft  driving  bevel  back  gearing  con- 
nected by  a  spur  to  a  pinion  on  the  spindle  of  the  dia- 
phragm regulating  valve,  this  latter  being  the  immedi- 
ate control  of  the  gas  passing  to  the  absorption  tower. 

As  all  operations  and  adjustments  of  the  mechan- 
ism start  from  zero,  the  large  pinion  on  the  valve 
spindle  has  been  calibrated  to  indicate  on  its  face  from 
zero  the  percentage  of  valve  opening,  thus  enabling 
the  operator  to  check  the  momentary  flow  of  chlorine 
as  given  on  a  table  furnished  by  the  manufacturer  of 
the  equipment.  An  additional  check  is  provided  by  the 
"rate  of  flow"  gauge  mounted  on  the  left  which  indi- 
cates the  flow  of  chlorine  in  ounces  per  hour.  At  the 
upper  right  of  the  frame  is  the  chlorine  cylinder  pres- 
sure gauge,  on  the  indicator  of  which  is  fitted  a  circuit 
closing  arm,  from  the  contact  points  of  which  are  car- 
ried wires  to  a  large  alarm  gong,  in  the  caretaker's 
residence  nearby,  operated  by  two  dry  cells,  which 
gives  a  very  positive  alarm  when  the  cylinder  pres- 
sure reaches  the  low  point  for  which  it  is  set. 

From  the  cylinders  the  chlorine  passes  through  the 
controlling  apparatus  to  the  absorption  tower,  dis- 
charging near  its  base,  the  tower  being  filled 
with  broken  pumice  stone  and  receiving  a  con- 
tinuous flow  of  water  from  a  ^-in.  pipe  fitted  at  its 
top  to  provide  complete  absorption  of  the  chlorine, 
the  chlorinated  solution  being  thence  carried  by  grav- 
ity to  th^  36-in.  main  below,  discharging  at  the  axis 
of  the  pipe.  The  absorption  tower  and  all  pipes  and 
fittings  in  contact  with  the  chlorine  or  solution  being- 
made  of  vulcanized  rubber. 

Electric  current  enters  the  building  at  the  right  of 
the  apparatus  to  a  switchboard,  120  volts,  66  cycle,  and 
for  the  operation  of  the  apparatus  is  transformed  to  10 
volts  single  phase  by  means  of  a  Viking  pony  trans- 
former wired  through  the  contact  carriage  to  the  mo- 
tor, the  operation  of  the  electrical  apparatus  being 
entirely  automatic,  on  the  movement  of  the  temporary 
rate  of  flow  recorder.  In  event  of  line  or  other  elec- 
trical troubles  the  apparatus  may  be  operated  tem- 
porarily by  a  battery  of  si.x  dry  cells,  for  which  provi- 


sion is  made.  In  addition  to  these  it  is  the  intention 
of  the  writer  to  install  a  small  direct-current  generator, 
driven  by  a  Pelton  or  similar  water  wheel  in  the  base- 
ment of  the  adjoining  valve  house,  giving  an  independ- 
ent trijile  soin-ce  of  power,  reducing  to  a  minimum  the 
danger  of  shut-downs  from  power  sources. 

The  plant  was  placed  in  operation  on  August  10, 
1914,  and  with  the  exception  of  some  slight  adjust- 
ments to  tension  cords,  etc.,  has  required  no  attention, 
and  has  been  highly  satisfactory  both  as  to  mechanical 
operation  and  results  produced  in  the  sterilization  of 
the  supply,  the  reports  of  the  chemist  indicating  com- 
])lete  destruction  of  B.  Coli  in  the  treated  water,  while 
the  samples  tnitreated  indicated  ])ollution  in  nearly 
every  instance. 

Owing  to  the  rather  variable  character  of  the  su])- 
ply  it  has  been  found  necessary  to  keep  close  observa- 
tion as  to  bacterial  conditions,  and  to  adjust  the  ratio 
of  dose  to  meet  these,  but  so  far  the  maximum  dose 
applied  has  been  3  lbs.  of  chlorine  per  1,000,000  Imp. 
gals.,  which  was  used  for  a  short  period  during 
October,  following  severe  storms  on  the  lakes.  For 
some  time  and  at  present  we  are  applying  1.65  lbs.  i)er 
1,000,000  gals,  and  are  obtaining  the  desired  results. 

The  installation  of  the  chlorine  and  meter  a])])ar- 
atus  was  imder  the  supervision  of  Mr.  J.  A.  Kienle, 
C.  E.,  rei)resenting  The  Electro  Bleaching  Gas  Com- 
pany, and  all  the  apparatus  was  properly  adjusted  and 
tested  by  him  and  the  writer  for  efficiency  and  accuracy 
when  placed  in  operation,  and  again  after  three  months' 
operation  before  final  acceptance.  Frequent  zero  tests 
were  made  by  the  writer  to  ensure  proper  working. 


Wiring  Reinforcing  Bars  at  Splices 

IN  the  early  da3's  of  the  reinforced  concrete  indus- 
try, the  wrapping  of  spliced  ends  of  reinforcing 
bars  with  many  turns  of  wire  was  commonly 
accepted  as  good  practice,  it  being  supposed  that 
such  wiring  aided  materially  in  developing  the  proper 
strength  of  splice.  Numerous  laboratory  tests  have 
in  the  meantime  proven  beyond  a  doubt  the  utter  fal- 
lacy of  this  belief.  It  is  therefore  rather  surprising 
that  some  textbooks,  designing  engineers,  and  rail- 
roads still  force  this  mistaken  idea  to  the  front  by  si)e- 
cifying  securely  wired  splicing  where\'er  reinforcing 
bars  are  spliced. 

In  some  cases  the  lap  of  bars  was  cut  down  ma- 
terially on  account  of  the  fact  that  the  wiring  was 
assumed  to  transmit  some  of  the  stress.  This  practice 
is  "courting  disaster,"  since  no  wired  splice  can  be 
made  strong  enough  to  prevent  considerable  slip  (thai 
is  enough  to  rupture  the  concrete)  when  stress  is  ap- 
plied, before  the  wired  splice  comes  into  action.  La- 
boratory tests  made  by  various  recognized  authorities 
prove  this. 

If  the  wrapping  of  spliced  ends  of  bars  with  15  or 
20  turns  of  wire  will  not  justify  the  cutting  down  of 
the  necessary  lap  length  to  develop  the  bar  in  bond, 
why  spend  money  for  labor  and  material  for  a  useless 
purpose?  It  maj'  be  well  to  wire  the  bars  together 
with  a  few  small  pieces  of  wire  to  hold  them  in  place; 
but  to  envelop  them  in  a  wire  coil  is  not  economical, 
to  say  the  least. 

No  more  efficient  splice  has  yet  been  dexeloped  for 
reinforcing  bars,  than  the  simple  method  of  lapping 
them  a  certain  number  of  diameters  (depending  on  the 
type  of  bar),  to  develop  the  splice  bv  bond  between 
concrete  and  steel ;  and  it  would  be  well  for  many  engi-, 
neers  to  bear  this  in  mind  when  designing  concrete 
structure. — Railway  Engineering. 
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General  elevation— Note  the  segemental  arch  at  the  riaht. 


The  New  Reinforced  Concrete  Highway 

Bridge  at  Saskatoon 


Till'"  new  reinforced  concrete  highway  l^ridge 
over  tlie  Saskatchewan  River  at  Saskatoon  was 
described  in  its  main  constructional  features  in 
our  issue  of  February  10  last,  but  the  following 
details  contained  in  a  more  comprehensive  article  pub- 
lished in  a  recent  issue  of  The  Engineering  News  are 
of  sufficient  added  interest  to  justify  our  returning  to 
a  consideration  of  this  work,  which  is  noteworthy  for 
the  use  of  the  pneumatic  system  of  placing  and  deliver- 
ing the  Concrete. 

The  Hoard  of  Highway  Commissioners  designed 
bridges  of  two  types :  one  having  a  steel  superstructure 
on  concrete  piers,  and  the  other  consisting  of  a  series 
of  reinf(Mced  concrete  arches.  The  estimated  ct)St  of 
the  two  types  varied  by  only  abfuit  $6,000,  and  the 
(|ucstion  became  one  of  type  rather  than  cost.  A  steel 
l)ridge  with  floor  at  so  heavy  a  grade  presented  difficid- 
ties,  and  a  concrete  bridge  was  chosen  because  of  bel- 
ter appearance  and  as  best  suiting  the  requirements. 

The  total  length  of  the  bridge  and  the  retaining 
walls  in  its  approaches  is  1,490  ft.  It  consists  of  one 
span  each  of  25  ft.,  66  ft.,  92  ft.,  103  ft.,  and  136  ft.; 
four  spans  of  130-ft.,  and  one  irregular  end  arch  span 
of  94  ft.,  having  its  abutment  end  some  40  ft.  above  its 
springing  on  the  pier.  The  150-ft.  arches  are  notable 
as  being  longer  in  span  than  any  of  the  same  kind  in 
Canada.  The  bridge  is  on  a  grade  of  2.88  per  cent,  ris- 
ing to  the  east.  The  total  width  of  floor  is  65  ft.,  in- 
cluding two  8-ft.  sidewalks  on  cantilever  brackets. 
I'rovisioti  is  made  for  a  double-track  street-car  line 
between  two  14-ft.  roadways.  'Jlie  spans  consist  of 
two  arch  rings  16  ft.  wide,  13  ft.  apart.  The  floor  sys- 
tem is  supported  by  spandrel  walls  and  columns,  and 
is  made  up  of  beams  and  girders. 

By  agreement  the  Board  of  Highway  Commission- 
ers was  to  carry  out  the  work,  the  city  paying  33  per 
cent,  of  the  cost,  and  the  city  engineer  being  given 
opportunity  tt)  inspect  the  w^ork  and  materials.  Bids 
were  opened  July  15,  1913,  and  the  contract  was  let  to 
R.  J.  I.ecky  &  Company,  of  Regina,  as  the  lowest  bid- 
der. The  price  for  the  estimated  quantities  was  $240, 
(XX).  The  cement  and  reinforcing  steel  are  supplied  by 
the  Board,  and  bring  the  total  cost  to  about  $400,000.' 

The  work  was  commenced  .\ugust  27,  1913,  and 
continued  through  the  fall  and  winter.  In  April,  1914. 
all  the  i)iers  (except  two  river  piers)  were  comi>leted. 
The  abutments  and  retaining  walls  (west  side)  were 
also  done.  Concrete  for  all  except  two  piers  was  carried 
only  to  8  ft.  below  the  springing  line.  Considerable 
trouble  was  experienced  with  the  third  pier  from  the 
east  end,  and  it  was  left  with  excavation  only  partly 
coni])leted.  For  the  river  piers  the  coHer-dams  con- 
sisted of  a  double  row  of  Waketield  sheet  piling  separ- 
ated by  a  puddled-clay  wall.     A  single  row  proved  in- 


adequate, and  was  the  cause  of  the  trouble  in  the  third 
pier.  This  pier  was  attempted  again  in  .August,  using 
a  double  row  of  sheet  piling,  and  was  successfully  car- 
ried to  completion. 

The  first  two  arches  were  jwured  in  June,  and  the 
third  in  August.  The  last  arch  was  poured  November 
13.  The  completion  of  the  arch  rings  ends  the  season's 
vyork.  The  floor  system  will  not  be  built  this  winter. 
Fig.  1  shows  the  condition  of  the  work  in  November, 
1914.  Fig.  2  is  a  general  elevation,  and  Fig.  3  shows 
the  structural  design. 

Loading 

The  loading  for  the  floor  is  as  follows:  (1)  On  each 
track  a  concentrated  load  of  100-ton  double-truck  cars 
having  a  wheel  spacing  of  5,  15  and  5  ft.,  with  12>^  tons 
per  wheel ;  (2)  on  the  remainder  of  the  roadways  a 
concentrated  load  of  a  25-ton  traction  engine  with 
wheels  8  ft.  c.  to  c.  and  10  ft.  between  axles,  66  per 
cent,  of  weight  on  rear  wheels  (30  ins.  wide) ;  (3)  on 
the  sidewalks  a  uniform  load  of  150  lbs.  per  sq.  ft. 

The  loading  for  the  arch  rings  includes  a  uniform 
load  of  200  lbs.  per  sq.  ft.  for  the  central  17  ft.  of  the 
bridge,  150  lbs.  for  the  remainder  of  the  roadway  and 
150  lbs.  for  the  sidewalks. 

The  maximum  allowable  stresses  are  as  follows: 
Concrete,  600  lbs.  per  sq.  in.  for  compression  and  50  lbs. 
foi  shear ;  steel,  13,000  lbs.  for  tension  and  the  compres- 
sion to  be  not  more  than  15  times  that  of  the  concrete. 
In  the  calculation  of  temperature  stresses  the  assumed 
range  was  from  — 50  deg.  to  -|-  90  deg.  F. 

Foundations 

The  subsoil  is  a  very  hard  blue  clay,  almost  a  shale. 
.\s  the  excavations  reached  the  retiuired  depth,  test 
holes  were  bored  some  18  ft.  further  and  these  indicated 
blue  clay  of  the  same  general  type.  For  loading  tests 
a  frame  was  used  having  a  bearing  surface  a  foot 
square,  supporting  a  platform  upon  which  known 
weights  were  applied.  Readings  for  elevation  were 
taken,  extending  over  48  hours.  The  experiments 
showed  that  the  foundations  would  safely  carry  more 
than  the  maximum  loading. 

It  was  originally  intended  to  place  pre-molded  con- 
crete piles  under  the  abutments  and  shore  piers,  but 
it  was  found  that  the  subsoil  was  so  hard  that  these 
piles  could  not  be  driven,  nor  were  they  necessary. 
Wood  piles  were  used  under  retaining  walls  in  ap- 
proaches, and  in  part  of  the  east  abutment. 

Arch  Design 
The  arch  rings  were  figured  by  the  analytical  meth- 
od given  by  Turneaure  &  Maurer.  The  exceedingly 
high  temperature  variation  assumed  ( — 50  deg.  to  -f-  90 
deg.  F.)  added  greatly  to  the  difficulties  of  design,  and 
in  some  cases  the  temperature  stresses  were  greater 
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than  all  other  stresses  combined.  Considerable  time 
and  distraction  were  saved  the  computer  by  ruling  the 
tables  required  in  the  calculations  on  tracing  linen  and 
using  whiteprints  made  from  them. 

The  grades  to  the  floor  system  made  all  the  arches 
different  in  rise,  and  separate  designs  had  to  be  made 
for  each  of  the  ten  arches.  The  large  number  of  arches 
to  be  figured  gave  excellent  practice  to  the  computers, 
and  the  complete  calculations  for  a  trial  design  were 
done  in  as  short  a  time  as  five  hours. 

'Concreting 

For  the  first  arches  the  concrete  was  mixed  in  a 
batch  mixer  and  handled  by  an  elevator  tower.  Since 
August  the  concrete  has  been  placed  by  a  pneumatic 
concrete  mixer,  situated  on  the  high  east  bank.  This 
method  (on  the  McMichael  system)  was  adopted  as 
being  most  economical.  The  apparatus  is  owned  by 
the  Pneumatic  Concrete  Placing  Company,  of  Mon- 
treal, and  was  rented  on  a  royalty  payment  per  cubic 
3'ard  of  concrete  deposited. 

The  mixer  was  of  yi-yd.  capacity.  The  number  ui 
batches  per  hour  varied  with  the  distance  to  point  of 
delivery,  being  about  50  and  35  for  distances  of  375 
and  1,(X)0  ft.,  respectively.     A  typical  day's  work  was 
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500  cu.  yds.  in  17  hours.  The  air  pressure  was  110  lbs. 
at  the  receiver.  The  delivery  pipe  was  8  ins.  diameter, 
with  a  maximum  length  of  1,000  ft.  This  pipe  was 
laid  along  a  trestle  built  above  the  centering  at  about 
the  level  of  the  floor.  It  ended  in  a  discharge  box  from 
which  troughs  were  laid  to  the  point  of  deposit. 

In  regard  to  the  winter  work,  this  was  confined 
largely  to  placing  coffer-dams  and  excavation.  No  con- 
crete was  poured  in  the  cold  months  of  January  and 
February.  One  pier  was  poured  in  December,  with 
temperatures  ranging  from  50  to  40  deg.  F.  Two  piers 
were  ])oured  in  March,  with  temperatures  from  15  to  48 
deg.  F.  For  all  this  winter  concreting  the  water  was 
heated  with  a  jet  from  a  boiler.  Another  steam  jet 
was  used  to  heat  the  gravel  when  the  temperature  made 
this  necessary. 

The  mixer  was  placed  close  to  the  work,  and  the  mix 
was  deposited  either  by  an  elevator  and  chutes  or  hy 
wheelbarrows.  Freshly  laid  concrete  was  covered  with 
canvas  for  a  few  days.  All  concrete  laid  last  winter 
has  been  entirely  satisfactory. 

A  pit-run  gravel  was  used  for  the  piers,  and  a 
coarser  washed  gravel  was  added  to  this  for  the  arches. 


The  specifications  provided  for  concrete  of  the  follow- 
ing proportions,  measured  by  volume,  loose:  (1)  Arch 
rings,  columns,  girders  and  concrete  deposited  under 
water,  1 :2:4  (stone)  or  1 :5  of  sand  and  gravel  combin- 
ed ;  (2)  abutments,  piers,  walls,  aprons,  etc.,  1 :3 :5  or 
1:7;  (3)  for  the  outer  4  ins  of  ice  breakers  on  piers, 
1:2:2  (stone).  The  concrete  was  spaded  in  the  forms 
to  flush  the  cement  to  the  faces.  After  the  removal  of 
the  forms,  all  surface  cavities  were  pointed  by  filling 
uitli  "dry  mortar  from  which  the  surface  film  of  cement 
must  be  removed  before  it  sets." 

Exposed  surfaces  of  piers  and  arcii  rings  were  rub- 
bed with  carborundum  brick  to  remove  irregularities. 
The  remaining  exposed  surfaces  had  the  film  of  cement 
removed  with  stiff  wire  brushes  and  clean  water.  No 
cement  wash  was  permitted.  Plastering  was  permitted 
only  on  surfaces  to  be  covered  or  backed  with  earth 
filling. 


Waste  Prevention  by  Individual  Meters 
vs.  District  Meters 

R.  O.  Wynne-Roberts,  Regina 

^^■^HliRE  are  many  cases  in  which  it  would  be 
I  difficult  to  make  an  equitable  charge  for  water 
-1.  consumed  unless  the  quantity  were  measured: 
these  are  industries,  institutions,  premises  re- 
(juiring  water  in  very  small  quantities  for  sanitary 
l)urposes,  and  large  consumers.  But  the  large  major- 
ity of  consumers  do  not  actually  need  much  water,  al- 
though it  is  well  known  that  an  inordinate  quantity  is 
used  or  misused.  This  has  arisen  in  some  instances 
from  the  fact  that  it  was  considered  more  economical 
to  supply  water  than  to  check  its  consumption.  In 
other  cases  it  is  due  to  indifferent  management  and 
neglect  on  the  part  of  some  of  the  water  authorities 
until  the  waste  has  created  serious  disabilities. 

There  is  now  a  general  movement  for  the  con- 
servation of  water,  and  the  means  usually  taken  is  to 
install  individual  meters  on  all  water  connections. 
The  object  of  this  short  paper  will  be  to  discuss  the 
(juestion  whether  the  general  installation  of  individual 
meters  or  the  provision  of  district  meters  is  to  be  ad- 
\ocated. 

Waste  of  water  must  be  eliminated  as  far  as  is 
practicable  and  economical,  for  the  keynote  of  suc- 
cessful management  of  all  businesses  is  to  stop  leak- 
ages of  all  kinds. 

A  waterworks  system  l<«ided  with  a  high  rate  of 
supply  is  not  imlike  a  ship  which  has  a  constantly 
leaking  water  ballast — for  neither  the  waterworks  nor 
Ihe  ship  can  be  operated  to  its  full  legitimate  capacity, 
or  made  to  be  revenue  producing  to  the  extent  it 
should  be.  The  proprietors  of  the  waterworks  who 
propose  to  install  a  general  meter  system  so  as  to  re- 
duce some  of  the  leaks  may  be  compared  to  the  ship- 
owners who  have  some  of  the  leaks  in  the  ship's  hull 
rejiaired  and  pumps  provided  to  reduce  the  water  bal- 
last. Carrying  the  analogy  still  further,  the  water- 
works proprietors  who  install  bulk  and  district  meters, 
a  few  individual  meters,  and  by  means  of  efficient 
inspection  reduce  all  leaks  to  a  minimum,  are  similar 
in  purpose  to  the  shipowners  who  have  the  ship's  hull 
thoroughly  overhauled  and  ample  pumps  provided  to 
keep  the  water  ballast  empty.  In  both  these  cases  the 
property  is  maintained  in  an  efficient  condition  and 
made  to  produce  the  maximum  revenue  at  the  mini- 
mum cost. 

Most  of  the  cities  are  comparatively  small,  and  if 
il  be  assumed  that  the  average  size  is  about  20,000 
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population  it  will  doubtless  represent  a  larp;e  number  Hoard  use  from  1,300  to  1,400  Deacon  meters  to  detect 
of  towns.  The  unrestricted  tot.al  consumption  is,  say,  waste,  and  by  discovering  and  localizing  leaks  the 
150  gallons  per  head  daily.  In  such  a  city  there  would  average  su])ply  is  under  45  gallons  per  head  daily.  By 
be  about  3,500  water  connections,  and  if  all  are  mc-  means  oi  pitometer  survey  at  Ottawa,  Ont.,  leakage.-) 
tered  there  would  be  that  number  to  fix  and  maintain,  amounting  to  5,300,000  gallons  per  day  were  remedied 
The  water  authority,  to  secure  full  control  over  the  in  a  short  time.  Washington  has  in  seven  years  de- 
meters,  would  buy  the  meters  and  rent  them  out.  tccted  leakages  aggregating  40  million  gallon.s  daii\. 
Adopting  the  careful  analysis  of  costs  made  by  tiie  Three  permanent  self-recording  district  meters  have 
Wisconsin  Railroad  Commission  and  mentioned  m  been  installed  in  Kegina,  but  systematic  inspections 
their  report  of  1911,  the  average  annual  c<jst  is  as  fol-  have  not  yet  been  started.  The  records  obtained  from 
laws: —                                                                                         the  district  meters  enable  the  officials  to  detect  leaks 

Labour,  moving:  and  rtsetiing  meters .$0.18  and  to  localize  them  and  by  this  means  to  kee)»  the 

Labour,    meter   and    litting.s    department    ...       (i::!4  consum])tion  at  a  reasonable  figure.     Such  meters  and 
Supplies,   meter   and    lutings   department    ...       ().i:i  records  are  a   check   on   the   pumps  and  on   the  daih 

Maintenance  of  meter (i.:i.-i  occurrences  in  the  district  controlled. 

Reading  meters  and  delivering  bills    1.:!.')  The  reduction  of  waste  is  equivalent  to  increasing 

the  capacity  of  the  waterworks  to  meet  growing  de- 

$3.:!4  mands,  and  at  a  reduced  cost  or  with  an  increased 

To  these  must  be'added  revenue. 

Depreciation-say $0.50  I.^..^,,-  ;„  ^.^j^.^  ^^.,,^,,^.  „,^  ..^.j^^  j^  ,-^^,,  j^^  ^j^^  j,,,,^,;^. 

'"'*''■'■'' "••"■'        "■'*"  Utihty  Commis.sions  and  where  individual  meters  are 

ctmipulsory,  district  meters  are  essential  to  provide  an 

ler  meter  per  year $:i.2n  efficient  and  economical  system.     With  both  individ- 

The  cost  of  metering  will   fall  on   the  consumers,  "»'  meters  and  self-recording  di.strict  meters  the  quan- 

and  in  this  case  it  would  amount  to  $11,900  per  annum,  tity  of  water  necessary    to    satisfy    all    requirements 

The  cost  of  filtered  water  at  the  works  will  I)e  aboiu  ^'loiild  not  exceed  50  gallons  per  head  per  day,  except 

$3.50  i)er  million  gallons.  '"  si)ecial  cases  where  the  industrial  consumption  is 

Individual  meters  measure  the  water  entering  the  abnormally  high. 

premises  and  consequently  constitute  good  waste  de-  The  financial   situation  as   estimated   in   the   forc- 

tectors.    The  saving  in  the  quantity  of  water  used  be-  .going  illustrations  will  be  as  f^>llow^s: — 

fore  and  after  installing  meters  varies  greatly,  but  in  Individual  Meters 

all  cities  metering  has  eflfected  a  tangible  reduction  in  ,•    .     r  .•         ., c.     .       .     ,     , 

,,  ^■,.         c         ^  1        1)    11-   1      1    <•  "^  "St   of  operation     $11. !)()()         Savma;  in   fuel    $1,200 

the  quantity  of  water  pumped.     Published  figures  are  ^'  ,         ,  »■.-"" 

often  misleading  because  the  diminution  in  the  quan-  ^ '''"'"   "^   "■^'"   ^''"^'^      '-" 

tity  consumed  by  the  people  is  often  small  compared 

to  the  losses  on  the  mains.     When  the  total  quantity  D'  t  '     M  *2,477 

of  water  registered  by  individual  meters  is  ascertained,  *^  ""^       *  '" 

the  unaccounted-for  losses  amount  to  from  20  to  66  per  <■  "st  "f  operation      $.M00        Saving  in  fuel jt.soo 

cent,  of  the  total  quantity  pumped.     It  will  be  fair  to  ^'»'""^   *»'  water   saved      l,9H 

expect  thirty-three  per  cent,  reduction  in  the  pumpage  

by   universal   metering.      Supposing   the   head   on    the  $3,7H 

pumps  is   100  feet  and  the  price  of  coal  is  $4.00  pet  The  differences  l)etween  the  estimated  cu>l  oi  oper- 

ton,  then  the  saving  in  fuel  due  to  diminished  pump-  ating  the   two   methods   and   the   savings   effected   by 

age  wil  be  about  $1,200  per  annum.    The  cost  of  labour  them  are  $9,423  and  $1,786  respectively.     The  extra 

will  remain  practically  the  satne.  cost  per  water-paving  consimicr  per  annum   is  $2.70 

District  meters  could  be  installed  in  this  city   for  and  5^2  cents. 

about   $3,000;   a    small    ntmiber   of   individual    meters  

would  be  required  as  explained  in  the  commencement, 

and  inspectors  would  be  employed  to  make  a  .system-  Wood  Block  Replaces  Plank  aS  Steel 

atic  and   frequent  survey  of  the    whole    waterworks. '  Bridge  Flooring 

The  annual  expenditure  in  this  case  would  be  as  fol- 

lows:  rTT^O  those  charged  with  the  responsibility  of  main- 
Interest  on  $;(,ooo $150  I  taining  old  steel  highway  bridges  has  come, 

Depreciation  150  •*■         ""  doubt,  a  full  realization  of  the  desirability 

,       ^(0,,  of  a  better  type  of  bridge  floor  other  than  that 

3  Inspectors                                             $2,500  o{  common  plank.     Plank  floors  are  at  best  a  make- 
Clerks,  etc                                                  l!.500  shift,  expensive  and  difficult  to  maintain  in  a  safe  con- 

'  4000  dition  for  ])ublic  travel,  although  they  may  be  econ- 
3.'iO  meters  at  $:!.40 850  omical  on  old  bridges  with  a  very  light  traffic.  More- 
Miscellaneous  250  ^n-er,  if  the  plank  are  not  graded  with  great  care  when 

laid  a  few  will  decay  and  develop  defects  long  before 

Total $5,400  '^^  ^o^^*"  becomes  generally  bad.     This  repairing  is 

.  '  (lone  by  a  local  supervisor  who  usuallv  places  a  patch 

By  careful   and  diligent  inspection    the    i)umpagc  over  each  defect,  subjecting  the  traffic  and  also  the 

.should  be  gradually  reduced  to  one-half,  and  the  sav  bridge  to  a  series  of  shocks  and  jolts. 

ing  in  fuel  on  the  same  basis  as  before  would  be  $1,800.  pio„i.  fl^„-„  ..„.   _„ii     j-   •  i     »u  i 

'^.p,        ,  .-.111  1-1  •.  riank  floors  naturallv  divide  themselves  into  two 

I  he  above  estimate  is  a  liberal  one.      1  he  writer  „io-c^o     tu^^^  *u„.  ,...„_'  .*K»n:  j.u  i_ 

u    I         .If       .  1  I  I      .1        1     .  r  .1  ■  Classes — those  that  wear  out  bv  traffic,  and  those  that 

had  control  of  waterworks  and  bv  the  adoption  ot  this  /„;,  u,,  j„^_,.      nr  .u^  ut»„,  »,'  i  •  u 

.1     J  11..  1     »i       "  1  1-  1         1        ->,^  '•"'  "Y  decay.    Lit  the  latter  tvpe  a  3-in.  number  one 

method  was  able  to  supplv  the  public  on  less  than  30  ...uu'  ^^i.  a,^^  „„,.  i„„»  ( -^  ■     ^     ^      ""luti  uuc. 

II  ijj-i7ii  ..1         -1       J  wntte  oak  Hoor  may  last  from  six  to  ten  years,  and 

gallons  per  head  daily  for  all  purpo.ses;  the  railroad  . ^  -         '  •*  " 

companies  were  large  consumers.     The  London  Water  •  By  Edward  stinr>i  m  u.e  Bnginecrinc  Record. 
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of  the  first  type  the  life  is  regulated  by  the  kind  and 
amount  of  traffic. 

The  object  of  this  article  is  to  review  what  is  be- 
ing done  by  Tuscarawas  County,  Ohio,  in  replacing 
plank  floors  on  old  steel  bridges  where  the  traffic  is 
sufficiently  heavy  to  cause  plank  failure  after  two  to 
five  years'  wear. 

PLANK  FLOORS  A  FAILURE 
It  is  increasingly  more  difficult,  in  this  locality,  to 
secure  number  one,  white  oak  plank.  Therefore  red 
oak  plank  are  occasionally  used,  and  in  some  cases 
hickory  and  beach,  both  of  which  have  proven  failures 
because  of  their  tendency  to  decay.  Double  floors 
have  been  discarded  because  of  the  tendency  to  retain 
moisture  between  the  layers.  Occasionally  a  double 
floor  is  used  in  a  case  where  the  old  plank  are  badly 
worn  but  sound;  then  a  2-in.  plank  floor  laid  longi- 
tudinally may  be  economical. 

Five  years  ago  this  county  laid  its  first  wood  block 
floor  on  an  old  steel  bridge,  and  since  then  more  than 
8,000  sq.  yds.  of  this  type  of  floor  have  been  laid,  and 
those  in  authority  believe  that  the  floor  problem,  in 
so  far  as  it  aflfects  old  steel  bridges,  has  been  solved. 
Most  old  steel  highway  bridges  are  of  the  pin  con- 
nected type  with  a  loose,  wabbly,  suspended  floor  sys- 
tem. The  vibration  in  many  cases  becomes  a  sway 
when  crossed  with  a  heavy  load  because  of  the  loose 
construction  of  the  floor  system. 

A  wood  block  floor  on  this  type  of  bridge  has  the 
very  desirable  effect  of  stiffening  the  structure  to  a 
very  decided  extent.  In  fact,  the  floor  system  behaves 
more  like  that  of  a  solid  rivetted  structure.  This  gives 
a  sense  of  security  which  is  desirable,  and  the  bridge 
is  not  subjected  to  the  severe  jolting  and  racking  as 
is  the  case  under  the  old  conditions. 

SPECIFICATIONS 

The  methods  of  block  manufacture,  creosoting,  lay- 
ing, etc.,  are  covered  by  detailed  specifications  of  which 
a  few  excerpts  are  here  given : 

Plank. — The  plank  shall  be  3  in.  thick  after  being 
surfaced,  10  in.  wide  and  shall  be  in  length  equal  to  the 
full  width  of  the  floor.  The  wood  shall  be  regular 
commercial  yellow  pine,  which  shall  be  free  from  knots 
or  other  defects.  A  minimum  of  six  annual  rings  to 
the  radial  inch  shall  be  required  of  all  lumber  and 
block. 

Block.- — All  block  shall  be  3  in.  deep,  3  in.  wide  and 
6  in.  long  and  shall  be  cut  from  lumber  as  above  speci- 
fied. They  shall  be  rectangular  and  uniform  in  size, 
and  shall  be  dressed  on  one  side.  No  block  shall  vary 
in  width  and  depth  more  than  1/16  in.  from  the  speci- 
fied size. 

Creosoting. — All  plank,  nailing  strips,  curbs,  blocks 
and  all  other  wood  used  shall  be  creosoted  with  18 
lb.  of  creosote  oil  per  cubic  yard  of  wood. 

Creosote  Oil. — The  creosote  oil  shall  be  a  dead  oil 
of  coal  tar  or  coal  tar  product.  It  shall  not  contain 
more  than  3  per  cent,  of  water  and  if  it  does  contain 
this  amount  of  water  a  corresponding  correction  must 
be  made  so  that  an  equivalent  additional  amount  of 
creosote  is  forced  into  the  wood.  It  shall  contain  only 
traces  of  acetic  acid  and  acetates.  Its  specific  gravity 
at  100  deg.  Fahr.  shall  be  at  least  1.03  and  not  more 
than  1.07  so  as  to  assure  its  thoroughly  penetrating 
the  wood  block.  The  residue  insoluble  by  filtration 
with  benzol  and  chloroform  must  not  exceed  3  per 
cent,  of  the  weight  of  the  creosote  oil.  Fractional  dis- 
tillation of   100  grams  of  the  creosote  oil   shall   pro- 


duce percentages  of  dry  oil  by  weight  within  the  fol- 
lowing limits : 

Up  to  150  deg.  C not  to  exceed  2       % 

Between  150  and  170  deg.  C not  to  exceed  1.5% 

Between  170  and  235  deg.  C not  to  exceed     .35% 

Between  235  and  300  deg.  C not  to  exceed     .35% 

The  residue  remaining  shall  be  soft  and  adhesive. 
The  creosote  oil  shall  contain  about  25  per  cent,  of 
crystalizable  naphthalene  and  at  least  15  per  cent, 
anthacene  oils.  At  least  95  per  cent,  of  the  creosote 
oil  shall  be  soluble  in  carbon-bisulphide  and  equally 
in  absolute  alcohol. 

INSPECTION 

Creosoted  wood,  even  with  an  18-lb.  treatment,  will 
show  uncreosoted  near  the  surface  when  cut  into  in 
some  cases.  Considerable  trouble  has  been  had  in 
the  lack  of  unifonnity  in  creosoting,  and  especially  is 
this  true  of  plank.  To  overcome  this  the  specifications 
now  provide  that  any  plank  or  timber  showing  un- 
creosoted wood  ^4  in.  from  the  surface  at  any  point 
will  be  rejected.  All  plank  and  other  timbers  are 
tested  by  boring  each  plank  at  least  in  two  places. 

If  the  creosoting  has  been  superficial  only  the 
piece  is  rejected.  Whenever  any  creosoted  wood  is 
cut  for  any  reason  the  exposed  surface  is  given  one 
coat  of  red  lead  and  oil  for  protection,  as  lumber  is 
made  antiseptic  by  the  creosoting  process  and  should 
be  so  maintained.  The  inspection  should  also  include 
an  inspection  at  the  creosoting  plant  for  the  sake  of 
harmony  between  the  engineer,  manufacturer  and  con- 
tractor, even  if  there  were  no  other  good  reason  there- 
for. 

DETAILS  OF  CONSTRUCTION 

Steel  stringers  are  used  in  all  cases ;  if  the  old 
stringers  are  wooden  new  steel  ones  are  provided.  Old 
steel  stringers  are  carefully  inspected,  and  especially 
where  they  rest  on  abutments  and  piers  where  de- 
terioration will  be  more  advanced  than  elsewhere.  The 
crown  of  the  roadway  is  made  by  placing  steel  or  cast 
plates  of  varying  thickness  under  the  stringers.  The 
stringers  are  bolted  through  these  plates  to  the  floor 
beam  flanges  with  5^-in.  bolts.  The  slope  of  the 
crown  is  1/6  in.  per  foot.  Two  nailing  strips  are  used 
on  an  18-ft.  roadway  and  the  ends  of  the  plank  and 
the  curb  are  held  in  place  with  J^-in.  hook  bolts, 
spaced  5  ft.  on  centres,  hooked  under  the  bottom  flange 
of  the  side  stringers.  The  open  curb  to  provide  for 
drainage  is  preferred  over  the  solid  curb  and  scupper 
plan.  The  4  x  6-in.  creosoted  curb  is  elevated  above 
the  block  surface  by  creosoted  wood  blocks,  2x6x6 
in.,  spaced  5  ft.  on  centres,  which  allows  the  water 
and  refuse  on  the  roadway  to  escape  quickly.  The 
solid  curb  and  scupper  plan  has  been  found  unsat- 
isfactory because  of  the  tendency  of  the  scuppers  to 
become  clogged  and  closed,  causing  the  water  to  fol- 
low the  curb,  spill  over  the  approaches  and  wash  ruts 
along  their  slopes. 

Blocks  of  uniform  size  are  specified,  as  they  make 
a  neater  floor  and  less  care  need  be  exercised  in  laying 
them.  Much  variation  is  noted  in  the  density  of  the 
wood  and  unless  the  specifications  are  rigid  in  this 
respect  some  trouble  may  be  experienced 

MAINTENANCE  AND  COST 
There  has  been  no  maintenance  cost  charged 
against  any  floor  since  being  laid.  The  cost  to  the 
county,  under  contract,  has  been  from  $4  to  $4.75 
per  superficial  square  yard,  for  the  work  completed, 
including  metal  risers,  cleaning  and  painting  of  the 
stringers. 
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Personal  Mention 


Mr.  Arthur  J.  Darling,  president  of  Darling  Brothers, 
Limited,  Montreal,  died  on  March  5,  aged  52.  Mr.  Darling 
had  been  in  ill-health  for  some  time,  but  his  death  was  quite 
unexpected.  The  firm  of  which  he  was  head  does  an  ex- 
tensive business  as  engineers  and  manufacturers  of  steam 
power  pumps,  freight  elevators,  and   heating  apparatus. 


Mr.  J.  W.  Astley,  for  the  last  seven  years  Engineer  of 
Construction  with  the  city  of  Winnipeg,  is  resigning  owing 
to  a  reorganization  and  curtailment  of  the  city's  construc- 
tional forces.  It  is  interesting  to  recall  Mr.  Astley's  appoint- 
ment in  1908,  when  the  city  arranged  for  him  to  have  the 
use  of  all  the  civic  plant  and  tender  against  contractors. 
During  his  term  of  office  at  Winnipeg  he  has  been  eminently 
successful  in  this  respect,  with  the  result  that  contract  work 
has  proceeded  on  a  clean  and  reliable  basis  of  competitioti. 
He  is  a  strong  advocate  of  day  labor  for  certain  classes  of 
city  work,  especially  local  improvements.  A  number  of 
articles  on  this  subject  from  his  pen  have  been  published  in 
The  Contract  Record. 


Mr.  Charles  Wellford  Leavitt,  the  author  of  an  inter- 
esting paper  on  Stands,  Stadia  and  Bowls,  published  in  this 
issue,  is  a  New  York  expert  in  landscape  work  and  city  plan- 
ning who  has  made  a  name  for  himself,  not  only  in  the 
United  States,  but  in  Canada.  We  recall  the  fact  that  he 
has  designed  and  superintended  the  laying  out  of  numerous 
grounds  in  this  country,  and  that  he  designed  a  city  plan  and 
prepared  a  report  for  the  towns  of  Berlin  and  Waterloo,  in 
Ontario.  Born  in  New  Jersey  in  1871,  he  was  educated  at 
the  Gunnery  School  at  Washington,  Conn.,  and  at  the  Chelt- 
enham (Pa.)  Military  Academy.  He  had  extended  experi- 
ence in  various  branches  of  municipal  work  before  he  adopt- 
ed his  present  specialty.  Mr.  Leavitt  has  designed  and  super- 
vised the  construction  of  many  noteworthy  race-tracks,  To- 
ronto, Winnipeg  and  Montreal  having  come  in  for  a  share 
of  his  activities  in  this  field. 


Mr.  W.  1'.  Anderson,  the  author  of  a  paper  dealing  with 
mechanical  plant  for  handling  concrete — published  in  this 
issue,  is  a  native  of  Cincinnati.  He  graduated  from  the 
Massachusetts  Institute  of  Technology  in  1890,  and  first  be- 
came interested  in  concrete  construction  in  1901.  In  the 
following  year  he  organized  the  Ferro  Concrete  Construc- 
tion Company,  which  has  been  actively  engaged  since  that 
time  in  designing  and  building  reinforced  concrete  buildings. 
In  1902  Mr.  Anderson's  company  prepared  the  design  for  the 
Ingalls  Building,  a  seventeen-storey  reinforced  concrete 
structure  which  was  the  first  building  of  that  height  to  be 
erected  entirely  of  reinforced  concrete  without  any  struc- 
tural steel — and  still  to-day  probably  one  of  the  highest 
buildings  of  its  kind.  Mr.  Anderson  is  a  member  of  the 
American  Society  of  Civil  Engineers  and  of  the  American 
Concrete   Institute. 


Lieut.-Col.  Lacey  R.  Johnson,  General  Superintendent 
of  the  C.  P.  R.  Angus  shops,  Montreal,  has  been  appointed 
General  Welfare  Agent  of  the  system — a  new  position,  hav- 
ing for  its  object  the  development  of  voluntary  agencies, 
such  as  the  Safety  First  movement,  St.  John  .\mbulance 
Association,  etc.  Lieut.-Col.  Johnson  was  born  at  Abing- 
don, Berkshire,  Eng.,  and  served  as  an  apprentice  at  the 
Great  Western  Railway  Works  at  Swindon.  After  working 
at  the  Royal  Arsenal,  Woolwich,  he  went  to  India,  and  in 
1882  came   to   Canada.     In   1882   he   was  appointed    General 


Manager  of  the  Canadian  Pacific  Railway  shops  at  Carle- 
ton  Junction,  Ont.,  a  position  which  he  occupied  for  three 
years.  He  was  then  appointed  .Assistant  Master  Mechanic 
of  the  Pacific  Division  and  Supervising  Engineer  of  the 
Pacific  fleet  steamships.  He  then  became  Assistant  Superin- 
tendent oi  Motive  Power  at  Montreal,  a  position  he  occupied 
for  eleven  years.  On  July  1,  1912,  he  was  appointed  Gen- 
eral Superintendent  of  the  Angus  Shops  at  Montreal. 


High  Honor  for  Toronto  Architect 
As  announced  in  our  issue  of  February  24th,  Mr.  Frank 
Darling,  of  the  well-known  architectural  firm  of  Messrs. 
Darling  &  Pearson,  has  been  nominated  by  the  Council  of 
the  Royal  Institute  of  British  .Architects  for  the  Royal  Gold 
Medal  originated  in  1848  by  Her  late  Majesty  Queen  Vic- 
toria with  a  view  to  promoting  the  interests  of  architectural 


.Mr.  Frank  Oarling. 

attainment.  This  medal  is  granted  annually  to  some  dis- 
tinguished architect  or  man  of  letters  who  has  designed  a 
building  of  high  merit  or  produced  a  work  tending  to  pro- 
mote the  knowledge  of  architecture  or  the  various  branches 
of  science  connected  with  it.  The  honor  that  has  come  to 
Mr.  Darling  is  all  the  more  noteworthy  on  account  of  its 
being  the  first  time  that  it  has  been  conferred  upon  a  mem- 
ber of  his  profession  in  any  of  the  Overseas  Dominions. 

Among  the  distinguished  recipients  of  this  honor  we  re- 
call Lord  Leighton,  Sir  Aston  Webb,  Sir  Lawrence  Alma 
Tadema.  Chas.  F.  McKim,  of  New  York,  Charles  Garniin, 
architect  of  the  Paris  Opera  House,  and  Sir  Charles  Barry. 

Mr.  Frank  Darling  was  born  at  Scarborough,  near  To- 
ronto, in  1850.  From  Upper  Canada  College  he  proceeded 
to  Trinity  College  School.  After  studying  the  elements  of 
his  profession  in  Canada,  he  went  to  England,  in  1870,  and 
continued  under  George  Edmund  Street  and  Sir  Arthur 
Blomfield.     He  entered  upon  his  professional  career  in  this 


310 


THE    CONTRACT    RECORD 


March  17,  101.' 


country  in  1875,  and  formed  his  present  partnership  some 
twenty  years  later. 

Anything  like  an  enumeration  of  the  really  important 
buildings  which  Mr.  Darling  has  designed  would  not  come 
within  the  province  of  this  column,  but  we  cannot  refrain 
from  mentioning  the  new  General  Hospital  at  Toronto — the 
most  comprehensive  and  successful  scheme  of  its  kind  in 
America — the  C.  P.  R.  office  building,  and  the  new  head  office 
building  of  the  Dominion  Bank,  Toronto,  the  Canadian  Bank 
of  Commerce  building,  and  the  new  office  for  the  Sun  Life 
Company   in   Montreal. 

The  field  of  Mr.  Darling's  activities  has  been  a  wide  one. 
The  materialization  of  his  designs  is  to  be  found  in  New- 
foundland, in  the  Maritime  Provinces,  in  the  principal  cities 
of  Quebec  and  Ontario,  in  the  prairie  towns,  and  in  Van- 
couver. 


To  Command  Construction  Corps 

Mr.  C.  W.  P.  Ramsay,  Montreal.  Engineer  of  Construc- 
tion for  the  Canadian  Pacific  Railway,  has  been  named  as 
commanding  officer  of  the  Canadian  Overseas  Railway  Con- 
struction Corps  which  Sir  Thomas  Shaughnessy  is  raising  at 


/^^      IP'*' 


Mr.  C.  W.  P.  Ramsay. 

the  suggestion  of  the  Federal  Government.  The  force  will 
be  recruited  from  inen  having  practical  experience  in  steam 
shovel  work,  track  laying,  ballasting,  concreting,  bridge  work, 
concrete  work — in  fact  in  all  the  various  l)ranches  of  con- 
structional activity.  Details  of  the  organization  have  been 
forwarded  to  the  C.  P.  R's.  general  superintendents  through- 
out the  country.  The  force  when  enlisted  will  be  mustered 
at  St.  John  and  sent  abroad  as  soon  as  possible.  Mr.  Ram- 
say has  been  given  the  rank  of  Lieut. -Colonel. 


Mr.  J.  R.  Grant,  for  several  years  Secretary-Treasurer  of 
the  Vancouver  branch  of  the  Canadian  Society  of  Civil  En- 
gineers, was  entertained  at  the  Vancouver  Club  recently  on 
the  eve  of  his  departure  for  England,  where  he  .is  offering 
his  services  with  the  Royal  Engineers.  Mr,  F.  C.  Gamble, 
Chief  Engineer  of  the  Department  of  Railways,  and  Presi- 
dent of  the  Canadian  Society  of  Civil  Engineers,  was  in  the 
chair,  while  Mr.  G.  R.  G.  Conway,  Chief  Engineer  of  the 
B.  C.  Electric  Railway  Company,  and  Chairman  of  the  local 
branch  of  the  Society,  was  Vice-Chairman.  ■  During  the 
evening  Mr.  Grant  was  presented  with  a  military  wrist-watch 
as  a  souvenir  of  the  dinner.  In  addition  to  those  already 
mentioned,  the  following  were  among  those  present:  Messrs. 


T.  H.  White,  R.  F.  Hayward,  W.  Anderson,  J.  W.  Blackman, 
D.  Cameron,  C.  E.  Cartwright,  F.  L.  Fellowes,  A.  G.  Dalzell, 
H.  K.  Dutcher,  H.  B.  Ferguson,  N.  J.  Ker,  F.  S.  McDiarmid, 
J.  McPherson,  A.  K.  Robertson,  B.  R.  Warden,  R.  H.  Wins- 
low,  J.  H.  Kennedy,  H.  E,  C.  Carry  and  E.  A.  Cleveland. 


Mr.  J.  A.  Johnston,  of  Springfield,  Mass.,  Division  En- 
gineer for  the  Massachusetts  Highway  Commission,  directs 
our  attention  to  a  mis-statement  in  our  issue  of  January  27 
last,  in  which  was  published  an  interesting  article  of  his  en- 
titled "Foundations — The  Main  Factor  in  All  Road  Work." 
The  mis-statement  occurred  in  our  "Personal"  column,  in 
which  it  was  said  that  Mr.  Johnston  was  appointed  one  of 
five  Division  Engineers  eight  years  ago.  The  appointment 
was  actually  made  on  January  1,  1897,  which  is  rather  more 
than  eighteen  years  ago. 


To  the  Honor  Roll  of  engineers  on  active  service  must 
be  added  the  names  of  the  following  students  or  graduates 
of  the  Engineering  Course  in  the  University  of  Manitoba; 
F.  C.  Cameron  (1912),  2nd  Contingent,  Engineers  3nd  Field 
Troop;  C.  N.  Mitchel  (1913),  2nd  Contingent,  Engineers  2nd 
Field  Troop;  G.  L.  Shanks  (1912),  2nd  Contingent,  Engi- 
neers 2nd  Field  Troop;  A.  J.  Taunton  (1912),  3rd  Contingent, 
100th  Regiment;  H.  R.  Urie  (1913),  1st  Contingent,  Engineers 
3rd  Field  Troop;  W.  S.  Collins  (1914),  1st  Contingent,  En- 
gineers 3rd  Field  Troop;  W.  H.  Jones  (1914),  2nd  Contingent 
Engineers  2nd  Field  Troop;  W.  H.  Richardson  (1914),  2nd 
Contingent,  Engineers  2nd  Field  Troop;  V.  Tail  (1914),  1st 
Contingent,  Engineers  2nd  Field  Troop;  E.  D.  Hicks  (1916), 
2nd  Contingent,  I'rincess  Patricia  Volunteers;  H.  Levinson 
(1917),  2nd  Contingent,  Engineers  2nd  Field  Troop;  ~J.  C. 
Mitchel  (1917),  2nd  Contingent,  106th  Regiment;  J.  W. -Mur- 
phy (1917),  2nd  Contingent,  106th  Regiment;  R.  L.  Steven- 
son (1917),  1st  Contingent,  Engineers  2nd  F'ield  Troop;  F.  E. 
Wootton  (1917),  2nd  Contingent,  13th  Field  Battery;  J.  F. 
Leathers  (1918),  2nd  Contingent,  13th  Field  Battery. 


New   Bridge  Over  the   Petitcodiac  in  New 
Brunswick 

TI\NDERS  for  the  erection  of  the  Moncton  Bridge, 
over  the  Petitcodiac  River,  N.B.,  will  be  received 
until  the  31st  inst.  The  bridge  will  be  one  of  the 
most  important  works  in  the  Lower  Provinces  this 
year,  and  its  erection  involves  difficult  problems  owing  to  the 
enormous  rise  and  fall  in  the  tide  of  the  river,  the  extremes 
being  30  ft.  The  tenders  arc  in  two  sections,  for  the  sub- 
structure and  the  superstructure,  and  it  is  probable  that  some 
well-known  firms,  including  at  least  one  prominent  English 
company,  will  be  among  the  bidders.  The  bridge,  which  will 
replace  the  present  wooden  structure,  will  be  1,787  feet  long, 
including  earth  and  stone  embankments,  and  the  superstruc- 
ture will  be  erected  on  two  masonry  abutments  and  four 
masonry  piers.  With  regard  to  the  latter,  tenders  are  in- 
vited for  the  work  to  be  foundationcd  either  by  the  pneu- 
matic   process    or    open    dredging    process. 

The  superstructure  will  consist  of  one  fixed  through 
rivetted  span  of  355  ft.  from  centre  to  centre  of  end  bear- 
ings and  four  fixed  through  rivetted  spans  of  261  feet,  and 
the  bidders  have  to  submit  designs  on  which  their  tenders 
are  based.  The  approximate  weight  will  be  2.420,000  lbs. 
There  is  to  be  a  6  ft.  clear  width  sidewalk  along  the  down- 
stream side  of  the  bridge,  while  the  wagon  roadway  is  to 
be  paved  with  creosoted  wood  blocks  4  in.  deep,  resting 
on  reinforced  concrete  slab  work.  .\11  steel  is  to  be  open 
hearth  medium  steel.  Side  railings  of  lattice  will  be  provided 
on   both   sides  of  the  bridge. 

The  provincial  engineer  fur  New  Brunswick  is  Mr.  A. 
R.   Wetmorc,  of  St.  John. 
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Mainly  Constructional 

East  and  West — From  Coast  to  Coast 


At  the  next  iiiccting  of  Legislature  the  township  of  Finch. 
Ont.,  will  make  application   for  incorporation  as  a  town. 

The  Mond  Nickel  Company,  Limited,  of  Great  Britain, 
has  been  authorized  to  carry  on  a  Keneral  mining,  smelting 
and  refining  trade  in  Ontario. 

The  St.  Matthew's  Evangelical  Liillieran  Church  has 
been  completed  at  Berlin,  Ont.,  at  a  cost  of  $00,000.  The 
new  building  was  dedicated  recently. 

The  corporation  of  Ottawa  will  apply  for  power  to  raise 
money  for  extension  and  equipment  to  the  Municipal  lilectric 
System,  and  also  for  extensions  of  the  watei*works  system. 

The  corporation  of  Toronto  will  apply  for  an  act  to 
compel  the  Toronto  Railway  Company  to  construct  thirteen 
miles  of  new  track,  and  to  build  and  place  in  operation  180 
new  cars. 

The  Master  Painters'  Association  held  their  annual  din- 
ner at  Hamilton  on  the  evening  of  February  9.  The  function 
was  presided  over  by  Mr.  A.  M.  McKenzie,  President  of  the 
International   Association. 

The  municipal  corporation  of  Hanover,  Ont.,  will  apply 
to  the  Legislature  for  an  act  to  validate  a  by-law  providing 
for  the  borrowing  of  .f.'i.SOO,  for  extending  and  repairing 
streets  and  roadways. 

The  Toronto  &  York  Radial  Railway  Company  will 
make  application  to  the  Legislature  for  authority  to  operate 
double  triicks  on  Yonge  Street  from  the  company's  most 
southerly  terminus  to  the  northern  limits  of  the  city. 

Seven  manufacturers  of  brick  tendered  for  the  supply  of 
.■■>, 000,000  bricks  to  be  used  by  the  Montreal  Council  in  the 
construction  of  sewers.  The  National  Brick  Company,  of 
Laprairie,  secured  the  order  at  a  price  of  $9  a  thousand. 

.'\t  Victoria,  B.C.,  the  special  civic  committee  appointed 
to  look  into  the  revision  of  the  building  code  held  its  first 
meeting  recently,  when  members  of  various  organizations 
identified  with  building  construction  attended  and  took  part 
in  the  discussion. 

The  Corporation  of  the  city  of  London,  Ont.,  will  apply 
for  validation  of  seven  by-laws  to  provide  for  the  borrow- 
ing of  various  sums  for  sewer  and  road  work.  Application 
will  also  be  made  for  authorization  to  raise  .$50,000  for  a 
trunk  sewer  and  $18,a50  to  pay  for  lands  for  sewage  disposal 
works. 

\  causeway  and  land  company,  with  $3,000,000  capital, 
is  being  organized  to  construct  an  ornamental  and  concrete 
bridge  from  Huron  Point,  three  miles  from  Mount  Clemens. 
Mich.,  across  Lake' St.  Clair  to  Parsons  Island.  The  bridge 
will  be  about  two  miles  long,  with  a  draw  in  the  middle.  It 
will  be  highly  ornamental,  and  brilliantly  lighted  at  night. 
and  cost  approximately  $1.,">00,000,  to  be  maintained  ulider  a 
toll  system.  The  bridge  will  be  wide  enough  to  admit  auto- 
mobiles and  other  vehicular  traffic,  a  double-tracked  street 
car  system,  and  a  walk  in  both  directions  for  foot  passengers. 

The  great  law  suit  over  the  boring  of  the  Roger's  Pass 
tunnel  on  the  line  of  the  Canadian  Pacific  Railway  in  the 
Selkirks  was  the  subject  of  a  recent  judgment  by  Justice 
Clement  at  Vancouver.  J.  Mcllwee  &  Sons,  of  Denver,  Colo., 
.  sued  Foley,  -Welch  &  Stewart  for  $500,000  damages,  made 
up  of  $250,000  as  bonus  for  fast  boring  work  and  a  similar 
amount  for  prospective  profits.  Judgment  is  given  for  the 
plaintiffs  for  $;!1.000,  but  they  also  get  costs,  which  will  be 
another  $;!0,000.     The  Judge   held   that  the  plaintiffs  should 


have  gone  back  to  work  when  they  were  oflfercd  a  chance 
after  the  first  dispute  between  the  contractors  and  sub-con- 
tractors occurred.  The  hearing  of  the  case  in  Vancouver 
took  up  sixteen  days,  and  prominent  engineers  from  all  over 
the  continent  were  called  as  witnesses. 

An  unfortunate  accident  happened  in  Esquimault,  B.C.. 
harbor  recently  in  the  capsizing  of  a  floating  dry-dock  and 
cribs.  The  contractors,  Messrs.  Grant,  Smith  &  McDonnell, 
are  confident  that  the  actual  damage  will  be  restricted  to  loss 
of  time  and  minor  structural  matters.  The  two  cribs  which 
were  ready  for  transferring  to  the  outer  harbor  arc  part  of 
the  54  cribs  of  this  character  to  be  constructed,  and  were  be- 
ing built  on  a  dock  .■J25  feet  long  by  35  feet  high  from  the 
deck  to  the  top  of  the  tower. 


Road  Congress  at  Winnipeg 

At  the  Manitoba  Agricultural  College  last  week  a  con- 
vention of  highway  engineers  and  others  discussed  the  vari- 
ous problems  identified  with  road  construction.  The  three 
essentials  upon  which  all  the  delegates  were  agreed  were — 
first,  drainage;  second,  drainage,  and,  third,  drainage.  Near- 
ly every  speaker  referred  to  this  question  of  drainage,  em- 
phasizing the  fact  that  unless  the  surface  water  were  drained 
by  properly  constructed  ditches  road-building  was  useless. 

An  interesting  paper  on  "Low  Cost  Roads"  was  present- 
ed by  P.  P.  Sharpies,  of  New  York,  who  quoted  types  and 
prices,  and  then  spoke  on  the  subject  of  Manitoba  roads. 
He  advised  that  dirt  roads  should  be  built  with  the  ultimate 
view  of  using  them  as  a  basis  for  a  better  type.  He  de- 
plored the  fact  that  in  Manitoba  there  was  no  adequate  ar- 
rangement for  road  maintenance,  and  suggested  an  annual 
levy — rather  than  the  sale  of  debentures — as  the  best  means 
of  raising  the  requisite  funds. 

Mr.  W.  F.  Tallman,  Street  Commissioner  of  Winnipeg, 
presented  a  paper  which  was  read  by  Prof.  Smith.  This 
paper  dealt  principally  with  the  important  features  to  be 
considered  in  the  construction  of  country  roads — location, 
road-bed  and  road-surface  being  dealt  with  in  turn. 

Some  interesting  information  on  road  construction  gen- 
erally was  given  by  Mr.  A.  McGillivray,  Highway  Commis- 
sioner for  Manitoba. 

The  delegates  passed  a  resolution  in  favor  of  holding  a 
Good  Roads  Convention  annually,  and  of  memorializing  the 
Government  to  take  such  steps  as  will  ensure  that  the  de- 
liberations of  the  delegates  will  receive  wide  publicity 
throughout  the  various  municipalities. 

A  more  detailed  report  of  the  meeting,  will  be  given  in 
our  next  issue. 


New  Companies 

With  head  oflice  at  Crown  Hill,  Ont.,  The  Crown  Hill 
Telephone  Company.  Limited,  has  been  incorporated  with  a 
capital  of  $6,000.  The  Provisional  Directors  arc  .\.  E.  Part- 
ridge, Joseph  Caldwell,  W.  E.  Partridge  and  Anthony  Keat, 
of  \cspra:  I.  H.  Luck  and  E.  C.  Drury,  of  Oro;  and  J.  M. 
Hickling,  of  Barrie,  Ont. 

The  town  of  Ladner.  B.C.,  is  to  be  the  home  of  Taylor 
Electric,  Limited,  a  company  newly  incorporated  with  a 
capital  of  $10,000.  The  company  will  specialize  in  electrical 
engineering  and  contracting. 

A  branch  of  the  English  firm  of  motor  car  builders. 
Rolls-Royce,  Limited,  has  been  incorporated  with  a  capital 
of  $10,000.     The  head  office  will  be  in  Toronto. 

To  carry  on  business  in  all  branches  of  construction 
work,  the  Gordon  Construction  Company,  Limited,  has  been 
incorporated  with  a  capital  of  $200,000.  with  head  office  at 
Niagara  Falls,  Ont.     The  Provisional  Directors  are  George 
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Gordon,  J.  L.  Dawson,  G.  H.  Dawson,  W.  E.  Gordon  and 
H.  F.  Upper,  all  of  Niagara  Falls. 

The  Canada  Universal  Nut  Lock  Company,  Limited,  To- 
ronto, Ont.,  has  been  incorporated  with  a  capital  of  $100,- 
000.  The  Provisional  Directors  of  the  new  company  are 
J.  M.  Robinson,  J.  Boothe  and  T.  H.  Peine,  of  Toronto. 

The  Western  Electric  Company,  Limited,  with  head  oflfice 
at  Vancouver,  B.C.,  has  been  incorporated  with  a  capital  of 
$10,000.  The  company  will  carry  on  the  business  of  elec- 
trical dealers  and  contractors. 

Toronto  has  a  new  building  supply  firm  in  Boyd-Brandon, 
Limited,  which  has  been  incorporated  with  a  capital  of  $100,- 
000.  The  Provisional  Directors  are  Robert  Boyd,  S.  E. 
Brandon  and  W.  B.  Milliken,  all  of  Toronto. 

R.  D.  Clark  &  Sons,  Limited,  of  Montreal,  Que.,  have 
been  incorporated  with  a  capital  stock  of  $50,000.  They  will 
carry  on  a  general  construction  business. 


From  the  Link-Belt  Company  we  have  received  copies 
of  their  bulletins  Nos.  207  and  312.  The  former  describes 
and  illustrates  the  Link-Belt  Electric  Hoist,  an  improved  and 
highly  efficient  hoist  which  effects  a  considerable  saving  in 
time  and  cost.  The  latter  relates  to  the  Wendell  Centrifugal 
Coal  Drier,  a  compact,  self-contained  machine  in  which  the 
drying  of  coal  by  centrifugal  force  has  been  converted  into 
an  automatic  and  continuous  operation.  The  Wendell  Drier 
is  a  machine  which  automatically  retains  the  material  for 
a  definite  predetermined  time  for  drying.  The  entire  per- 
formance is  continuous,  and  is  accomplished  by  centrifugal 
force  and  gravity.  No  scraping  or  plowing  devices  are  used, 
excessive  wear  and  power  being  thus  eliminated. 

The  Canadian  Equipment  Company,  Limited,  with  head 
office  in  the  Guarantee  Trust  Building,  Montreal,  have  opened 
a  branch  office  at  St.  Catharines,  Ont.  The  new  office  is  in 
charge  of  Mr.  John  G.  Beck,  whose  headquarters  are  in  the 
Bank  of  Nova  Scotia  Building.  The  company  handle  a  com- 
plete line  of  railroad  and  construction  equipment  and  mach- 
inery, and  they  are  prepared  to  make  immediate  shipment 
of  locomotives,  passenger  cars,  freight  cars,  dump  cars,  steam 
shovels,  wrecking  cranes,  locomotive  cranes,  pile  drivers, 
ballast  plows,  spreader  cars,  hoisting  engines,  etc.  As  agents 
for  the  Bucyrus  Company,  and  the  Western  Wheeled  Scraper 
Company,  they  are  prepared  to  supply  complete  information 
on  all  kinds  of  earth  and  rock  handling  machinery. 

"Steam  Turbine  Drives  for  Rolling  Mills,"  is  discussed 
in  a  well-illustrated  pamphlet  distributed  by  the  DeLaval 
Steam  Turbine  Company,  of  Trenton,  N.J.,  who  recently  in- 
stalled the  geared  steam  turbine  driving  an  18  in.,  three- 
high  roughing  mill  at  the  plant  of  the  Carpenter  Steel  Com- 
pany, Reading,  Pa.  This  turbine  displaced  a  simple  engine 
and  is  operated  upon  the  exhaust  steam  from  the  cross  com- 
pound engine  which  drives  the  finishing  mill.  It  is  estimated 
that  the  saving  from  the  use  of  the  turbine  is  approximately 
$15,000  a  year,  while  the  total  cost  of  the  installation  was 
approximately  $25,000.  Numerous  photographs  and  draw- 
ings are  given,  as  well  as  detailed  information.  This  pam- 
phlet will  undoubtedly  interest  designers  and  managers  of 
steel  mills. 


An  Interesting  Practical  Test  that  Proved  the 
Sounding  Board  Valueless 

SINCE  its  erection  in  1910,  the  Amasa  Stone  Memorial 
Chapel    of   Adelbert    College    has    proved    to    be    un- 
satisfactory  acoustically.     The  general   shape   of  the 
building,  which  is  one  of  the  Western  Reserve  Uni- 
versity Group  in  Cleveland,  Ohio,  is  a  long  and  narrow  rec- 
tangular,  140  feet  by  30   feet,  and   experiments   showed   the 
difficulty  to  be  due  to  general  reverberation. 

It  was  suggested  that  a  sounding  board  be  installed  to 
eliminate  this  reverberation,  and  Prof.  Frank  P.  Whitman, 
of  the  University,  undertook  a  series  of  experiments  to  de- 
termine as  accurately  as  possible  just  what  benefit  would  be 
secured  by  this  means. 

Great  care  was  taken  to  make  the  tests  under  conditions 
as  nearly  as  possible  like  those  of  the  ordinary  use  of  the 
chapel,  and  involved  the  actual  hearing  of  ordinary  speech. 
The  final  comparative  test  was  made  first  without  and  then 
with  the  use  of  the  sounding  board. 

This  board  was  of  the  horizontal  type,  generally  con- 
sidered most   effective,   hexagonal   in   shape,   and   six  feet  in 


A  home-made  waterwheel  has  been  instaleld  by  one 
of  the  farmers  on  the  Salt  River  Reclamation  Project 
in  Arizona  according  to  the  "Reclamation  Record."' 
Two  buggy  wheels,  placed  about  8  ins.  apart  and  con- 
nected at  intervals  at  the  rims  by  10-in.  paddles,  serve 
to  generate  the  power,  which  is  used  for  domestic 
purposes.  Fixed  on  a  leverage  the  wheel  may  be  low- 
ered into  the  water  of  the  irrigation  canal  whenever 
wanted  for  use.    At  other  itmes  it  hangs  high  and  dry. 


Interior  of  the  Memorial  Chapel. 

diameter,  surrounded  by  a  vertical  rim  which  extended  six 
inches  below  the  plane  of  the  board.  It  was  supported  at 
a  height  of  a  little  more  than  two  feet  above  the  head  of  the 
speaker. 

Final  results  showed  that  the  greatest  benefit  obtained 
by  the  use  of  the  sounding  board  was  to  make  the  hearing 
two  per  cent,  better  in  some  parts  of  the  building  under  cer- 
tain conditions,  while  it  actually  made  hearing  less  easy  in 
the  gallery. 

Prof.  Wilson  showed  that  for  all  practical  purposes  the 
sounding  board  was  useless. 

The  H.  W.  Johns-Manville  Company  was  then  asked 
to  undertake  the  correction  of  the  chapel  by  its  system 
based  on  the  scientific  researches  of  Prof.  Wallace  C.  Sa- 
bine, of  Harvard  University.  J-M  Acoustical  Treatment 
was  applied  to  the  ceiling  panels  and  upper  walls,  and  this 
resulted  in  the  elimination  of  all  the  acoustical  defects.  The 
accompanying  photograph  shows  the  interior  of  this  chapel. 


The  Canadian  Buflfalo  Forge  Company,  Limited,  Berlin, 
Ont.,  advise  us  that,  in  place  of  shrapnel,  they  are  now 
manufacturing  highly  explosive  lyddite  shell,  and  that  they 
have  for  immediate  disposal  a  complete  Hoskins  furnace 
equipment,  one  scleroscope,  one  nosing  press  of  their  own 
manufacture,  and  several  gauges. 
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Thie  International  Road  Congress  at  Toronto 

THIS  issue  is  designed  particularly  to  appeal  to 
tlie  hundreds  of  delegates  to  whom  Toronto 
extends  a  warm  welcome  to  the  Second  Cana- 
dian and   International  Good  Roads  Conven- 
tion and  Exhibition.    P'urther,  it  is  designed  to  appeal 
to  every  municipality  and  to  every  good  roads  man  in 
the  country. 

The  Good  Roads  movement  is  not  a  movement  pro- 
moted by  a  limited  few,  or  by  a  limited  association  or 
associations :  it  is  a  national  movement,  and  every  good 
citizen  in  Canada  should  identify  himself  with  it. 

We  are  apt  to  think  that  the  Good  Roads  move- 
ment belongs  to  the  twentieth  century,  but  in  point 
of  fact  it  is  as  old  as  the  hills — an  appropriate  simile, 
perhaps.  The  old  Roman  Empire — one  of  the  greatest 
and  |)r(iudest  the  world  has  known — was  built  up  by 
iiicn   who  realized  the  vital  importance  of  providing 


A  B.C.  Man's  Tribute  to  the  Empire 
Number 

South  Vancouver, 

March  10,  1915. 
Editor  Contract  Record: 

The  Empire  Number  of  The  Contract  Record 
is  an  excellent  edition.  I  have  spent  considerable 
time  looking  over  the  advertisements,  and  I  am 
persuaded  that  if  Canadians  would  spend  their 
money  in  Canada  or  the  Empire  they  would  bene- 
fit considerably. 

The  matter  relating  to  municipal  engineer- 
ing is  of  special  interest,  and  you  are  to  be  con- 
gratulated upon  having  collected  so  much  useful 
information — from  the  viewpoints  of  both  the 
manufacturer  and  the  purchaser. 

It  must  ever  be  our  aim  to  produce  such  ma- 
terials that  the  brand  of  the  Maple  Leaf  will 
stand  for  reliability  in  manufacture  and  excel- 
lence in  the  product. 

Yours  very  truly, 

S.  B.  BENNETT. 

(Municipal    Engineer). 


adequate  transportation  facilities;  and  their  work  was 
lasting :  their  highways  survive  to  the  present  day. 

In  Canada  we  have  an  empire  within  an  empire, 
and  it  augurs  well  for  the  future  of  that  empire  that 
tiie  part  we  are  taking  in  road  work  places  us  in  a 
position  of  national  prominence.  It  is  gratifying  in- 
deed to  note  the  truly  international  character  of  this 
important  congress  at  Toronto.  It  speaks  well  for  us 
that  our  efforts  have  been  such  as  to  attract  the  atten- 
tion of  our  good  friends  on  the  other  side  of  the  border. 
It  is  particularly  signiticant  when  such  prominent  men 
as  Mr.  George  W.  Tilson,  Colonel  Sohier,  Major  Cros- 
by and  the  various  State  Highway  engineers  can  be 
gathered  together  in  Toronto  just  as  representatives 
of  all  nations  have  been  gathered  together  in  the  great 
cities  of  the  Old  World. 

Whatever  curtailment  of  constructional  undertak- 
ings there  may  be,  there  should  be — and  there  must  be 
—no  shortening  of  the  road  programmes,  for  road  work 
is  not  only  one  of  the  really  vital  issues  of  the  countrv. 
but  it  is  one  of  the  most  practical  methods  of  furnish- 
ing labor  for'the  rank  and  file  of  the  working  commun- 
ity ;   uK^reover.  labor  and  materials  are  to  be  had  in 


314 


THE    CONTRACT    RECORD 


March  24,  1915 


£ibundance,  and  there  could  never  be  a  more  opportune 
time  for  putting  comprehensive  schemes  into  effect. 
For  years  the  country  has  been  particularly  active  in 
railroad  work,  and  now  that  much  of  this  construction 
has  been  completed,  or  nearly  completed,  the  activity 
may  well  be  diverted  to  good  roads.  Without  roads  as 
feeders  the  great  railways  can  never  fullil  their  destiny. 
The  part  played  by  Eastern  Canada  so  far  has  been 
a  creditable  one.  Ontario  has  a  programme  which  in- 
volves an  expenditure  of  thirty  million  dollars  and 
Quebec  one  of  fifteen  million  dollars.  There  is  a  move- 
ment on  foot  promoted  by  the  Ontario  Motor  I^eague 
to  construct  highways  from  Montreal  to  Windsor  and 
from  Prescott  to  Ottawa.  Work  has  begun  on  the 
Toronto-Hamilton  road,  and  in  Quebec  a  macadamized 
road  is  being  built  from  Rouse  Point,  N.Y.,  through 
Montreal  to  Quebec — a  distance  of  240  miles. 


We  may  well  set  aside  this  week  to  learn  all  that 
we  can  from  the  many  distinguished  speakers  who  will 
address  the  meeting.  Doubtless  we  shall  hear  of  the 
prosperity  which  has  marked  the  completion  of  the 
State  roads  in  New  England,  New  York,  and  else- 
where. 

In  road  work,  particularly,  we  should  take  our  cue 
from  the  older  countries.  We  can  learn  much  from  the 
United  States,  and  perhaps  more  from  Great  Britain 
and  other  countries  of  the  Old  World.  Most  of  all, 
surely,  we  can  learn  from  our  own  experience  that  all 
the  constructional  enterprise,  all  the  industrial  develop- 
ment, all  the  work  of  the  farming  community,  depends 
upon  transportation  facilities  for  its  consummation. 
Good  roads  first,  and  good  roads  last.  Posterity  can 
pay  us  no  greater  tribute  than  we  pay  the  Romans — 
"They  built  good  roads." 


President  McLean 


No  greater  misfortune  could  have  overtaken  the 
Second    Canadian    and     International     Good 
Roads  Convention  than  the  regrettable  ill- 
ness of  the  President,  Mr.  W.  A.  McLean 
whose  indisposition  is  of  such  a  serious  nature  that 
he  will  be  debarred  from  taking  any  part  in  the  pro- 
ceedings. 

For  some  years  now  Mr.  McLean  has  labored  in 
season  and  out  of  season  to  promote  the  cause  of 
good  roads,  and  his  labors  have  been  conducted  so 
efficiently,  and  withal  so  unobtrusively  and  whole- 
heartedly, that  he  has  not  only  made  a  reputation  for 
himself  as  an  engineer,  but  he  has  endeared  himself 
to  countless  of  his  friends  as  a  genial  good  sort. 

Mr.  McLean  is  an  Ontario  man,  and  has  had  an 
extended  connection  with  road  work.  It  is  nearly 
twenty  years  since  he  entered  the  service  of  the  pro- 
vince as  assistant  to  Mr.  A.  W.  Campbell — "Good 
Roads"  Campbell,"  as  he  was  called — Commissioner 
of  Highways.  He  has  made  good  use  of  that  twenty 
years — such  good  use  that  he  has  come  to  be  regarded 
as  one  of  Canada's  leading  authorities  in  his  special 
field — -a  fact  which  is  attested  by  his  election  to  the  im- 
portant office  of   President  of    the    American    Road 


Builders'  Association,  over  whose  destinies  he  presided 
last  year. 

Mr.  McLean  has  a  wide  circle  of  acquaintances 
amongst  road  engineers,  not  only  in  Canada  and  the 
United  States,  but  in  England.  W^e  recall  meeting 
him  in  1911  at  the  Third  International  Road  Congress 
in  London,  a  convention  which  was  attended  by  some 
tw^o  thousand  engineers,  representing  upwards  of  forty 
nations. 

During  the  period  of  Mr.  McLean's  administra- 
tion the  road-building  activities  of  the  province  have 
gone  forward  by  leaps  and  bounds.  On  another  page 
Mr.  McLean  himself  gives  a  few  of  the  details  of  these 
activities — which  run  into  more  than  thirty  million 
dollars. 

We  know  that  one  and  all  of  the  delegates  to  the 
Second  International  Good  Roads  Convention  will  join 
with  us  in  expressing  our  sympathy  with  the  Presi- 
dent in  his  disappointment.  For  some  weeks  Mr.  Mc- 
Lean had  been  planning  the  reception  and  entertain- 
ment of  the  visitors  from  the  United  States,  and  the 
loss  of  the  Convention  will  be  nearly  as  great  a  blow 
to  the  President  as  the  loss  of  the  President  will  be  to 
the  Convention. 


Good  Roads  in  Western  Canada 


IT  is  gratifying  to  find  that  the  question  of  Good 
Roads  is  becoming  a  live  issue  in  Western  Can- 
ada and  that  the  authorities  are  taking  the  lead 
in  inaugurating  enterprising  constructional 
measures.  Difficulties  in  the  way  of  transportation 
are  perhaps  the  most  serious  that  the  Prairie  Provinces 
have  to  contend  with.  It  is  not  only  that  the  railway 
facilities  are  inadequate  in  the  matter  of  equipment 
and  in  the  handling  of  traffic :  it  is  that  better  roads 
are  needed.  In  many  of  the  rural  districts  the  rough 
tracts  which  pass  as  highways  are  practically  impas.i- 
able  in  wet  weather,  and  for  many  months  each  year 
a  great  barrier  is  raised  between  the  farmer  and  his 
market. 

It  is  gratifying  to  note  the  resolution — recorded 
elsewhere  in  this  issue — of  the  Manitoba  Good  Roads 
Association  to  hold  their  Conventions  annually.  In 
their  request  for  the  assistance  and  encouragement  of 
the  authorities  they  have  our  best  wishes. 

The  ratepayers  of  Western  Canada  realize  that  no 


factor  in  the  development  of  the  argicultural  resources 
is  more  ]3otent  than  the  construction  of  good  roads,  and 
consecjuently  they  are  willing  to  sanction  considerable 
expenditures  in  this  field.  In  Manitoba,  the  movement 
has  been  given  an,  impetus  by  the  establishment  of  a 
Good  Roads  Board,  which  has  been  appointed  to 
direct  the  expenditure  of  the  $2,500,000  provided  for 
under  the  Act  for  assisting  the  various  municipalities 
in  building  such  roads  as  may  be  considered  the  main 
market  roads. 

Good  roads  in  Western  Canada  will  do  much  to 
remove  the  obstacles  between  the  prairie  dweller  and 
])rogress ;  and  by  increasing  the  productive  capacities 
of  the  Canadian  West  we  are  doing  a  great  work  for 
the  prosperity  of  the  whole  countr)'.  It  is  therefore 
very  gratifying  to  note  that  the  policy  of  the  Provin- 
cial Government  of  Manitoba  and  of  the  Good  Roads 
ISoard  is  to  promote  the  cause  of  good  roads  as  much 
as  possible.  It  behoves  every  municipality  to  further 
the  policy  by  instituting  an  active  campaign  for  mar- 
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ket  roads.     Certain  it  is  that  Western  Canada  ccjuld 
not  invest  its  money  to  better  advantage. 


An  Unfortunate  Connection 

SOME  time  ago  we  received  a  communication  from 
a  correspcnident  in  which  "damned  httle  dots" 
were  referred  to  as  the  l)ugbear  of  engineerinj4' 
report.s.  The  same  effective  manner  of  descrip- 
tion may  he  appHed  to  the  typographical  errors  vvhicli 
are  the  bugbear  of  journahstic  work. 

In  our  issue  of  March  10th  we  pubHshed  a  particu- 
kirly  able  letter  written  by  Mr.  I'aul  Seurot,  the  Mon- 
treal consulting  engineer,  who  discussed  our  Sympo- 
sium on  "The  Possibilities  of  Developing  Trade  with- 
in Canada  and  the  Empire."  In  paying  tribute  to  Can- 
ada's great  natiu-al  resources,  Mr.  Seurot  referred  to 
the  fact  that  Canada  had  been  called  "the  granary  of 
the  world."  Whether  by  design  or  intent,  by  the  ap- 
plication of  an  exaggerated  sense  of  humor,  or  by  sheer 
carelessness,  the  linotype  man  rendered  this  "the  Ger- 
many of  the  world"— and  this  unfprtunate  phrase  hap- 
pened to  escape  the  censorial  eye  of  the  proof-reader. 

Mr.  Seurot  suggests  that  the  proof-reader  must 
have  had  designs  upon  him,  but  we  think  not.  Mr. 
Seurot  is  too  good  an  Imperialist  to  be  suspected  of 
any  form  of  espionage  calculated  to  establish  relations 
between  Canada  and  Germany  at  such  a  time  as  this. 

Such  errors  are  regrettable,  but  occasionally  un- 
avoidable. They  are  annoying — but  interesting,  as 
showing  that  not  even  The  Contract  Record  and  En- 
gineering Review  can  lay  claim  to  infallibility. 


Contract  Procedure  at  Montreal 

A  point  of  considerable  interest  to  contractors  has 
arisen  over  the  letting  of  a  contract  for  a  civic  library 
at  Montreal.  The  conditions  called  for  the  names  of 
the  sub-contractors  to  be  inserted  in  the  tender.  In 
the  case  of  two  tenders  these  were  omitted,  and  the 
question  arose  as  to  whether  the  tenders  were  in  or- 
der. At  a  meeting  of  the  Board  of  Control  a  protest 
was  made  by  Messrs.  E.  G.  M.  Cape,  Limited,  the 
second  lowest  bidders,  to  the  effect  that  it  was  impos- 
sible for  a  general  contractor  to  do  the  work  without 
sub-letting.  Mr.  John  (Juinlan,  the  lowest  bidder,  as- 
sented, however,  that  he  was  able  to  do  all  that  was 
required  without  sub-letting,  and  his  financial  deposit 
was  there  as  a  guarantee.  Mr.  Quinlan  had  omitted 
the  names  of  any  sub-contractors. 

On  an  inquiry  being  made  as  to  how  he  intended 
to  iiistal  the  elevators,  Mr.  (Juinlan  replied  that  the 
specifications  called  for  one  kind,  and  he  would  buy 
them,  and  put  them  in.  "My  interpretation  of  a  sub- 
contractor," said  Mr.  Quinlan,  "is  a  firm  which  works 
on  a  building  under  a  general  contractor." 

Provided  Mr.  Quinlan  gives  a  guarantee  that  he  is 
able  to  carry  out  the  contract,  the  City  .Attorney  has 
ruled  that  Rlr.  Quinlan's  tender  is  in  order.  The  ques- 
tion of  letting  the  contract  was  left  over. 

The  architect,  Mr.  K.  Payette,  states  that  in  the 
purchase  of  material  first  jireference  has  been  given 
to  Canada,  next  to  Great  Britain,  and  third  to  France. 


The  granite  block  pavement  in  Astor  Place.  New- 
York,  N.  Y.,  is  being  cited  by  advocates  of  that  type 
■of  iiavenient  as  an  example  of  the  excellence  of  granite 
blocks  laid  under  the  iiupnned  s|)ecifications  nf)W  in 
force  in  the  city  of  New  York.  The  pavement  was 
completed  in  1911,  and  it  is  stated  that  it  is  now  in  as 


Service  First 

THE  Contract  Record  is  designed  prim- 
arily as  a  service  manual.  It  is  not 
a  text-book,  and  for  this  reason 
elaborate  mathematical  deductions 
and  formulae  seldom  figure  in  our  columns. 
Formulae  are  given  only  where  required 
to  establish  the  connection  between  the 
theoretical  and  the  practical,  We  special- 
ize in  practical,  helpful  information.  Our 
motto  is  "Service  First." 

We  wish  to  emphasize  this  principle, 
and  with  a  view  to  doing  so  we  invite  our 
readers  to  take  full  advantage  of  the  facil- 
ities of  our  Service  Department,  which 
takes  charge  of  all  inquiries  submitted  to 
The  Contract  Record.  Engineers,  archi- 
tects and  contractors  frequently  write  us 
inquiring  for  names  of  the  manufacturers 
of  certain  lines  of  constructional  material. 
Fre(|uently  manufacturers  write  to  us  for 
information  concerning  impending  con- 
tracts or  current  work.  We  welcome  all 
such  inquiries,  and  we  place  at  the  disposal 
of  the  reader  the  accumulated  facilities  of 
a  publication  which  has  been  established 
thirty  years. 

In  our  issue  of  March  22nd,  1890 — 
twenty-five  years  ago  almost  to  the  day — 
we  find  the  record  of  a  resolution  by  the 
Ontario  Association  of  Architects  pledging 
the  members  of  that  body  to  use  this  jour- 
nal as  their  medium  of  communication  with 
contractors.  They  signified  their  approval 
of  The  Contract  Record  at  a  convention 
held  in  Toronto  on  November  20th  and 
21st,  1889 — before  some  of  us  were  born! 
It  need  only  be  said  that  the  facilities  of 
The  Contract  Record  and  Engineering  Re- 
view have  increased  proportionately  with 
the  general  growth  of  the  paper  in  the  last 
quarter  of  a  century.  The  paper  is  the  es- 
tablished medium  of  the  engineering-con- 
tracting and  general  constructional  inter- 
ests in  Canada. 

The  Contract  Record  was  the  pioneer  in 
its  field,  and  it  maintains  its  position  of  pre- 
eminence by  adhering  closely  to  the  policy 
of  "Service  First." 


good  condition  as  upon  its  completion  and  that,  in 
spite  of  the  very  heavy  traffic  which  it  has  to  bear. 
it  shows  no  ])crceptible  sign  of  wear.  It  is  also  stated 
that  there  has  been  no  expenditure  for  maintenance 
on  this  particular  pavement,  and  that,  as  no  street 
openings  have  been  made  since  the  pavement  was 
laid,  an  ideal  opportunity  is  given  to  note  its  wear- 
ing qualities  and  its  behaviour  under  traffic. 


Location  surveys  on  2,063  miles  of  state  highways 
in  California  have  been  completed,  according  to  a  re- 
cent report.  It  is  also  stated  that  1.063  miles  of  roads 
are  either  ctMiipleted  or  under  contract  and  that  awards 
are  pending  on  a  large  additii^nal  mileage. 
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President  McLean 

Chief  Engineer  of  Highways  for  Ontario  and  President  of  the  Road  Congress 
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Highway    Construction    in    Canada 

By  W.  A.  McLean,  Chief  Engineer  of  Highways  for  the  Province  of  Ontario; 
President  of  the  Second  Canadian  and  International  Good  Roads  Convention 

HIGHWAY  construction  is,  in  the  aggregate,  one  of  the  largest  under- 
takings which  the  development  of  Canada  demands.  The  common 
roads  now  in  use  have  a  length  of  about  250,000  miles,  and  the  total 
expenditure  required  for  bridges,  culverts,  grading,  draining  and 
surfacing  will  necessarily  amount  to  many  millions  of  dollars.  The  road  prob- 
lem of  today  has  to  do  with  all  roads — not  only  the  trunk  roads  running  be- 
tween cities  and  towns  ;  nor  the  leading  market  roads  radiating  from  towns 
and  shipping  points ;  nor  the  side  lines  which  carry  the  limited  amount  of 
traffic  originating  on  them ;  all  classes  of  roads  must  be  considered — the  main 
roads,  the  market  roads  and  the  feeders,  so  that  every  citizen  in  every  dis- 
trict may  have  an  opportunity  to  produce  and  sell,  and  thereby,  from  the 
illimitable  resources  of  the  soil,  build  up  the  material  wealth  of  the  country. 

Canada  has  splendid  harbors  from  which  to  engage  in  world  commerce, 
and  she  has  a  magnificent  waterway  of  river,  lake  and  canal,  reaching  to 
the  heart  of  the  Continent.  Railway  construction  has  made  excellent  pro- 
gress, and  little  more  need  be  attempted  in  that  direction  for  the  present. 
The  important  need  now  is  for  existing  railways  and  waterways  to  be  fed 
with  the  greatest  possible  amount  of  traffic,  and  that  can  best  be  brought 
about  bv  the  improvement  of  their-  natural  and  necessary  feeders — the  net- 
work of  common  roads. 

Steam  railways  do  not  lessen  but  rather  increase  the  need  for  good 
wagon  roads.  Among  the  first  common  roads  to  demand  improvement  are 
those  carrying  electric  railways.  Electric  railways  and  steam  railways  do 
not  lessen — but  invariably  increase  the  need  for  improved  highways.  Good 
roads,  available  for  traffic  of  horse-drawn  and  motor  vehicles,  afford  a  free- 
dom and  flexibility  with  which  railroads  cannot  compete.  In  the  larger 
sense  thev  are  not  rivals,  for  each  is  necessary  to  the  other. 

Provincial  and  municipal  governments  throughout  Canada  are  address- 
ing themselves  seriously  to  the  problem,  and  the  next  decade  promises  a 
very  large  increase  in  the  mileage  of  good  roads.  The  total  expenditure 
on  roads  and  streets  in  Ontario,  provincial  and  municipal,  amounts  to  nearly 
$10,000,000  annually,  while  the  Provincial  Government  has  under  considera- 
tion a  comprehensive  plan  involving  an  outlay  of  $30,000,000.  The  Pro- 
vincial Government  of  Quebec,  under  an  Act  of  1912,  voted  $10,000,000  for 
main  roads  and  this  year  has  made  an  additional  appropriation  of  $5,000,000. 
British  Columbia,  Alberta.  Saskatchewan,  and  ATanitoba  in  the  west  are 
making  substantial  expenditures :  New  Brunswick,  Nova  Scotia  and  Prince 
Edward  Island  are  active  in  the  work. 

Road  building  for  many  years,  under  purely  township  control,  was  a 
matter  of  clearing  the  road  allowance,  with  a  certain  amount  of  grading  and 
draining — all  carried  out  in  a  small  way,  commonly  described  as  "fi.xing" 
the  roads.  The  day  for  "fixing"  the  roads  by  statute  labor  and  similar  means 
is  passing  rapidly.  Stibstantial  work  is  now  required  to  meet  the  needs  of 
heavy  and  increasing  traffic.  Economy  now  dictates  that  road-building  shall 
be  carried  out  in  long  stretches  by  the  use  of  machinery  and  labor-saving 
equipment.  '  It  has  become  a  man's  work,  to  be  carefully  organized  and 
directed,  so  that  economy  and  efficiency  will  be  obtained.  The  large  amount 
of  literature  now  being  published  on  the  subject  is  some  indication  of  the 
importance  of  highway  management  as  a  specialized  branch  of  civil  engi- 
neering— one  urgently  needing  the  best  training  and  experience  which  can 
be  brought  to  bear  on  the  work,  in  order  that  the  exi)enditure  now  being 
devoted  to  roads  may  bring  about  the  best  results. 
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The   Hon.  Finlay   Macdiarmid 

Minister  of  Public  Works  for  Ontario 

Upon  Whom  Falls  the  Responsibility  of  Administering  the 
Comprehensive  Road  Policy  of  the  Province 

fni'MrlE  Hon.  Finlay  George  Macdiarmid,  Minister  of  Public  Works  for 
I  Ontario,  has  always  taken  an  active  interest  in  the  development  of 

the  good  roads  policy  of  the  Government.  He  was  one  of  those  who 
pressed  for  greater  appropriations  for  the  purposes  of  improving  the 
highways  of  the  province,  and  he  identified  himself  with  the  organization  of 
the  County  Good  Roads  systems.  While  others  became  impressed  by  what 
had  been  accomplished,  Mr.  Macdiarmid  concerned  himself  with  what  re- 
mained to  be  done.  He  realized  the  growing  needs  of  Ontario,  and  carried 
his  colleagues  with  him  in  his  views  as  to  its  requirements.  The  broader  his 
range  of  view,  the  wider  his  horizon  of  action. 

Ontario's  Minister  of  Public  Works  has  characteristics  which  make 
him  invaluable  in  the  constructional  sphere.  Opposition  to  any  proposal 
stimulates  his  best  efforts,  and  his  Scotch  tenacity  keeps  him  hanging  on 
and  hammering  away  when  his  opponents  appear  to  be  getting  the  ad- 
vantage. His  responsibilities  are  of  a  varied  character.  Directly  under 
his  control  are  the  public  buildings  of  Ontario,  which  have  a  value  of 
something  over  $20,000,000.  He  has  the  oversight  of  matters  concerning 
the  Commission  and  the  Temiskarning  and  Northern  Ontario  Railway.  He 
devotes  part  of  his  attention  to  fish  and  game,  from  which  the  yearly  rev- 
enue of  the  province  is  about  $160,000.  During  the  last  few  months  he  has 
supervised  the  expenditure  of  $180,000  on  public  works  and  drainage.  This 
amount  brings  the  outlay  of  the  province  up  to  $3,050,000  ih  this  class  of 
work.  On  colonization  and  mining  roads  last  year — work  which  was  car- 
ried out  under  his  supervision — something  like  $800,000  was  spent.  Among 
the  public  buildings  under  his  eye  mention  may  be  made  of  the  Govern- 
ment House,  Toronto,  which  is  costing  nearly  $1,000,000,  and  the  new 
Hospital  for  the  Insane  at  Whitby.  Mr.  Macdiarmid  has  stood  behind 
Sir  Adam  Beck  in  the  development  of  the  Hydro-Electric  system,  which  has 
saved  millions  of  dollars  to  the  people  of  the  province. 

Under  the  administration  of  the  Hon.  Mr.  Macdiarmid,  it  is  fair  to 
assume  that  the  constructional  development  of  Ontario,  in  which  road 
building  figures  so  largely,  will  continue  apace. 

Mr.  Macdiarmid  was  born  at  New  Glasgow,  N.S.,  in  1869. 
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The   Status   of   the   Good   Roads    Movement 

in   Manitoba 


Specially  Contributed  by  A.  McGillivray,  Highway  Commissioner  of  Manitoba 

TI I  R  problem  of  providing  good  roads  in  the  rural 
municipalities  of  Manitoba  is  receiving  the 
considerate  attention  of  municipal  councils  and 


the  Government  of  the  province.  The  rate- 
payers also,  realizing  that  no  factor  is  more  potent  in 
the  development  of  the  agricultural  resources  of  the 
province  than  the  building  of  good  roads,  are  willing 
to  permit  of  larger  expenditures  being  made  towards 
their  attainment. 

The  "Good  Roads  Act"  of  this  province,  under 
which  liberal  assistance  is  given  to  the  municipalities 
in  building  leading  market  roads,  has  also  been  in- 
strumental in  giving  an  impetus  in  the  last  two  or 
three  years  to  this  very  important  undertaking. 

A  "Good  Roads  Board"  consisting  of  three  mem- 
bers has  been  appointed  to  direct  the  expenditures  of 
the  $2,500,000  provided  under  the  "Act"  for  as.sisting 
the  various  municipalities  in  building  such  roads  as 
may  be  considered  the  main  market  routes  of  a  muni- 
cipality. This  work  is  conducted  through  the  agency 
of  the  Municipal  Council  and  is  assisted  by  the  engi- 
neers of  the  "Board."  All  improvements  made  are 
done  to  standards,  under  specifications  prescribed  by 
the  "Good  Roads  Department."  The  financial  assist- 
ance contributed  by  the  Provincial  Government  is  one- 
third  of  the  cost  of  constructing  earth  roads  and  one- 
half  the  cost  of  gravel  or  other  improved  types.  One- 
half  the  cost  of  permanent  bridges  and  culverts 
included  in  a  "Good  Roads"  system  adopted  under 
the  "Act"  is  also  contributed  by  the  Province,  and 
one-third  of  the  cost  of  bridges  and  culverts  not  in- 
cluded in  such  a  system  is  given.  The  maintaining 
of  all  roads  constructed  under  the  "Act"  devolves  on 
the  municipality,  and  the  cost  thereof  is  wholly  borne 
by  them,  the  Government  having  statutory  power  to 
perform  this  work  and  levy  against  a  municipality 
that  neglects  to  perform  such  necessary  work. 

About  two  hundred  miles  of  improved  roads  were 
constructed  under  the  "Act"  last  season,  including  the 
erection  of  twenty-two  reinforced  concrete  structures. 
This  work  was  done. at  an  expenditure  of  about  $325,- 
000.  No  doubt  a  much  larger  mileage  would  have  been 
completed  had  it  not  been  for  the  outbreak  of  the 
European  Vvar. 

The  absence  of  suitable  road  materials  in  a  greai. 
many  districts  of  this  province  will  preclude  in  places 
so  situated  the  construction  of  a  large  mileage  of  hard 
surfaced  roads.  But  where  gravel  or  stone  is  at  all 
convenient,  these  materials  will  be  employed  exten- 
sively, especially  on  the  main  highways.  The  earth 
road,  therefore,  will  be  the  most  common  type  in  this 
province  for  many  years. 

Tt  is  the  policy  of  the  Provincial  Government  and 
of  the  "Good  Roads  Board"  to  endeavour  to  further  the 
idea  as  much  as  possible ;  "that  the  Municipality  should 
e.xert  every  effort  in  establishing  systems  of  market 
roads,  whereby  every  farmer  will  be  placed  within 
reasonable  distance  of  a  good  road,  over  which  he  cati 
reach  his  market  with  the  produce  of  his  land." 

These  roads  will  certainly  be  of  more  benefit  to  the 
farming  communities — which  comprise  by  far  the 
largest  portion  of  the  organized  part  of  the  province — 
than  the  building  of  main  through  roads.     Although 


considerable  agitation — especially  by  the  motorist  and 
motor  trades  people — has  been  put  forth  for  the  con- 
struction of  provincial  highways  that  would  connect 
the  large  centres  of  population,  it  is  apparent  that  the 
best  interest  of  the  province  would  be  served  by  follow- 
ing the  method  outlined  above,  and  that  by  extending 
these  markets  as  time  went  on,  and  as  necessity  de- 
manded, a  connection  would  be  made  that  would  ulti- 
mately result  in  a  provincial-wide  system. 

It  is  expected  that  a  very  considerable  amount  of 
good  permanent  work  in  road  building  will  be  done 
during  the  coming  season,  regardless  of  the  existing 
abnormal  conditions,  although  it  is  obvious  that  the 
amount  will  not  reach  the  proportion  it  would  have 
done  had  conditions  been  otherwise.  Nevertheless,  in- 
terest is  rife  in  this  province  in  connection  with  this 
very  important  question  of  securing  better  roads  and 
the  best  means  and  energy  of  the  people  will  be  em- 
ployed towards  their  attainment. 


I 


The  First  Manitoba  Good  Roads  Convention 
at  Winnipeg 

■  N  our  last  issue  we  gave  a  brief  report  of  the  Road 
Congress  held  recently  at  the  Manitoba  Agri- 
cultural College,  Winnipeg.  This  Convention 
was  one  of  the  most  successful  of  its  kind  ever 
held  in  Western  Canada- — evidence  of  which  is  found 
in  the  fact  that  over  one  hundred  and  fifty  delegates, 
representing  the  different  municipalities  of  the  pro- 
vince, and  including  engineers  from  all  parts  of  Can- 
ada and  the  United  States,  were  in  attendance.  Many 
interesting  addresses  were  given  at  the  various  ses- 
sions. 

Mr.  J.  H.  Mullen,  Deputy  State  Engineer  of  Min- 
nesota, dealt  with  the  question  of  "Dirt  Road  Con- 
struction and  Maintenance."  He  said  there  were  93,- 
000  miles  of  roads,  of  which  80,000  were  earth  roads. 
More  attention  should  be  given  to  dirt  roads,  as  of 
necessity  they  would  be  an  appreciable  factor  for 
years  to  come.  Proper  location  was  an  important 
thing  in  road  construction.  Where  heavy  grades 
were  encountered  on  the  existing  trail  a  new  survey 
should  be  made  and  the  road  put  through  without 
regard  to  these  lines.  Governing  considerations 
should  be  the  volume  of  traffic,  the  limiting  of  grades, 
and  the  safety  of  the  travelling  public.  The  maxi- 
mum grade  should  not  exceed  five  per  cent.,  and 
grade  crossings  should  be  eliminated  wherever  pos- 
sible. Sufficient  crown  should  be  provided.  The 
speaker  recommended  a  20-ft.  crown  and  a  2-ft.  ditch. 
In  the  Red  River  Valley  gumbo  roads  had  been 
covered  with  a  top  dressing  of  fine  sand  gravel,  put 
on  to  a  depth  of  three  inches  and  allowed  to  mix 
thoroughly  with  the  gumbo.  The  placing  of  gravel 
on  roads  to  a  depth  of  more  than  three  inches  was 
a  mistake,  as  the  gravel  would  hold  the  moisture  in 
the  road  and  thereby  cause  heavy  rutting.  A  con- 
tinuous system  of  dragging  after  construction  was 
necessary,  as  the  passage  of  the  drag  set  up  a  puddl- 
ing action  which  eventually  formed  a  surface  im- 
pervious to  water.     On  the  dirt  road  effective  work 
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was  done  as  the  frost  left  the  ground.  Mr.  Mullen 
stated  the  average  cost  of  dragging  at  from  $10  to 
$12  per  mile  per  annum. 

An  interesting  address  on  "Road  Dragging  and  the 
Importance  of  Maintenance"  was  given  by  Mr.  S.  R. 
Henderson,  President  of  the  Manitoba  Good  Roads 
Association,  who  emphasized  the  vaUie  of  the  split 
log  drag,  and  expressed  the  opinion  that  competi- 
tions should  be  encouraged  by  municipalities. 

•  "Gravel  Road  Construction"  was  the  topic  of  an 
address  by  I'rof.  Agg,  of  Iowa,  who  stated  that  the 
best  method  of  applying  gravel  was  to  place  it  in  two 
layers,  the  first  or  lower  course  9  ft.  to  10  ft.  wide, 
and  the  upper  course  15  ft.  wide.  This  would  have  the 
cfifect  of  giving  a  heavy  centre  dressing  and  leaving 
the  outer  part  gnly  4  inches  to  5  inches  thick.  It  was 
essential,  said  the  speaker,  that  the  roadbed  should  be 
in  good  condition  before  the  application  of  the  gravel 
and  that  it  should  be  kept  dragged  until  the  action 
of  traffic  had  compacted  it. 

Mr.  A.  McGillivray,  Highway  Commissioner  for 
Manitoba,  dealt  with  the  question  of  financing  road 
construction.  He  advocated  market  roads  as  a  means 
of  developing  the  country  more  quickly  than  by  the 
building  of  main  roads.  In  this  view  Mr.  T.  R.  Dea- 
con, Ex-Mayor  of  Winnipeg,  concurred,  touching  also 
iipon  the  desirability  of  providing  for  maintenance  out 
of  capital. 

Prof.  Mullens,  of  Minnesota,  discussed  macadam 
roads,  and  commented  upon  the  increasing  use  of  soft 
rock  in  place  of  hard  stone  due  to  the  fact  that  the 
traffic  tended  to  crush  the  rock  and  compact  it  more 
readily. 

Mr.  P.  P.  Sharpies,  of  New  York,  gave  an  illus- 
trated address  entitled  "The  Hard  Surfacing  of  Roads." 
A  number  of  excellent  views  showed  machines  for 
laying  road  material  and  Spraying  on  tar  and  bitum- 
inous material.  Many  fine  examples  of  macadam  roads 
had  been  treated  with  tar  binders,  said  Mr.  Sharpies. 
The  pictures  included  a  series  showing  the  construc- 
tion of  a  road  from  the  time  the  material  started  from 
the  quarry  until  it  was  in  place  in  the  completed  road. 
Later  a  further  address  on  "Low  Cost  Roads"  was 
delivered  by  Mr.  Sharpies. 

Mr.  W.  F.  Tallman,  Street  Commissioner  of  Win- 
nipeg, presented  a  paper  on  "Country  Roads."  In 
this  paper  attention  was  drawn  to  the  following  im- 
portant points:  first,  the  location  of  the  road  with  a 
view  to  making  the  construction  as  cheap  and  econ- 
omical as  possible ;  second,  the  roadbed ;  and,  third, 
the  surface  of  the  road.  Stumps,  rocks,  etc.,  should 
be  removed  before  grading,  and  on  no  account  should 
any  ])erishable  matter  be  allowed  to  enter  into  the 
material  out  of  which  the  surface  was  formed.  W'here 
the  road  was  dry  trees  should  be  left  on  either  side, 
but  where  conditions  were  adverse  in  this  respect  the 
trees  should  be  cut  away  so  as  to  allow  of  the  evapora- 
tion of  the  moisture.  The  sub-grades  should  be  care- 
fully harrowed,  and  rolled,  if  possible.  Ditches  should 
be  made  carefully  and  any  rut-holes  or  breaks  in  the 
surface  should  be  repaired  immediately  if  it  was  the 
intention  to  have  a  road  that  would  last  well  and 
cost  the  mininuuu  for  uiaintenance. 

The  Manitoba  Highway  Commissioner,  Mr.  Mc- 
Gillivray, gave  further  information  in  regard  to  gen- 
eral road  conditions  and  the  methods  to  adopt  undei 
varying  circumstances,  impressing  on  the  delegates 
the  necessity  of  taking  the  engineers  into  their  con- 
fidence and  telling  them  of  any  troubles  encountered, 


so  that  they  would  all  be  familiar  with  the  require- 
ments of  the  situation.  Completed  road  work  should 
include  permanence  of  location,  adequate  drainage, 
good  foundation,  and  a  surface  covering  to  meet  the 
demands  of  the  traffic  so  as  to  ensure  proper  facili- 
ties for  transportation  and  intercommunication  at  a 
low  cost. 

At  the  closing  session  a  resolution  was  passed  in 
favor  of  asking  the  Government  to  take  an  active  part 
in  the  arrangement  of  these  conventions,  particularly 
with  a  view  to  securing  adequate  publicity  for  the 
work  and  distributing  the  benefits  among  all  the  muni- 
cipalities of  the  province. 


Spring  Work  on  the  Earth  Roads 

WITHIN  a  short  time  the  frost  will  be  out  of 
the  ground  throughout  a  very  large  area. 
When  it  comes  out  it  will  leave  a  majority 
of  the  earth  roads  in  a  rough,  badly  rutted 
condition,  and  in  most  communities  some  attempt  will 
be  made  to  "work"  the  roads.  The  manner  in  which 
this  work  is  done  is  a  matter  of  the  greatest  import- 
ance. 

There  are  many  ways  of  performing  spring  work 
on  the  earth  road.  One  of  these,  and,  unfortunately, 
one  of  the  most  common,  is  to  wait  until  the  road  has 
thoroughly  dried  out  and  then  go  over  it  with  a  road 
machine,  scraping  out  the  ditches  and  bringing  to  the 
centre  of  the  travelled  track  leaves,  sods,  twigs,  roots, 
stones  and  all  the  debris  which  has  accumulated  there 
since  the  last  "working."  That  this  method  of  using 
one  of  the  most  valuable  of  machines  is  entrely  wrong 
should  be  patent  to  anyone  having  the  most  element- 
ary knowledge  of  road  construction  and  maintenance, 
for  one  of  the  first  principles  of  the  road  builder's  art 
is  to  keep  such  material  as  far  away  as  possible  from 
the  surface  of  the  road.  Yet  it  is  a  fact  that  exactly 
the  method  described  is  in  very  common  use  in  many 
places. 

The  road  machine,  more  definitely  described  as  a 
road  grader  or  scraping  grader,  is  a  very  useful  ma- 
chine, and  one  which  can  be  used  to  advantage  on 
the  earth  road  for  cleaning  out  the  gutters  and  for 
regulating  the  surface  of  the  travelled  track  when  that 
surface  is  so  uneven  as  to  require  such  treatment.  It 
is  not  being  used  to  advantage,  however,  when  it  is 
employed  in  the  manner  referred  to  in  the  preceding 
paragraph — rather  is  it  being  abused.  Nor  is  it  the 
only  machine  or  appliance  necessary  for  the  ni.niiiten- 
ance  of  the  earth  road. 

An  ap])liance  that  has  fuunil  c.\ten>i\c  u,>c  and 
that,  when  used  intelligently,  has  invariably  given  sat- 
isfaction, is  the  road  drag.  This  appliance  may  be 
made  from  a  log  or  a  piece  of  heavy  timber,  or  may 
be  purchased  at  a  small  cost  from  a  number  of  manu- 
facturers under  the  name  of  drag,  hone  or  leveller. 

The  road  drag,  used  at  almost  any  time  when  the 
road  surface  is  wet,  will  smooth  the  surface  by  scrap- 
ing ofT  the  ridges  and  depositing  the  material  there- 
from in  the  ruts.  By  operating  it  in  such  a  manner 
as  to  give  the  road  the  necessary  crown  it  is  |x>ssible 
to  provide  for  the  quick  drNing  out  of  the  road  after 
a  rain  by  the  shedding  of  the  water  to  the  ditches, 
which  should,  of  course,  be  cleaned  out  and  deejiened 
when  necessary.  The  drags  may  be  operated  by  farm- 
ers living  along  the  road,  with  whom  the  township 
authorities  can  often  make  contracts  to  do  the  work 
for  comparatively  small  compensation.  This  plan  has 
been  followed  in  many  places,  with  ver>'  satisfactory 
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results.  It  is  also  feasible  to  use  automobiles  to  haul 
the  drags,  a  plan  which  has  also  been  tried  and  found 
satisfactory. 

The  primary  requisite  in  tli€  maintenance  of  earth 
roads  is  to  keep  them  dry,  and  to  do  this  the  water 
must  be  kept  off  the  road  and  out  of  the  road.  The 
first  can  be  done  by  keeping  the  surface  smooth 
enough  and  sufficiently  crowned  to  shed  the  rain- 
water to  the  ditches.  The  second  can  be  accomplished 
by  providing  ample  side  drainage  and  efficient  under- 
drainage.  The  side  drainage  can  be  cared  for  pro- 
perly by  aijiple  ditches  and  culverts,  the  whole  ob- 
ject of  the  drainage  system  being  to  get  the  water 
as  far  away  from  the  road  as  possible,  as  quickly  as 
possible.     This  is   also   the   object   of  underdrainage. 


This,  of  course,  should  be  taken  care  of  when  the 
road  is  built,  by  using  a  foundation  that  dries  out 
quickly,  when  possible,  or  by  installing  drains  under 
the  roadway.  In  many  cases  in  which  proper  provi- 
sions for  underdrainage  were  not  made  when  the  road 
was  built,  it  would  be  possible  and  economical  to  build 
underdrains  in  some  of  the  places  where  they  are 
found  to  be  most  necessary  after  the  road  has  been 
built  and  in  use  for  some  time.  Such  bad  spots  in 
the  roads  can  readily  be  located  in  the  spring  of  the 
year,  as  they  will  be  the  last  to  dry  out. 

The  work  that  is  done  in  the  spring  will  very  large- 
ly determine  the  character  of  the  earth  road  during 
the  summer  to  come,  and  too  much  care  can  not  be 
taken  in  its  performance. — Good  Roads. 


Road  Progress  in  Quebec  and  an  Outline  of  the 
Road  Policy  of  the  Province 

A 


specially  Contributed  by  B.  Michaud, 

CCORDING  to  the  Municipal  Code,  the  mak- 
ing and  maintenance  of  roads  and  by-roads 
is,  with  certain  exceptions,  imder  the  con- 
trol of  the  local  municipalities.  The  main 
fault  with  the  system  was  that  roads  were  maintained 
by  land  owners  or  by  statute  labor;  consequently  there 
was  practically  no  direction.  However,  Article  535 
of  the  Municipal  Code  states  that  a  municipal  council 


Mr.  B.  Michaud* 

can  take  charge  of  the  maintenance  of  roads.  In  or- 
der to  induce  the  municipal  councils  to  do  so,  the 
Government  put  through  an  Act  by  virtue  of  which 
municipalities  taking  charge  of  their  roads  are  en- 
titled to  a  yearly  subsidy  ranging  from  $100  to  $400. 
The  same  Act  authorizes  the  Government  to  grant 
subsidies  equal  to  $1,000  for  macadam  or  $500  for 
gravel,  besides  the  grant  above  mentioned  for  main- 
tenance. That  policy  brought  good  results.  As  a 
matter  of  fact,  out  of  1,100  local  and  rural  munici])ali- 
ties,    nearly    four    hundred    have    put    their    roads    in 

*Mr.  Michaud,  the  Deputy  Minister  of  Roads  for  Queljec,  tal<es  a 
keen  interest  in  national  movements  such  as  that  promoted  by  the  Toronto 
Convention,  and  is  sclieduled  to  speak  on  the  subject  of  Road  Laws. 
He  has  been  connected  with  the  Department  of  Agriculture  of  .the  Pro- 
vince of  Quebec  since  1897,  and  became  Deputy  Minister  of  Roads  in 
1912.     Mr.   Michaud  was  born  in  1874. 


Deputy  Minister  of  Roads  for  Quebec 

charge  of  the  corporation  since  1907-08.  A  certain 
number  of  municipalities  also  took  advantage  of  the 
Government's  offer  as  regards  macadam  and  gravel. 
Previous  to  1907,  the  Government  offered  certain  sub- 
sidies to  municipalities  wishing  to  buy  r(jad  graders. 
Under  the  Good  Roads  Act  of  1911,  machinery  (road 
graders)  can  also  be  bought  and  the  price  included  in 
the  yearly  statement  of  expenditure  for  maintenance. 
Besides,  the  Government  had  purchased  a  certain  num- 
ber of  macadam  outfits  that  were  put  at  the  disposal 
of  the  municipalities,  together  w'ith  an  instructor;  that 
is,  a  man  to  supervise  and  direct  the  construction  of 
macadam. 

All  this  organization  is.  still  in  force,  but  in  1912, 
seeing  that  a  great  number  of  municipalities  were  de- 
terred from  building  macadam  by  the  insufficiency 
of  the  grants  as  compared  with  the  expenditure  in- 
volved, the  Government  devised  its  new  policy  of 
loans,  the  proceeds  of  which  are  allotted  to  municij)ali- 
ties  in  amounts  sufficient  to  cover  the  whole  cost  of 
the  work  done. 

The  Good  Roads  Act  of  1912  provided  for  a  loan 
of  $10,000,000.  This  amount  has  been  increased  to 
$15,000,000  during  the  last  session.  Since  the  com- 
ing into  force  of  the  Good  Roads  Act  of  1912,  alloca- 
tions have  been  made  to  296  municipalities  for  mac- 
adamizing or  gravelling.  Those  mimiciijalities  have 
built  about  525  miles  of  macadam  and  135  miles  of 
gravel.  The  Government  has  also  allocated  to  143 
local  municipalities  amounts  varying  from  $6,500  to 
$7,000  for  the  purchase  of  road  outfits.  As  already 
stated,  it  has  been  left  to  the  local  municipalities 
themselves  to  take  advantage  of  the  Good  Roads  Act 
of  1912.  Some  were  of  opinion  that  such  a  policy 
would  not  bring  the  results  contemplated,  that  scat- 
tered municipalities  would  build  only  scattered  ])ieces 
of  roads,  and  that,  consequentl)',  the  Province  would 
not  have  continuous  stretches  available  for  modern 
traffic.  Facts  have  proved  otherwise.  Effectively,  in 
several  parts  of  the  province,  there  are  stretches 
varying  between  five,  ten  and  fifteen  miles  built  by 
municipalities.  However,  the  Government,  at  the  very 
beginning,  met  the  objection  and  decided  to  build 
trunk  roads  between  the  important  centres  of  the  pro- 
vince, as  well  as  between  such  centres  and  important 
points  at  the  boundary. 

What  will  be   our  policy   in   the   future,   it   is   not 
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easy  to  tell  in  detail,  but  I  may  say  that  the  main 
features  will  be  what  they  are  now,  that  is,  a  close 
attention  to  the  general  interest  of  the  farmer,  with- 
out disregarding  the  legitimate  requirements  of  mod- 
ern traffic.  In  order  to  carry  6ut  this  programme,  we 
direct  our  road  improvement  so  as  to  make  it  ade- 
quate to  the  resources  of  the  province,  to  the  traffic 
of  the  different  districts  or  localities  and  to  the  natural 
facilities  offered  by  such  districts  or  localities  as  re- 
gards the  material  available. 


One  Cause  of  the  "Inferiority"  of  City 
Pavements 

IN  a  lecture  entitled  "Some  Causes  of  i!ad  City 
Pavements  in  America  and  Their  Remedy,"  de- 
livered at  the  recent  road  school  at  the  University 
of  Ohio,  Professor  Leonard  S.  Smith  of  the  Uni- 
versity of  Wisconsin  stated  that  '"the  marked  inferior- 
ity of  American  city  pavements  as  compared  with 
those  of  lun-opean  cities  is  certain  tij  impress  even  the 
most  casual  traveller."  Me  contends  that  an  investi- 
gation will  show  that  this  inferiority  is  usually  not  due 
to  a  lack  of  knowledge  or  skill  in  design  or  construc- 
tion, but  is  the  result  of  several  unwise  customs. 

These  faulty  customs,  according  to  Professor 
Smith,  who  has  charge  of  the  Highway  Engineering 
Dci)artment  of  the  University  of  Wi.sconsin,  are:  (1; 
The  selection  of  the  wrong  type  of  pavement;  (2)  the 
lack  of  a  systematic  paving  and  street  improvement 
program ;  (3)  a  faulty  city  street  plan  ;  (4)  inadequate 
inspection  of  con.struction,  and  (5)  the  general  lack  of 
an  adequate  .system  of  pavement  maintenance. 

Professor  Smith  spoke  in  part  as  follows: — 

"In  view  of  past  experience,  it  must  be  admitted 
that  the  custom  of  allowing  the  abutting  property 
owner  to  decide  the  type  of  pavement  for  his  street  is 
wrong  both  in  theory  and  practice.  Such  a  choice  is 
very  likely  to  result  in  the  rapid  destruction  of  the 
I)aveinent  so  selected  because  not  suited  for  traffic 
conditions.  In  the  end  it  is  an  unnecessary  burden 
upon  the  shoulders  of  the  general  taxpayer  because  of 
the  resulting  high  annual  maintenance  cost. 

"Property  owners  who  never  would  consider  them- 
selves qualified  to  decide  the  kind  and  size  of  sewers 
or  the  water  pipes  in  front  of  their  homes,  strange  to 
say,  appear  very  confident  of  their  ability  to  pass  on 
the  type  of  pavement  suited  to  their  own  street.  The 
fact  that  their  interest  in  pavement  matters  is  generally 
limited  to  their  own  street  suggests  that  con.sideration's 
for  their  own  pocketbook  alone  form  the  basis  of  thcii 
expert  kncnvledge.  .This  is  es])ecially  true  where  the 
property  owner  pays  for  the  first  pavement  only  and 
the  city  i)ays  for  all  renewals  and  repairs.  Under  sucli 
circumstances  the  landowner  is  apt  to  select  the  cheap- 
est pavement — that  is  the  smallest  first  cost — even 
though  the  cost  of  maintaining  such  a  non-suitable 
pavement  be  many  times  in  e.xce.ss  of  a  reasonable 
charge.  In  some  American  cities  excessive  mainten- 
ance charges,  due  to  this  system  of  selection,  have  re- 
sulted in  the  practical  abandonment  of  such  pavements 
So  that  the\'  are  soon  full  of  holes. 

"Then,  too,  a  certain  type  of  salesmanship  possess- 
ed by  some  agents  of  paving  material  concerns  has 
greatly  stimulated  the  property  owners'  confidence  in 
their  expert  knowledge,  thereby  greatly  comi)licating 
the  situation.  Not  infrequently  the  controversies 
aroused  by  the  active  solicitations  of  such  agents  have 
prevented  a  wise  choice  of  pavement,  with  the  result  of 
bad  pavement  conditions.    Obviously  in  the  long  run 


such  agents  are  not  serving  even  the  best  interest  of 
the  companies  they  represent. 

"The  speaker  does  not  wish  or  intend  to  belittle  the 
thorough-going  and  bona-fide  investigations  of  pave- 
ment matters  by  citizen  organizations.  In  fact,  under 
our  democratic  form  of  government  such  movements 
are  of  real  necessity  for  informing  the  general  public 
and  thereby  securing  its  confidence  and  co-operation 
with  the  plans  of  the  city  government.  The  speaker  is 
fully  aware  of  the  excellent  results  secured  by  this 
important  type  of  team  play  between  citizens  and  their 
chosen  administrative  officers.  The  best  results  in 
such  cases,  however,  have  been  realized  through  the 
em])loymcnt  of  experts  by  such  citizen  organization? 
U)  investigate  the  facts  and  report  to  the  citizens  their 
conclusions,  with  full  statement  of  reasons.  Some  of 
these  reports  distributed  in  the  form  of  bulletins  have 
contributed  greatly  toward  the  cure  of  pavement  evils 
by  pointing  out  their  proper  remedy.  We  need  more, 
not  less,  of  this  form  of  team  play.  The  selfish  prac- 
tices which  I  am  condemning  are  obviously  .so  poorly 
calculated  to  serve  the  general  welfare  of  the  city  thai 
no  one  really  attempts  their  defense.  In  fact,  many 
cities  select  their  pavements  now  on  expert  advice 
alone.  Such  cities  have  learned  to  put  great  weight 
upon  the  recommendations  of  their  city  engineer,  based 
as  they  are  upon  large  experience  and  adequate  inves- 
tigation. We  can  confidently  expect  that  our  growing 
vision  of  municipal  efficiency  will  not  much  longer 
tolerate  the  old  system  of  pavement  selection  by  sel- 
fish interests." 


Convict  labor  on  the  highways  of  Warren  County, 
New  York,  has  been  used  successfully  during  the  past 
year,  according  to  the  annual  report  of  County  Sup- 
erintendent of  Highways  B  .E.  Murray.  It  is  report- 
ed that  convicts  were  used  in  the  towns  of  Hague  and 
Warrensburg  on  work  in  addition  to  the  regular  road 
work  performed  by  local  labor.  Superintendent  Mur- 
ray states  that  this  work  would  not  have  been  done 
had  convict  labor  not  been  available,  so  that  the  com- 
plaint made  at  first  that  free  labor  was  deprived  of 
work  by  the  convicts  was  without  foundation.  He 
recommends  in  his  report  that  all  of  the  towns  in  the 
county  put  in  applicati<ins  for  prisoners  to  be  used  in 
the  spring. 


From  a  Sand-Lime  Brick  Manufacturer 

Calgary,  March  16,  1919. 
Editor  Contract  Record: 

Without  discussing  in  detail  the  merits  of 
the  individual  articles  published  in  your  British 
Empire  Number.  I  may  say  that  I  regard  the 
whole  issue  as  an  encyclopaedia  of  information, 
not  only  on  the  province  in  which  it  is  edited,  but 
in  the  wider  application  of  Canada  and  the  Em- 
pire. I  have  read  it  through  and  have  been  much 
impressed  with  the  many  interesting  letters  from 
city  engineers,  architects,  and  others.  The  arti- 
cle by  W.  J.  Whiteside  was  very  interesting,  but 
I  am  wrong  in  making  mention  of'any  one  letter 
or  article.    The  whole  book  is  good. 

The  many  advertisements,  with  their  clear- 
cut  illustrations,  attest  the  high  standard  of  your 
paper. 

Yours  very  truly, 

G.  SILVESTER. 
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Distinguished  Speakers  at  the  International 
Road  Congress,  Toronto 


Major  W.  W.  Crosby,  Consulting  Engineer, 
Baltimore,  Md. 


Mr.  Arthur  R.  Hirst,  of  Madison,  Wis.,  Chief 
Engineer  of  the  Wisconsin  Highway 
Commission. 


Mr.  R.  A.  Meeker.  Trenton.  N.  J.,  State  High- 
way Engineer  of  New  Jersey. 
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Col.  W.  D.  Sohier.  of  Bo-iton.  Chairman  of 

the  State  Highway  Commission  of 

Massachusetts. 
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Leading  Men  at  the  Road   Congress 

A  Few  of  the  Distinguished  Visitors  at  the  International  Good 
Roads  Convention,  Toronto,  March  22  to  26,  1915 


Major  Crosby,  of  Baltimore 

MAJOR  W.  VV.  Crosby,  the  I'.altimore,  Md.,  consult- 
ing engineer,  who  is  to  address  the  Convention 
on  Wednesday  afternoon  on  the  subject  of  Dust 
Prevention,  has  an  international  reputation  as  a 
good  roads  expert  and  enthusiast.  He  graduated  from  the 
University  of  Maine  with  the  degree  of  B.C.E.  in  the  year 
1893,  and  received  the  degree  of  C.E.  three  years  later.  In 
1912  the  Maryland  State  College  awarded  him  his  D.Sc.  For 
ten  years  (from  1887  to  1897)  he  was  engaged  in  general  en- 
gineering practice.  In  September,  1897,  he  was  appointed 
Resident  Engineer  for  the  Massachusetts  Highway  Commis- 
sion, and  since  that  date  he  has  devoted  his  untiring  energy 
to  the  interests  of  road  work.  He  became  Roads  Engineer 
for  Baltimore  County,  Maryland,  and  was  afterwards  Gen- 
eral Superintendent  for  the  Board  of  Park  Commissioners, 
Baltimore.  From  May,  1905,  to  date  he  has  been  Chief  En- 
gineer of  the  Maryland  Geological  and  Economic  Survey  in 
charge  of  State  Aid  road  work.  He  rendered  excellent  ser- 
vice for  some  y^ars  as  Chief  Engineer  of  the  State  Roads 
Commission  of  Maryland.  He  has  been  in  private  practice 
as  a  consulting  engineer  since  July,  1913.  In  point  of  fact, 
the  scope  of  Major  Crosby's  activities  has  been  too  wide  to 
cover  in  the  short  space  availalile  in  this  issue.  He  has  been 
Non-Resident  Lecturer  in  Highway  Engineering  at  Colum- 
bia University,  Instructor  in  Charge  of  Extramural  Courses 
in  Highway  Engineering  at  New  York  University,  and  Non- 
Resident  Lecturer  in  Highway  Engineering  at  the  Univer- 
sities of  Michigan  and  North  Carolina.  As  an  official  dele- 
gate he  has  attended  international  road  congresses  at  Paris 
in  1908,  at  Brussels  in  1910,  and  at  London  in  1913.  He  is  a 
member  of  the  leading  technical  societies  of  the  United 
States,  and  is  the  author  of  many  official  reports  and  tech- 
nical articles  dealing  with  highway  engineering. 

Under  the  direction  of  Major  Crosby,  road  work  in 
Maryland  received  a  great  impetus  during  the  twelve  years 
that  he  held  office,  plans  having  been  prepared  for  work 
covering  expenditures  of  over  ten  million  dollars,  of  which 
more  than  eight  million  dollars'  worth  was  actually  com- 
pleted. The  variety  of  this  work  was  unusually  great,  as  the 
work  comprised  not  only  State  Road  and  State  Aid  road  con- 
struction, but  also  the  improvement,  according  to  modern 
methods,  of  streets  in  many  of  the  towns  and  cities  of  tho 
State,  and  in  Baltimore  City  itself.  The  State  Road  Law 
provided  for  the  expenditure  of  about  two  million  dollars 
from  the  funds  for  the  improvement  of  the  ends  of  the  State 
roads  lying  within  the  corporate  limits  of  Baltimore  City, 
and  this  intra-city  work  was  of  the  highest  and  most  modern 
type.  It  included  wtrified  brick,  sheet  asphalt  and  stone 
block  pavements,  laid  in  many  cases  contiguous  to  street  rail- 
w.ty   tracks — which   necessarily   had   to   be   rebuilt   largely. 

Mr.  Arthur  R.  Hirst,  of  Madison,  Wis. 

MR.  .Xrthur  R.  Hirst,  of  Madison,  Chief  Engineer 
of  the  Wisconsin  Highway  Commission,  who  on 
Tuesday  afternoon  is  going  to  tell  the  Conven- 
tion how  tliey  build  roads  in  the  .State  of  Wis- 
consin, is  a  civil  engineering  graduate  of  the  Maryland  .\gri- 
cultural  College.  He  was  with  the  Maryland  Geological 
Survey  from  1903  to  1907.  For  four  years  he  was  Highway 
Engineer  of  the  Highway  Division  of  the  Wisconsin  Geo- 
logical and  Natural  History  Survey.  He  was  appointed  to 
his  present  office  in  1911. 


Mr.  Hirst  has  charge  of  all  State  Aid  road  and  bridge 
work  in  Wisconsin,  where  in  three  years  the  sum  of  nearly 
seven  and  one-quarter  million  dollars  has  been  expended. 
Altogether,  Mr.  Hirst  has  been  identified  with  the  construc- 
tion of  roads  and  bridges  involving  the  expenditure  of  eight 
and  one-half  million  dollars. 

The  State  construction  in  Wisconsin  includes  everything 
from  the  building  of  earth  roads  in  the  more  unsettled  por- 
tions of  the  state,  to  the  highest  class  concrete,  vitrified 
brick,  and  sheet  asphalt  pavements  in  Milwaukee  county. 
Conditions  in  Wisconsin  are  quite  similar  to  those  prevailing 
in  portions  of  Canada,  and  Mr.  Hirst's  illustrated  talk  on 
road  and  bridge  construction  should  be  of  much  interest. 

Mr.  Robert  A.  Meeker,  of  Trenton,  N.J. 

MR.  Robert  A.  Meeker,  of  Trenton,  N.J.,  is  one  of 
the  prominent  speakers  at  Toronto  this  week. 
He  has  been  in  charge  of  road  work  for  the  last 
twenty-seven  years,  and  was  appointed  to  his 
present  position  in  1900.  It  is  his  official  duty  to  supervise 
and  inspect  all  plans,  profiles  and  cross  sections  prepared  by 
the  several  county  engineers  of  the  State.  No  grants  of  State 
aid  are  made  until  the  plans  for  such  improvement  have  re- 
ceived his  approval. 

New  Jersey  appropriates  $500,000  per  annum  to  pay  its 
40  per  cent,  of  the  cost  of  new  work;  therefore,  construction 
to  the  value  of  at  least  $1,250,000  is  begun  each  year.  The 
State's  appropriation  is  also  used  to  pay  20  per  cent,  of  the 
cost  of  new  bridges  built  on  the  line  of  the  new  work.  The 
proportion  of  bridge  work  done  brings  the  annual  expenditure 
for  roads  and  bridges  up  to  $1,400,000.  All  of  this  design,  as 
well  as  the  construction,  is  subject  to  Mr.  Meeker's  super- 
vision. 

New  Jersey  collects  over  $781,000  from  motor  vehicle 
licenses  and  fines.  This  fund  is  used  for  the  repair  and  up- 
keep of  roads.  Upon  the  plans  for  this  work  also  the  State 
Highway  Engineer  is  called  to  pass. 

Mr.  Meeker  holds  membership  in  The  American  Road 
Builders'  Association,  and  in  The  American  Society  of  Civil 
Engineers. 

Col.  Sohier,  of  Boston 

GOL.  W.  D.  Sohier,  of  Boston,  who  will  speak  on 
Traffic  on  the  afternoon  of  Thursday,  March  25,  is 
Chairman  of  the  State  Highway  Commission  of 
Massachusetts.  Born  in  1858,  he  was  educated  in 
public  and  private  schools,  and  proceeded  to  the  Har\'ard 
Law  School  after  spending  a  short  term  in  the  Massachusetts 
Institute  of  Technology.  He  was  admitted  to  the  Bar  in 
1881,  and  he  was  a  member  of  the  Legislature  from  1888  Ut 
1891.  He  has  been  actively  connected  with  road  construc- 
tion for  a  quarter  of  a  century.  In  1906  he  interested  him- 
self in  the  application  of  oils  and  dust-layers.  He  was  ap- 
pointed to  the  Massachusetts  Highway  Commission  in  1908. 
and  succeeded  Mr.  Harold  Parker  as  Chairman  of  that  body 
in  1911,  retaining  the  office  ever  since. 

The  Massachusetts  Highway  Commission,  be  it  noted, 
consists  of  three  members.  It  has  been  in  existence  for 
twenty-two  years.  Massachusetts  has  perhaps  the  largest 
proportionate  mileage  of  good  roads  of  any  State  in  the 
Union,  and  is  now  spending  one  million  dollars  a  year  for 
the  construction  of  State  highways  and  State  .\id  roads.  It 
has  over  a  thousand  miles  of  State  highways,  and  more  than 
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an  equal  number  of  miles  of  road  improved  at  the  joint  ex- 
pense of  the  town  and  the  State.  Last  year  the  oiling  and 
maintenance  of  State  highways  cost  some  $850,000.  Of  the 
thousand  miles  of  State  highways — most  of  which  was  origin- 
ally macadam — over  nine  hundred  and  fifty  miles  have  been 
treated  by  some  bituminous  surfacing  with  a  blanket  coat  on 
the  top,  or  they  have  been  rebuilt  of  bituminous  macadam. 

To-day  the  Commission  is  building  on  the  main  routes 
roads  18  feet  in  width,  with  a  3-ft.  shoulder  on  each  side. 
Bituminous    macadam    roads,    and    in    some    cases    concrete 


roads,  arc  being  constructed.  The  Commission  is  re-surfac- 
ing about  sixty  miles  of  road  every  year,  this  work  being  on 
the  old  Stale  highways,  which  are  wearing  out  with  the 
rapidly  increasing  trafific. 

The  Massachusetts  Highway  Commission  was  one  of  the 
pioneers  in  road  building,'  and  a  high  standard  is  maintained. 
The  roads  are  kept  in  good  shape,  a  section  gang  being  in 
charge  of  from  five  to  s^ven  miles,  keeping  the  roads  con- 
stantly patched  and  repaired,  gravel  roads  shaped,  and  the 
L'utters  and  catch-basins  clear. 


The  Fundamentals  of  Road  Economics 


THE  fundamentals  in  road  economics  are  some- 
times overlooked  in  the  search  for  pointers 
on  up-to-date  construction.  The  manner  in 
which  these  fundamentals  are  outlined  and 
emphasized  by  Mr.  J.  E.  Pennybacker,  Chief  of  Road 
Economics  in  the  United  States  Office  of  Public 
Roads,  is  commended  to  the  delegates  to  the  Toronto 
Congress — in  whose  interests  the  bulk  of  the  material 
published  in  this  issue  has  been  prepared. 

The  Fundamentals 

1. — All  who  share  in  the  benefits  of  road  iinprove- 
ment  should  share  proportionately  in  the  burdens. 

The  country  road  is  no  longer  a  mere  local  utility. 
Eegislation  should,  therefore,  provide  for  city  taxation 
in  aid  of  country  road  improvement.  Automobile 
owners  should  individually  pay  a  material  portion  of 
the  cost  of  our  public  roads. 

2. — The  degree  of  improvement  should  be  propor- 
tionate to  the  traffic  on  the  road  improved. 

Too  often  have  we  seen  costly  improvements  dis- 
tributed according  to  the  dictates  of  a  few  influential 
citizens  or  according  to  some  arbitrary  arrangement 
of  political  units,  or  for  sentimental  reasons,  or  through 
a  cheerful,  haphazard  indifference.  It  is  now  general- 
ly believed  that  four-fifths  of  the  traffic  of  this  coun- 
try is  carried  on  one-fifth  of  the  road  mileage.  It 
should  be  manifest  that  the  most  heavily  travelled 
roads  should  first  receive  attention  and  should  be 
improved  in  the  most  substantial  manner.  It  is  en- 
tirely feasible  to  make  an  expert  study  of  a  country 
road  system  and  indicate  graphically  the  traffic  areas 
for  each  important  road  so  as  to  establish  with  rea- 
sonable exactness  the  amount  of  outlay  which  the 
traffic  would  justify. 

3. — The  rate  of  payment  or  the  rate  of  accumula- 
tion of  the- sinking  fund  on  any  public  debt  contracted 
for  road  improvement. 

One  faction  either  opposes  debt  in  any  degree  or 
contends  for  an  indebtedness  of  such  short  term  as  to 
make  it  almost  a  cash  transaction,  and  asserts  that 
the  road  is  entirely  destroyed  long  before  the  debt 
becomes  due.  Another  extreme  faction  contends  for 
long-term  indebtedness,  on  the  theory  that  as  poster- 
ity will  reap  the  benefit  it  should  bear  the  burdens,  and 
that  a  road  well  maintained  never  wears  out.  As  a 
matter  of  fact,  location,  if  intelligently  made,  should 
be  permanent ;  likewise  all  reduction  of  grades.  The 
drainage  features,  if  honestly  and  efficiently  construct- 
ed, should  be  reasonably  permanent.  The  road,  ex- 
cept under  extraordinary  conditions,  should,  there- 
fore, be  considered  reasonably  permanent  as  to  these 
featuies.  As  a  general  rule,  the  foundation  of  a  road 
ghoiild  not  require  renewal  if  the  road  is  subjected  to 


adequate  and  continuous  maintenance.  Avoiding  any 
detailed  consideration  of  the  exact  proportion  of  the 
total  cost  of  a  road  represented  by  these  features,  I 
should  say  that  in  general  the  permanent  features 
would  average  at  least  50  per  cent,  of  the  total  cost. 
So  that,  if  the  other  50  per  cent,  must  be  figured  as 
perishable  and  subject  to  renewal,  the  debt  should  not 
cover  a  period  longer  than  twice  the  length  of  this 
perishable  portion. 

4. — Road  building  and  maintenance  comprise  work 
requiring  special  qualifications  on  the  part  of  those 
who  direct  it. 

If  the  laws  would  require  that  all  persons  selected 
to  have  immediate  direction  of  road  or  bridge  con- 
struction and  maintenance  possess  practical  know- 
ledge and  experience,  and  that  this  fitness  be  tested 
by  some  sort  of  competitive  exaoiination  to  be  pre- 
scribed by  a  state  highway  department,  acting  either 
directly  or  through  a  civil  service  commission,  the 
net  result  would  undoubtedly  be  the  saving  of  many 
millions  of  dollars  of  road  revenue  and  a  wonderfully 
increased  efficiency  in  our  road  system. 

5. — Responsibilities  should  be  definite  as  to  per- 
sons. 

This  proposition  is  aimed  at  the  elimination  of  our 
present  complex  and  cumbersome  system  of  road  man- 
agement. If  all  of  this  antiquated  organization  could 
be  swept  aside  and  in  its  stead  one  or  a  few  officials 
endowed  with  authority  and  charged  with  responsi- 
bility in  each  county,  the  beneficial  effects  could  not 
fail  to  be  most  marked. 

6. — Continuous  employment  is  more  conducive  to 
efficient  service  than  intermittent  and  temporary  em- 
ployment. 

It  is  so  self-evident  that  a  minor  defect  in  a  road 
can  be  repaired  at  its  inception  with  little  effort,  and 
that  if  allowed  to  go  on  it  may  require  the  entire  re- 
construction of  the  road  surface,  that  it  seems  scarce- 
ly necessary  to  urge  the  soundness  of  this  proposition. 

7. — The  specialists  who  direct  road  work  should 
be  appointed  instead  of  elected,  and  they  should  hold 
office  during  efficiency  instead  of  for  a  fixed  term. 

The  seventh  proposition  is  designed  to  attract  to 
the  work  men  who  look  upon  road-building  as  a  life 
profession  or  occupation.  If  the  right  man  is  in  the 
right  place,  it  is  absurd  to  limit  him  to  a  fixed  term, 
for  his  position  is  not  a  reward. 

8. — No  road  is  wholly  permanent,  but  requires  con- 
tinuous upkeep,  for  which  financial  and  supervisory 
provisions  must  be  made. 

A  house  is  not  permanent  without  repair,  a  rail- 
road track  is  not  permanent  without  repair,  then  why 
should  public  funds  in  a  large  amount  be  expended 
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in  road  construction  which,  without  adequate  main- 
tenance, may  deteriorate  to  the  extent  of  50  per  cent, 
in  a  few  years? 

9. — Cash  is  a  much  more  satisfactory  form  of  tax 
than  is  labor. 

If  you  provide  an  efficient  hi|?hway  engineer  or 
county  superintendent  with  a  modest  amfiunt  of  cash 
and  let  him  select  competent,  efficient  laborers,  he  can 
quadruple  the  effective  results  obtained  by  the  same 
numl)er  of  laborers  under  the  old  statute  system. 

10. — All  agencies  at  the  disposal  of  the  state,  cap- 
able of  use  in  works  of  public  improvement,  should 
be  so  used,  rather  than  in  such  commercial  production 
as  would  conflict  with  private  enterprises. 

The  tenth  proposition  is  directed  partially  toward 
the  convict  labor  question,  and  is  based  upon  the  as- 
sumption that  offenders  against  society  owe  a  debt 
to  society  which  should  be  paid  in  such  form  as  will 
most  benefit  society,  and  the  further  assumption  that 
honest  labor  should  not  be  discriminated  against 
through  the  sale  or  disposal  of  products  created  by 
criminal  labor.  The  practical  application  of  this  pro- 
position would  mean  the  employment  of  convicts  in 
road-building,  the  preparation  of  road  materials,  or 
in  other  works  of  public  improvement  so  far  as  prac- 
ticable. This  proposition  is  intended  also  to  emphasize 
the  necessity  for  correlation  of  the  states'  various 
agencies  in  the  interest  of  road  improvement.  For 
example,  a  state  geologist  should  be  helpful  in  the 
selection  and  location  of  road  materials,  the  labora- 
tories of  state  universities  should  be  useful  in  the  test- 
ing of  materials,  the  university  staff  should  be  help- 
ful in  the  giving  of  theoretical  instruction  and  in  many 
cases  in  practical  extension  work,  state  bureaus  of 
statistics  and  agriculture  should  be  helpful  in  accumu- 
lating essential  data  for  the  road  improvement  work 
in  the  state,  and  state  civil  service  commissions  should 
be  of  very  great  use  in  the  inauguration  and  conduct 
of  the  merit  system  in  the  filling  of  positions  requiring 
technical  or  practical  qualifications  and  experience. 


The  work  of  the  .Paving  Commission  of  Baltimore, 
Md.,  since  it  began  its  operations  on  January  1,  1912, 
has  included  the  im]M^ovement  of  about  8.S  miles  of 
streets,  30  ft.  in  width  between  curbs,  according  to 
a  recent  statement.  The  majority  of  the  paving  laid 
by  the  commission  has  been  sheet  asphalt.  During' 
1913  the  commission  laid  about  553,000  scp  yds.  of 
improved  pavement,  or  approximately  31  miles.  This 
work  included  the  construction  of  about  323,000  sq. 
yds.  of  asphalt  paving,  125,000  sq.  yds.  of  vitrified 
brick  paving,  71,(X)0  s(|.  yds.  of  granite  block  paving, 
13,500  sq.  yds.  of  bituminous  concrete  paving,  10,000 
sq.  yds.  of  cement  concrete  paving,  8,500  sq.  yds.  of 
scoria  block  pavement  and  2,000  sq.  yds.  of  wood 
block  pavement.  Since  the  beginning  of  the  Annex 
im]iroveinent  work  in  1906,  the  Commissioners  for 
(^l)ening  .Streets  have  laid  over  64  miles  of  pavement. 
Of  this  total,  17  miles  were  laid  in  1914.  The  work  in 
the  Ainiex  last  year  also  included  the  completion  of 
250,000  cu.  yds.  of  grading. 


A  French  process  of  "electro-curing"  timl)er  is  stat- 
ed to  give  perfect  seasoning  in  a  single  night,  and  at 
little  cost.  With  lead-plate  electrodes  on  each  side, 
the  timber  is  i^laced  in  a  solution  containing  10  per 
cent,  of  borax,  5  i)er  cent,  of  resin,  and  a  little  soda. 
.\])plication  of  the  current  expels  the  sap  and  fills  the 
wood  cells  with  the  borax  ancj  resin. 


Brick  Paving  for  Roads  and  Streets 

By  John  Laylin' 

OUR  specifications  for  brick  pavement  improve- 
ments provide  as  follovvs:  That  in  the  pre- 
paration of  the  subgrade,  all  muck,  quick- 
sand, soft  clay  and  spongy  materials  that  will 
not  consolidate  under  the  steam  roller  shall  be  re- 
moved, that  backfilling  of  all  excavations  shall  be 
rannned  in  courses  of  not  more  than  6  inches  of  loose- 
ly-filled earth;  that  embankments  shall  be  built  up 
from  the  bottom  in  successive,  even  layers  not  exceed- 
ing 12  inches  in  thickness;  that  each  of  these  layers 
shall  be  rolled  until  thoroughly  compacted ;  that  when 
the  slope  upon  which  material  for  embankment  is  to 
be  placed  exceeds  two  to  one,  such  slope  shall  be  fur- 
rowed before  any  material  is  placed  thereon,  and  that 
areas  on  which  embankments  less  than  1  ft.  in  depth 
are  to  be  placed  shall  be  broken  up  by  plowing  or 
other  means. 

After  the  surface  of  the  subgrade  has  been  proper- 
ly shaped  the  roadbed  shall  be  thoroughly  rolled  and 
compacted  so  that  it  does  not  wave  or  spring  under 
the  roller.  Rolling  shall  be  done  with  a  self-propelled 
roller  weighing  not  less  than  six  tons. 

That  foundation  for  pavement  may  be  made  of 
either  Portland  cement  concrete,  old  pavement  com- 
imcted  broken  sandstone,  limestone,  slag,  gravel  or 
vitiified  clay. 

Great  care  is  to  be  used  in  selecting  aggregates 
for  concrete,  all  materials  being  submitted  to  tests  to 
insure  quality  meeting  requirements  as  specified. 

Aggregates  are  so  proportioned  as  to  produce  con- 
crete, substantially  composed  of  1  part  cement,  ly^ 
parts  fine  and  5  parts  coarse  aggregates,  in  which  the 
mortar  shall  be  not  less  than  110  per  cent,  of  the  vol- 
ume of  the  voids  in  the  coarse  aggregates. 

Coarse  aggregates  may  consist  of  crushed  bould- 
ers, crushed  limestone,  slag  or  gravel  that  will  pass 
a  screen  having  openings  V/i  in.  in  diameter  and  be 
retained  upon  a  screen  having  openings  54  in.  in 
diameter. 

A  cubic  yard  of  concrete  in  place  shall  not  contain 
less  than  five  sacks  of  cement. 

Concrete  shall  be  mixed  in  a  batch  mixer,  so-called. 
the  drum  of  which  shall  not  make  less  than  15  revo- 
lutions, at  a  speed  of  between  15  and  20  revolutions 
I)er  minute. 

Materials  shall  be  mixed  sufficiently  wet  to  pro- 
duce a  concrete  that  will  require  no  tamping.  Sub- 
grade  must  be  moist  before  concrete  is  placed  thereon. 

The  surface  of  concrete  shall  be  shaped  by  the 
use  of  a  suitable  templet  cut  to  conform  to  the  crown 
of  pavement,  and  shall  be  floated  in  such  a  manner 
as  to  thoroughly  compact  the  concrete  and  produce 
a  surface  the  exact  crown  specified.  The  finished  sur- 
face of  the  concrete  shall  conform  so  nearly  to  that 
indicated  on  the  plans  that  it  will  nowhere  vary  more 
than  Yi  in.  from  the  previously  described  templet 
or  a  10-ft.  straight-edge  applied  to  the  surface  of  the 
concrete  and  parallel  with  the  centre  line  of  the  pave- 
ment. 

Care  shall  be  taken  to  protect  concrete  from  rapid 
drying  out  and  freezing,  and  traffic  is  prohibited  for 
ten  days  from  time  of  laying. 

A  thoroughly  consolidated  old  macadam  or  gravel 
road,  if  of  sufficient  depth,  may  be  considered  satis- 
factory pavement  foundation.  The  old  road  shall  be 
thoroughly  cleaned,  and  if  irregular,  shall  be  scarified. 
graded  to  the  proper  elevation  and  all  depressions 
•DlTlston  Engineer,  Ohio  SiKte  Hifthway  Drpartment.         ~~~~~ 
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filled  with  the  same  material  of  which  the  course 
consists.  All  foundation  material  placed  must  be 
thoroughly  filled,  water-bound  and  compacted. 

Rolled  foundation  shall  consist  of  either,  gravel, 
broken  sandstone,  limestone,  slag  or  vitrified  clay. 
Sandstone  fragments  must  not  exceed  6  in.  in  great- 
est dimension,  and  all  other  materials  must  pass  a 
screen  having  4-in.  circular  openings  and  be  reason- 
ably well  graded  from  4  in.  down  to  the  smallest  size 
found  in  the  product. 

Gravel  shall  not  contain  more  than  15  per  cent, 
of  clay  or  loam. 

Rolled  foundation  shall  be  constructed  as  a  one- 
course  water-bound  macadam  pavement  and  brought 
to  the  proper  crown  and  grade  within  the  limits  speci- 
fied for  concrete  foundation. 

That  curbing  shall  be  either  sandstone  or  concrete 
of  dimensions  indicated  on  plans  and  quality  as 
specified. 

That  sand  cushion  shall  not  contain  more  than  8 
per  cent,  by  weight  of  clay  or  loam.  Sand  shall  be 
spread  over  foundation,  shaped  with  templet,  rolled 
till  compact,  and  made  ready  to  receive  the  paving 
blocks. 

That  paving  blocks  shall  be  laid  in  an  upright 
position  upon  the  sand  cushion  in  straight  courses 
across  the  road,  and  shall  be  laid  so  that  the  longi- 
tudinal joints  are  broken  approximately  at  the  centre 
of  each  block  and  the  long  dimension  of  the  block  is 
perpendicular  to  the  centre  line  of  the  road  on  the 
tangents  and  practically  parallel  with  the  radius  of 
curves  having  a  radius  not  greater  than  150  ft. 

All  blocks  to  be  laid  .with  the  lugs  in  the  same 
direction  and  set  as  closely  together  as  possible.  In 
all  cases  the  end  joints  shall  be  made  close  and  tight, 
the  joints  to  be  at  right  angles  to  top  and  sides.  The 
cutting  and  trimming  of  blocks  shall  be  done  by  ex- 
perienced men,  and  proper  care  shall  be  taken  not 
to  fracture  or  injure  the  part  to  be  used. 

After  a  sufficient  number  of  blocks  shall  have  been 
laid,  the  pavement  shall  be  thoroughly  dampened  by 
sprinkling,  and  all  soft,  porous  or  unacceptable  blocks 
will  be  marked  by  the  inspector  and  shall  be  removed 
by  the  contractor.  When  any  section  shall  have  con- 
tained more  than  10  per  cent,  of  rejections,  the  blocks 
of  the  entire  section  shall  be  taken  up  and  the  cushion 
re-adjusted.  As  soon  as  possible  after  the  block  in 
the  pavement  is  inspected,  rejections  removed  and 
replaced  with  acceptable  block,  the  surface  shall  be 
swept  clean  and  then  rolled  with  a  self-prope.lled  roller 
weighing  not  less  than  6  tons.  When  rolling  and 
ramming  are  completed,  the  surface  of  pavement  shall 
conform  so  closely  to  that  indicated  on  the  plans,  that 
it  will  nowhere  depart  more  than  J^  in.  from  pro- 
perly formed  templet  or  a  10-ft.  straight-edge  applied 
to  its  surface. 

Soon  after  the  pavement  has  been  compacted  and 
surfaced,  the  joints  between  the  blocks  and  the  curb 
shall  be  filled  with  a  grout  filler  composed  of  one  part 
Portland  cement  and  one  part  sand.  Detailed  speci- 
fications set  forth  manner  of  applying  grout. 

Paving  brick  specifications  provide-: 

That  the  brick  shall  be  standard  wire-cut-lug  or 
repressed  paving  block  of  standard  size.  The  stand- 
ard size  of  brick  shall  be  Syi  in.  in  width,  4  in.  in 
depth  and  8^  in.  in  length.  The  brick  shall  not  vary 
from  these  dimensions  more  than  %  in.  in  width  or 
depth.  They  must  be  thoroughly  vitrified  and  an- 
nealed, regular  in  size  and  shape  and  uniformly  burn- 
ed. When  broken,  they  shall  show  a  dense,  stone- 
like  body,     free     from  lime,  air-pockets,  cracks  and 


marked  laminations.  No  surface  of  any  brick  shall 
have  kiln  marks  more  than  3-16  in.  in  depth  or  crocks 
more  than  ^  in.  in  depth,  and  the  wearing  surface  of 
the  brick  shall  not  have  kiln  marks  more  than  1-16 
in.  in  depth  and  shall  be  free  from  cracks.  The  bricks 
shall  have  not  less  than  four  nor  more  than  six  lugs,  , 
all  on  one  side  of  the  brick,  so  that  when  the  bricks 
are  properly  laid  in  place  in  the  pavement,  the  joints 
between  the  brick  will  not  be  less  than  j/s  nor  more 
than  ^  in.  in  width.  The  name  or  trade  mark  of  the 
manufacturer,  if  shown  on  such  bricks,  must  be  by  a 
recessed  design  or  by  recessed  letters  and  not  by  a 
raised  design  or  raised  letters. 

If  the  edges  of  the  brick  are  rounded,  the  radius 
shall  not  exceed  y^  in.  The  brick  must  not  be  chipped 
in  such  a  manner  that  neither  wearing  surface  re- 
mains intact  or  that  the  lower  or  bearing  surface  is 
reduced  in  area  by  more  than  one-tenth,  but  such 
brick,  if  otherwise  satisfactory,  may  be  used  in  ob- 
taining the  necessary  half  brick  for  breaking  courses 
and  the  necessary  pieces  of  brick  for  closures ;  pro- 
vided that  the  wearing  surfaces  of  the  part  of  brick 
used  shall  be  intact.  The  brick  shall  not  be  glazed. 
To  determine  whether  the  material  of  the  brick  as  a 
whole  possesses  to  a  sufficient  degree,  strength, 
toughness  and  hardness,  samples  of  the  brick  shall 
be  submitted  to  the  rattler  test.  The  test  shall  be 
made  in  accordance  with  the  method  and  in  a  rattler 
as  described  in  the  recommendations  by  the  Sub- 
committee on  Paving  Brick  to  the  American  Society 
for  Testing  Materials.  Five  samples  of  each  kiln  or 
shipment  may  be  selected ;  one  sample  from  what 
appears  to  be  the  softest  brick  and  one  sample  from 
what  appears  to  be  the  hardest  brick,  neither  of  which 
shall  lose  of  their  weight  more  than  24  per  cent. ;  and 
three  samples  representing  an  average  of  the  kiln  or 
shipment  which  shall  lose  of  their  weight  not  more 
than  22  per  cent. 

The  quality  of  the  brick  shall  be  of  such  uniform- 
ity that  the  range  between  the  highest  and  lowest 
loss  by  abrasion  shall  not  exceed  8  per  cent.  If  the 
kiln  or  shipment  of  brick  should  fail  to  meet  the  above 
requirements — and  it  is  fair  to  assume  that  it  would 
meet  them,  if  not  more  than  10  per  cent,  are  culled — 
then  the  contractor  may  at  his  option  re-grade  the 
brick.  When  the  re-grading  is  complete,  the  kiln  or 
.shipment  shall  be  re-sampled  and  re-tested,  as  under 
the  original  conditions,  and  if  it  fails  to  meet  any  of 
the  above  requirements,  it  shall  be  finally  and  definite- 
ly rejected.  Sampling  may  be  done  at  the  factory 
prior  to  shipment,  and  brick  accepted  as  the  result  of 
such  sampling  will  not  be  rejected  as  a  whole  but 
will  be  subject  to  such  culling  as  may  be  necessary  to 
meet  all  of  the  requirements  except  that  of  the  rattler 
test. 

In  the  preparation  of  our  plans  it  is  our  endeavor 
to  embody  the  use  and  requirements  of  the  best  pos- 
sible foundation,  and  the  best  possible  drainage  con- 
sistent with  the  economy  of  the  road. 

Following  this  rule,  a  concrete  foundation  for  brick 
pavements  is  generally  provided,  and  as  the  greatest 
assurance  against  longitudinal  cracking  in  the  wear- 
ing surface,  the  advantage  of  a  dry  sub-base  is  con- 
sidered essential.  It  is  the  general  belief  that  brick 
pavement  cracks  are  caused  more  by  frost  action  than 
high  temperature  stresses.  In  fact,  a  sufficient  and 
])roper  drainage  of  the  subgrade  of  all  roads,  includ- 
ing the  brick  road,  is  regarded  as  of  the  utmost  im- 
portance. Frost  has  little  eft'ect  where  moisture  is 
almost  entirely  absent ;  hence  these  provisions  care- 
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fully  observed  are  certain  to  reduce  to  a  minimum  all 
deleterious  climatic  effects. 

The  Ohio  State  Highway  Commissioner  let  con- 
tracts for  brick  roads  in  1912,  1913  and  1914,  mileage 
as  is  shown  in  the  following  table : 

H)ia  lilKl  1914 

Mileage  brick  roads  con- 
tracted      .■i:!.47  27,71  104.0 

Per  cent,  brick  road  of 
total  milcaBC  of  all 
roads 20.7  17.7  32.5 

Contract  price  for  brick 

roads $5()7,8'J<.).1()      $48f.,!»2.'>.87      $:i,4 1  .'•.,.'i84.4.''. 

i^er   cent,   of   total   con- 
tract price  of  all  hard- 
surfaced   roads MA  35.;!  40.3 

Average    contract    price 

per  mile  for  brick  roads  $15,()80.00       $17, .572.00      $20,H27.00 

Average  contract  price 
for  brick  roads  jier 
foot  in  width  per  mile     ,$1,150.00  $l,;i7!).00  $1,364.00 

The  contract  ])rice  for  Ijrick  roads  included  grad- 
ing, draining,  curbing,  and  ])aving  for  the  years  1912 
and  1913,  but  also  included  bridges  and  culverts  for 
the  year  1914. 

In  conclusion,  it  may  be  said  that  brick  roads  and 
streets  should  always  have  a  solid  subgradc,  perfect- 


ly drained ;  that  a  concrete  foundation  should  be  pro- 
vided wherever  trafific  conditions  are  heavy,  and  that 
the  surface  of  concrete  foundation  should  be  made 
true  and  smooth  and  exactly  parallel  with  the  crown 
of  the  street;  that  the  .sand  cushion  should  be  thor- 
oughly compact  and  from  ly^  to  2  in.  in  thickness; 
that  a  cement  grout  filler  is  the  best  filler;  and  that  a 
brick  road  is  a  dependable  road. 

The  paramoimt  interest  in  brick  roads  that  more 
greatly  concerns  the  tax-paying  public  is  the  same 
that  is  involved  in  the  expenditure  for  any  road,  no 
matter  what  the  type,  and  that  is  the  efficient  build- 
ing of  the  road  itself  in  compliance  with  the  plans 
and  specifications.  The  proper  construction  of  a  brick 
road  is  no  more  difficult  than  the  construction  of  any 
other  kind  of  road,  but  every  requirement  of  the  plans 
and  specifications  should  be  carried  out.  Plans,  speci- 
fications and  contract  pre-suppose  that  each  and  every 
requirement  therein  is  a  part  and  parcel  of  a  necessary 
adjunct  to  the  value  of  the  road  intended  to  be  built. 
A  complete  co-operation  of  the  combined  influences 
of  public  sentiment,  official  authority  and  the  obliga- 
tion to  the  contractor  is  necessary  to  reach  the  ideal 
in  road  building.  Without  the  combined  forces  of 
all,  the  most  conscientious  official,  the  most  diligent 
contractor  or  an  anxious  public  acting  singly  and  alone 
cannot  attain  the  best  results. 


European  Rock  Asphalts 

By  J.  W.  Howard,  of  Columbia  University,  New  York  City 


SUBSEQUENT  to  the  success  of  the  European 
rock  asphalt  or  bituminous-limestone  pave- 
ments, many  substitutes,  made  of  artificial  com- 
poinids,  have  been  used.  Success  has  followed 
the  use  of  certain  compoimds  of  graded  sand  or  grad- 
ed crushed  stone,  limestone,  or  equivalent  powdered 
mineral  in  small  ciuantities  filling  voids,  and  the  whole 
mineral  aggregate  bound  together  with  asphalt  ce- 
ment. This  second  general  method  of  constructing 
as])halt  and  bituminous  i)avenients  was  developed  in 
America  and  predominates  here.  J  will  confine  your 
attention  to  a  sub-groui)  composed  of  natural  bitu- 
minous limestone,  which  is  one  of  the  general  group 
of  rock  asphalts,  which  group  also  contains  natural  bit- 
uminous sandstone,  of  relatively  little  value. 

Definition 

It  is  best  to  clearly  define  the  sub-group  of  bitu- 
minous or  asphaltic  materials  to  which  1  call  your  at- 
tention. The  deposits  of  rock  asphalt,  of  Europe  are 
natural,  bituminous  limestone  which  have  been  used 
for  more  than  two  hundred  years ;  at  first  for  various 
coatings  and  extracting  bitumen,  and  then,  beginning 
about  one  hundred  years  ago,  for  [lavements  and  other 
purposes.  This  mineral  is  composed  of  line-grained 
limestone,  thoroughly  impregnated  and  saturated  with 
an  adhesive,  durable  bitumen.  The  bitumiiu)us  lime- 
stone deposits  or  ([uarries  of  luirope,  and  the  few 
known  ones  in  America  and  other  countries,  vary  in 
purity  and  quality,  .some  of  the  deposits  containing 
some  qualities  of  sand,  clay,  etc.,  in  some  parts,  if  not 
throughout  each  dejiosit.  The  proportion  of  bitumen 
or  asplialtum  present  in  the  rock  varies  in  all  deposits 
frcmi  ])ortions  not  saturated  at  all,  to  portions  carry- 
ing the  desired  per  cent,  of  this  cementing  substance 
and  upw  ards  to  a  large  excess  of  bitumen  in  the  rock. 


which  makes  it  impossible  to  use  such  rock  asphalt 
unless  it  is  thoroughly  blended  with  other  similar,  suit- 
able rock  asphalt  containing  very  little  asphaltum  or 
bitumen,  so  that  a  uniform  result  contains  the  per 
cent,  of  bitumen  required. 

The  success  of  compressed  rock-asphalt  pavement 
in  I'aris  in  1854  and  ever  since  has  attracted  the  atten- 
tion of  all  important  cities.  London,  England,  began 
its  use  by  paving  Threadneedle  Street,  in  1869,  and  has 
steadily  extended  its  use  to  many  other  streets  of  that 
city,  (ieneva  and  Berlin  began  in  1871,  and  all  the 
principal  cities  of  Europe  soon  followed.  It  began  to 
l)e  used  in  America,  and  in  1876  a  portion  of  Pennsyl- 
vania Avenue,  Washington,  D.C.,  was  paved  with  it. 
Its  extensive  use  in  America  is  prevented,  first,  be- 
cause of  the  invention  by  DeSmedt,  of  the  American 
form  of  sheet  asphalt  pavement,  when  he  laid  his  first 
|>iece  on  U'illiam  Street,  Newark,  N.J.,  in  1871,  then  m 
other  cities,  and  in  1876  on  a  portion  of  Pennsylvania 
.\venue,  Washington,  D.C.,  where  his  artificial  com- 
position of  sand,  limestone  powder,  and  asphalt  ce- 
ment proved  successful.  This  American  substitute 
and  rivalry  rapidly  spread  to  all  important  cities  and 
many  smaller  ones  of  America,  and  has  been  used 
to  a  limited  e.xtent  in  other  countries. 

The  rock  asphalt  pavement  of  Europe  must  be 
transi)ortcd  in  its  entirety  from  the  quarries  to  the 
city  where  used.  Freight,  therefore,  is  a  large  factor 
in  its  cost  and  confines  its  use  within  certain  freight 
radii  of  the  various  deposits  where  the  asphaltic  lime- 
stone is  found.  On  the  other  hand,  the  American  sys- 
tem uses  sand,  found  generally  near  the  cities,  and  re- 
(piires  transportation  of  the  asphalt  cement  only, 
which  composes  about  ten  per  cent,  of  the  weight  of 
the  pavement.  The  rock  asphalt  deposits  of  America 
are  so  isolated  from  large  cities  that  there  is  relatively 
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little  demand  for  compressed,  asphalt-limestone  pave- 
ments, altliou<(h  a  few  have  been  laid  with  American 
asphaltic  limestone  in  a  few  cities  in  or  near  Utah  and 
Texas,  where  there  are  .some  rock  asphalts,  similar  but 
not  exactly  like  those  of  Europe. 

Sources  of  Supply  and  Composition 

The  following  tables  will  enable  you  to  grasp 
cjuickly  the  classification  of  various  bitumens  and  the 
relative  positions  of  rock  asphalts,  both  bituminous 
limestone  and  bituminous  sandstone.  Kindly  remem- 
ber it  is  bituminous  limestone  we  are  considering. 

The  countries  where  asphalt  limestone  is  found  are 
shown  in  the  first  part  of  Table  II.  The  principal 
sources  of  supply  during  the  past  two  hundred  years 
are  at  various  deposits  or  quarries  located  in  France, 
Italy,  Sicily,  Germany,  Switzerland,  and  Russia,  with- 
in a  long  belt  of  limestone,  at  points  where  the  lime- 
stone is  impregnated  or  saturated  with  asphaltum.  In 
a  general  paper  of  the  kind  I  am  presenting,  it  is  not 
necessary  to  enumerate  all  of  the  many  large  and  small 
quarries  of  rock  asphalt  which  have  been  opened  and 
are  in  use  in  Europe  and  the  few  elsewhere.  Table 
III.  gives  the  location  of  typical,  operated  deposits  in 
Germany,  France,  Italy,  Sicily,  Switzerland,  Spain, 
Russia,  and  of  two  of  the  three  in  Oklahoma,  Utah  and 
Texas.  Table  III.  also  gives  chemical  analyses  of 
samples  from  each  of  them.  It  must  be  remembered, 
however,  that  the  per  cent,  of  asphaltum  or  bitumen 
in  the  asphalt  rock  in  each  deposit  varies  somewhat 
from  the  samples  analyzed,  according  to  the  portion  of 
the  quarry  from  which  the  sample  is  taken.  There 
are  other  deposits  in  the  countries  named,  but  those 
enumerated  are  sufficient  to  illustrate  the  principles 
before  us. 
Methods  of  Quarrying.     Preparation  and  Shipping 

The  methods  of  obtaining  the  crude  material  are  the 
usual  ones,  with  certain  variations,  used  in  quarrying 


any  limestone.  At  some  of  the  deposits  where  warm 
weather  makes  it  difficult  to  drill  or  bore  holes  for 
blasting  or  breaking  out  the  rock  asphalt,  due  to  the 
adhesiveness  and  gummy  nature  of  this  rock  when 
warm,  the  mining  or  quarrying  is  carried  on  in  drifts 
or  tunnels  underground.  In  such  places  quarrying  in 
cold  weather  is  in  the  open. 

The  rock  is  shipped  either  in  broken  lumps  or  in 
ground,  powdered  form,  according  to  the  distance  to 
be  shipped,  or  as  ordered.  The  cu.stoms  duty  from 
one  country  to  another  varies  whether  the  rock  is  in 
lumps  or  labor  has  I)een  paid  to  powder  it.  Previous 
to  use  for  almost  all  purposes  to  wliich  rock  asphalt 
is  applied,  it  is  crushed,  generally  in  special-toothed 
rolls,  although  in  cold  weather  jaw-crushers  can  be 
used.  It  is  then  reduced  to  powdered  form  by  centri- 
fugal pulverizing  machines  or  sometimes  by  .special 
tlail  or  beating  machines. 

If  used  for  compressed  sheet  asphalt  pavements, 
rock  must  be  selected  having  a  uniform  and  requisite 
per  cent,  of  bitumen  in  it  suitable  for  the  climate,  traf- 
fic, and  slightly  different  rock  from  different  quarrie.^. 
It  is  customary  to  blend  the  rock  when  necessary 
from  parts  of  a  quarry  or  from  different  quarries  to 
get  desired  results.  For  paving  streets,  the  powdered 
rock,  in  its  natural  state,  is  warmed  at  the  place  where 
it  is  to  be  used  for  asphalt  pavement  for  vehicle  and 
other  heavy  traffic,  or  for  other  uses  where  this  com- 
pressed, solid  form  of  rock  asphalt  is  required.  The 
warmed  material  is  spread  upon  a  suitable  foundation 
and  compressed  by  ramming  with  hot,  heavy,  iron 
rammers,  which  condense  the  material  to  the  necessary 
density  and  solidity.  The  surface  of  the  pavement  is 
smoothed  with  hot  smoothing-irons,  which  must  not 
be  so  hot  as  to  burn  the  bitumen  in  it.  A  heated, 
heavy,  hand-roller  is  also  used  to  smooth  out  any  in- 
dentations left  by  the  rammers.  Subsequent  to  its  first 
construction,  such  rock  a.sphalt  pavements  are  further 


TABLE  I.     CHARACTER  AND  LOCATION  OF  NATURAL  BITUMENS  AND  COMPOUNDS 


Important 

Bitumens 

and 

Compounds. 


Bitumen 
Natural   gas. 
Natural  naphtha. 
Petroleum. 

Maltha  &  compounds. 
Asphaltum  &  compounds. 
Glance  pitch. 
Elaterite. 
Ozocerite. 


Character  Where  Found 

Gaseous.  North  America,  South  America,  Europe,  Asia. 

Thin  fluid.  North  America,  South  America,  Europe. 

Thick,  oily.  North  America,  South  America,  Europe,  Asia. 

Soft  at  77T..  called  also  "Soft  Asphalt"  N.  Amer.,  S.  Amer.,  Europe,  Asia,  Africa,  Australia. 

Stiff  at  77°F.,  "Hard  Mineral  Pitch."  N.  Amer.,  S.  Amer.,  Europe,  Asia,  Africa. 

Brittle  at  77"'F.,  "Mineral  Pitch."  North  America.  S.  America,  Asia,  Africa. 

Elastic,  "Mineral  Rubber."  North  America,  South  America,  Europe,  Asia. 

"Mineral  Wax."  North  America,  Europe,  Asia, 

TABLE  II.     ROCK  ASPHALT 


Compounded  with  Limestone.  (Containing  Sili- 
cates, etc.)  Found  in  Austria,  Cuba,  France,  Ger- 
many, Hungary,  Italy,  Russia,  Sicily,  Spain, 
Switzerland,  Turltey  and  United  States. 


Compounded  with  Sandstone.  (Containing  CtCr- 
bonate  of  Lime,  etc.)  Found  in  France,  Germany, 
Italy,  Russia,  Sicily,  Spain,  Turkey,  United  SUtes, 
Alaska  and  (Canada. 


Table  III.     ANALYSES  OF  BITUMINOUS  LIMESTONES  (ROCK  ASPHALT). 


Germany 


France 


Italy 


Sicily 


a 
a 

'3 


I 


g^ 


Switzer- 
land 


>Eh 


Spain     United  States       Russia 


J3 
S 


Asphaltum    

Carbonate  ot  Lime 

Sand   

Aluminum  and  Iron 

Sulphur    .., 

Magnesium-Carbonate   

Insoluble  in  Acid   (h.cl.) . 

Undetermined 

Total    


14.30 

12.32 

8,50 

8.15 

10.20 

8.83 

7.15 

8.92 

10.15 

8.80 

36.28 

11.65 

G7.00 

71.43 

80.04 

91.30 

S4.63 

80.00 

73.76 

88.21 

88.40 

9rt5 

29.52 

.03 

3,15 

14.24 

.«0 

68.75 

6.46 

88.32 

5.91 

.15 

.... 

.91 

.25 

4.35 

2T.44 

6.18 

4.03 

3.02 

17.62 

.31 

.55 
4.77 

.10 
.10 

".io 

.96 

.30 
.46 

8.10 

1.18 

1.70 

2.11 

.20 

■B.17 

11.17 

1.73 

.40 

.45 

.85 

.30 

100. 

100. 

100. 

100. 

100. 

100. 

100. 

100. 

100. 

100. 

100. 

100. 

30.50 
66.23 


3.27 
100. 


NOTE — The  materials  vary  somewhat  from  each  deposit. 
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compressed  a  little  by  traffic.  The  result  is  a  dense, 
durable,  waterproof,  monolithic  pavement,  which,  with 
reasonable  maintenance,  can  be  kept  in  constant  good 
order  indelinitely. 

If  the  rock  asphalt  is  to  be  used  for  making  asphalt- 
mastic,  then  it  is  heated  for  several  hours  in  revolving, 
large,  mixing  cylinders,  into  which  is  introduced  some 
])ure  or  relatively  pure  asphaltum  or  asphalt  cement, 
from  other  sources.  The  result  is  that  the  natural 
bituminous  limestone  has  its  bitimien  enriched  until  the 
per  cent,  in  the  asphalt-mastic  is  raised  to  the  amount 
desired,  generally  abotit  20  per  cent.  This  mastic, 
while  hot,  is  run  into  forms  or  molds,  so  that  the  mastic 
is  ship]ied  all  over  the  world  in  cakes  of  different  forms 
and  with  different  brands,  according  to  the  source  of 
the  supply  or  manufacturer. 

The  asphalt-mastic,  on  arrival  at  the  place  to  be 
used,  is  melted  in  special  kettles,  at  the  same  time 
mixing  with  it  some  more  asphaltum  or  asphalt  ce- 
ment, and  adding  suitable  sand  and  sometimes  very 
fine  gravel,  according  to  the  purposes  or  uses  intended. 

Uses 

The  two  principal  uses  of  natural  asphaltic  lime- 
stone, called  also  bituminous  limestone  and  rock  as- 
phalt, are  for  constructing  the  wearing  surface  layers 
of  sheet  asphalt  pavements  for  streets  and  equivalent 
requirements;  also  for  manufacturing  rock  asphalt- 
mastic  for  use  in  various  comiiounds  for  sidewalks, 
floors,  roofs,  decks,  waterproof  linings,  damp  course, 
pavement  of  bridges,  etc.  It  is  used  all  over  the 
world  in  breweries,  sheep,  pig  and  cattle  pens,  cellars, 
coach-houses.  Conservatories,  grain  houses,  courtyards, 
fish  markets,  warehouses,  gimpovvder  magazines,  laun- 
dries, lavatories,  malt  houses,  markets,  railway  plat- 
forms, freight  houses,  playgrounds,  slaughter  houses, 
stables,  wash  houses,  etc.  It  meets  conditions  where 
surfaces  are  needed  which  will  not  crack  or  deform 
from  expansion  and  contraction  of  heat  and  cold  or 
from  slight  settlements  and  deformation  of  floors, 
foundations,  and  structures,  which  surfaces  at  the  same 
time  resist  moisture  and  the  wear  of  foot  and  other 
light  traffic. 

It  is  not  the  province  of  this  jjaper  to  go  into  the 
many  and  minute  details  of  technical  preparation  and 
methods  of  use  for  each  of  the  many  applications  of 
rock  asphalt.  The  industry  is  large  and  its  sub-divis- 
ions too  many  to  be  presented  otherwise  than  in  the 
several  available  publications  on  the  subject,  the  au- 
thors of  which  I  have  named. 

The  most  successful  use  oi  bituminous  limestone 
depends  principally  upon  the  selection  of  a  good  qual- 
ity of  natural  rock  and  practical  experience  in  hand- 
ling it.  Experienced  foreman  and  trained  laborers 
in  this  industry  are  available  almost  cvcrvwhere. 


.'Vt  Toronto,  good  progress  is  being  made  on  the  new 
Registry  Office  which  is  being  erected  on  Elizabetli  Street 
at  a  cost  of  .$400,000.  The  architect  is  Mr.  C.  S.  Cobb,  and 
the  masonry  contractors  are  Mcssr.s.  J.  A.  VVickett,  Limited. 
The  new  building  is  to  contain  two  storeys  and  basement. 
It  will  be  13.5  ft.  by  165  ft.  in  dimensions,  and  will  be  of 
.stone,   steel   and   fireproof   construction. 


The  Standard  I'aving  Company,  Limited,  capitalized  at 
$200,000,  has  been  incorporated  af  Ottawa,  Ont.  The  in- 
corporators are  J.  Foley.  J.  Gleeson,  E.  P.  Gleeson,  P.  C. 
Cooper  and  F.   M.   Doherty. 


The  Inspection  of  Asphalt  Paving 

Specially  contributed  by  T.  Linsey  Crossley 
Chemical  Engineer,  Montreal 

Tiiii    trouble   with    much    asphalt   inspection    is 
that  it  is  begun  too  late  and  is- often  con- 
trolled by  the  wrong  parties.    There  are  two 
reasons  for  these   conditions :  first,   in   most 
cases  the  specifications  make  the  Engineer  the  only 
referee;  second,  attention  is  focussed  on  the  "wear- 
ing surface"  to  the  neglect  of  the  binder  course. 

Discussing  the  first  source  of  trouble,  it  is  dis- 
tinctly to  be  undcrstocxl  that  this  is  in  no  way  the 
fault  of  the  engineer.  He  would  be  very  glad,  as  a 
rule,  to  divide  the  responsibility.  Very  few  town  en- 
gineers, especially  those  in  the  smaller  cities  and 
towns,  have  had  any  broad  experience  in  the  laying 
and  inspection  of  asphalt.  When  such  towns  decide 
to  take  up  the  question  of  sheet  asphalt  or  other  bi- 
tuminous paving,  the  question  of  specifications  comes 
up  at  once. 

In  many  cases,  the  specifications  of  some  other 
city  are  copied  without  any  changes.     In  other  cases, 


The  Toronto-Hamilton  Roadway  Commission  Bill  has 
been  finally  passed  by  the  Special  Commission  appointed 
by  the  Legislature. 


Diagram  showing  effect  of  oversize  in  binder  courae. 

parts  only  are  copied;  other  parts  that  seem  to  the 
engineer  like  unnecessary  detail  are  left  out  or 
abridged.  The  usual  result  of  this  is  a  weak  spot 
which  makes  it  difficult  to  control  the  contractor.  It 
becomes  a  case  of  two  heads  being  better  than  one. 
The  engineer's  experience  and  that  of  a  good  chem- 
ical engineer  with  a  knowledge  of  asphalt  inspection 
and  testing  should  be  applied  jointly  to  the  study 
and  preparation  of  a  set  of  specifications  covering  the 
case  in  point,  having  in  view  the  local  conditions  as 
to  soils  and  the  traffic  character  on  the  roadways  to 
be  paved.  Pavements  having  little  or  no  traffic  call 
for  special  tnixtures  as  well  as  those  having  heavy 
ti^affic.  Many  towns  have  no  sand  within  reasonable 
distance  that  would  comply  with  ideal  requirements, 
so  that  the  best  grading  possible  with  the  sand  that 
can  be  used  must  be  provided  for  in  the  specifications. 

It  sometimes  happens  that  an  engineer  has  had 
experience  with  paving  which  has  been  made  with 
a  certain  brand  of  bitumen,  or  one  from  a  certain 
source  which  has  been  satisfactory.  It  is  quite 
natural  that  the  records  should  form  the  basis  of  any 
specification  he  might  draw  up.  In  such  a  case  it 
may  be  found  that  a  very  good  maker  is  barred  from 
tendering.  In  New  York  City  the  Borough  of  Man- 
hattan precludes  that  possibility  in  its  1914  specifica- 
tions by  using  the  clause  "Any  asphalt  proposed  to 
be  used  or  furnished  under  this  contract  shall  be 
equal  in  quality  and  composition  to  the  recognized 
standard  for  its  particular  kind  or  type."  Until  quite 
recently  the  New  York  specifications  called  for  Ber- 
mudez  asphalt.     Now  the  specifications  are  open. 

The  other  difficulty  in  asphalt  inspection  is  to  en- 
sure adequate  attention  to  the  binder  course,  which 
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Fig.  2. 

is  the  portion  between  the  wearing  surface  and  the 
concrete  foundation.  This  course  is  of  two  distinct 
types^"open"  and  "closed."  The  former  is  composed 
of  crushed  stone  only,  while  the  latter  has  voids  par- 
tially filled  with  coarse  sand.  The  "open"  type  is 
more  often  used  as  it  is  easier  to  lay,  takes  less  bitu- 
men, is  popularly  supposed  to  present  a  better  surface 
for  the  adherence  of  the  wearing  surface,  and  allows 
of  more  delay  before  laying  the  surface  mixture.  The 
preference  of  the  writer  is  for  the  "closed"  type,  as, 
if  properly  laid,  it  will  give  a  better  surface.  The  open 
type  will  give  a  good  even  surface  if  properly  raked 
out  and  rolled  smooth  at  the  proper  tem])erature  and 
with  the  right  amount  of  asphaltic  cement.  The  as- 
phaltic  cement  for  the  binder  should  be  a  little  softer 
than  that  used  for  the  surface. 

The  maximum  size  of  stone  allowed  for  binder 
course  should  be  half  an  inch  less  than  the  total  speci- 
fied depth  of  binder,  so  as  to  avoid  the  possibility  of 
oversize  producing  the  condition  shown  in  the  dia- 
gram. 

Fig.  1  is  a  section  through  a  sheet  asphalt  pave- 
ment showing  concrete  base,  binder  course  and  sur- 
face. The  full  line  rectangle  indicates  the  roller  used 
on  binder  and  also  in  finishing  the  surface.  The  white 
irregular  parts  of  the  binder  course  show  oversize  of 
greater  dimensions  than  the  specified  depth  of  binder. 
The  dotted  lines  indicate  cart  and  motor,  truck  tires. 
The  broad  tread  of  the  roller  spans  several  large 
pieces  of  stone  and  consequently  the  binder  course 
is  not  thoroughly  compacted  at  these  points.  When 
the  suiface  is  raked  on  and  rolled,  there  is  still  a  lack 
of  compression  at  these  points.  This  is  not  visible 
until  some  time  after  the  street  is  open  for  trafific, 
when  depressions  are  sure  to  be  formed,  and  an  un- 
even surface  is  the  result.  Very  few  people  realize 
the  great  weight  imposed  on  a  very  small  area  by  a 


loaded  motor  truck.  Where  heavy  traffic  is  expected, 
extra  care  must  be  taken  in  specifying,  laying  and 
rolling. 

Figs.  2  and  3  show  the  efl'ects  produced  on  sur- 
faces by  one-way  traffic  over  a  pavement  whose  binder 
course  was  deficient  in  bitumen  and  whose  surface 
mixture  contained  an  asphaltic  cement  that  was  much 
too  soft.  Properly  prepared  specifications  or  compe- 
tent inspection  would  have  prevented  this  trouble. 

Much  could  be  written  on  every  ])hase  of  paving 
ins])ection,  but  the  object  of  this  article  is  to  lay 
stress  on  the  need  for  special  consideration  of  lf)cal 
conditions  in  preparing  specifications,  and  on  the  like- 
lihood of  trouble  arising  from  neglect  of  close  inspec- 
tion of  the  l)inder  course.  An  experienced  and  inde- 
pendent inspector  would  be  able  to  supervise  paving 
even  without  any  specification,  or  with  only  a  very 
broad  one,  and  by  conference  with  both  ])arties  might 
enable  the  municipality  to  secure  good  pavements  at 
less  cost  both  to  itself  and  to  the  contractors. 


Fig.  3. 


The  Wood  Block  Pavements  of 
London  Town 

By  J.  Brooke 

EXERYONE  knows  the  extent  of  London's  wood 
])aving.     Not  even  the  scarcity  of  wood  due 
to  the  War  has  made  this  type  of  construction 
any  less  popular  in  the  world's  metropolis.    As 
I   write  this  article  the  Westminster  City  Council  is 
closing  a  contract  for  twenty  thousand  wood  paving 
blocks. 

The  improved  Wood  Pavement  Company  of  Lon- 
don gets  most  of  the  council  work.  More  than  eight 
million  square  yards  of  creosoted  wood  blocks  have 
been  laid  in  the  city  of  London  and  the  city  of  West- 
minster by  this  company  alone.  In  one  year  the  com- 
pany laid  more  than  375,000  square  yards  of  wood 
i)locks.  Over  a  period  of  four  years  the  company  laid 
100,000  superficial  yards  of  wood  blocks  on  London 
County  Council  tram  tracks  alone.  A  length  of  road- 
way measuring  over  three  hundred  and  fift)'  miles  has 
been  paved  with  creosoted  wood  blocks  by  this  com- 
pan}',  the  contracts  including  some  of  the  most  import- 
ant cities  of  Europe.  Four  hundred  streets  in  London 
and  its  suburbs  have  been  wood  paved  by  this  concern. 
And  now  to  see  on  what  principle  is  based  this  pre- 
ference for  wood.  Among  reasons  advanced  here  are 
the  following: 

1.  That  creosoted  wood  pavement  wears  smooth 
and  even  for  a  longer  period  than  other  pavements, 
and  since  the  surface  is  the  main  thing  to  be  considered 
this  means  that  it  really  lasts  longer  than  other  pave- 
ments. 

2.  That  in  all  kinds  of  weather  it  is  less  slippery 
than  asphalt  or  granite  sett  paving. 

3.  That  it  ofTers  a  good  foothold  and  does  not  jar 
the  feet  and  legs  of  horses. 

4.  That  it  is  preferred  by  motorists  to  any  other 
roadwav,  and  is  worn  away  least  of  all  by  motor  traf- 
fic. 

.^.  That  it  is  a  silent  paving. 

f>.  That  by  reason  of  the  antiseptic  qualities  of  the 
creosote  oil,  it  is  a  highly  sanitary  pa\ement — a  great 
asset. 

7.  That  in  consequence  of  the  blocks  being  thor- 
oughly impregnated  with  creosote  the  amoimt  of  ex- 
pansion and  contraction  is  almost  nil. 

8.  That  by  the  creosoting  process  the  timber  is 
rendered  untenable  to  animal  and  vegetable  life,  the 
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allninicn  is  Cdamilalcd  and  tlic  pores  are  lilled  with 
creosote  so  that  ikj  f^ernis,  air  (jr  moisture  can  enter 
the  wood. 

9.  'Jliat  taking;  into  consideration  first  cost,  main- 
tenance and  cleansiiif^,  it  is,  under  most  circumstances, 
a  more  economical  form  of  pavinj;;  than  macadam  or 
asplialt. 

The  foih)vvinj;  are  a  few  extracts  taken  from  the 
puhHsiied  reports  of  this  international  road  gathering;: 

"JCxperience  in  Paris,  London  and  other  larjje  cities 
shows  that  a  surfacinjj;^  of  wood  i)a\inj^',  if  carefully  laid 
and  properly  cleaned,  wears  e\enly  and  slowly  and  is 
ideal.  With  careful  heddinj^'  and  joining"-  it  is  practi- 
cally waterproof.  Wood  block  pavinj^  from  three  t(j 
five  inches  thick,  is  an  ideal  surfacinjr  for  bridges. 
Where  gradients  permit  wood  block  ])avements  are 
very  suitable  where  the  trafific  is  great." 

This  is  what  the  city  and  borough  engineers  of  Lei- 
cester, Nottingham,  St.  Fancras  and  Hampstead  sav 
regarding  wood  paving:  "Most  suitable  woods  are  pine 


Regarding  the  life  of  lumber  jjaved  city  streets, 
figures  selected  from  some  <»f  the  best  known  and 
heavily  traversed  thoroughfares  of  London  where  lum- 
ber has  been  used  for  paving  give  a  very  clear  idea  of 
the  value  of  this  material,  showing  a  life  on  the  aver- 
age of  fifteen  years. 

Athough  wood  paving  has  been  known  in  London 
since  1872  it  is  only  in  the  last  few  years  that  it  has 
become  the  leading  paving  medium  here,  it  having 
superseded  every  other  kind  (jf  paving  material  for  city 
and  suburban  districts.  John  liethell  invented  the 
creosoting  i)rocess  for  wood  blocks  which  was  origin- 
ally intended  ex|)ressly  for  noiseless  paving.  Xow, 
however,  that  it  has  been  proved  the  most  economical 
and  useful  form  of  street  paving,  one  finds  it  in  Liver- 
pool, Birmingham.  Leeds,  Chesterfield  and  such  world- 
renowned  thoroughfares  as  I'.ond  Street.  Fleet  Street, 
Ludgate  Hill.  Regent  Street,  London. 

This  article  would  hardly  be  complete  without 
mention  of  the  attitude  towards  lumber  of  tlu-  Mi-tro- 


The  Wood  Block 
Pavements     of 
London  Town 

Stretchesof  roadway  which 
are  the  delight  of  motor- 
ists. These  thoroughfares 
— Leicester  Square  on  the 
left,  and  Fleet  Street  on 
the  right — are  a  fair  criter- 
ion of  the  wood-paved  sur- 
face of  the  world's  metro- 
polis. 


and  tir ;  blocks  should  be  close  grained  with  not  more 
than  ten  jier  cent,  of  bright  sap ;  no  blue  sap  or  dis- 
colored blocks  to  be  used.  There  is  a  distinct  advan- 
tage in  using  creosoted  wood  blocks,  as  their  use  dis- 
tinctly reduces  exi)ansion  and  contraction.  Wood 
makes  an  excellent  paving  for  streets  in  cities.  The 
estimated  cost  of  repair  per  annum  in  streets  where 
the  traffic  is  heavv  is  from  18  to  25  cents  per  s(|uare 
yard." 

Tile  chief  engineer  of  Vienna,  a  member  of  the  road 
congress,  estimates  the  life  of  lumber  paved  streets  in 
.\nstria  at  ten  years.  1  fe  said:  "l'2xi)erience  gained  in 
Vienna  with  soft  wood  blocks  may  be  considered  satis- 
factory. The  more  so  when  it  is  remembered  the 
horses  in  Vienna  are  shod  with  exceptionally  sharp 
studs  or  prongs  which  tends  to  increase  considerably 
the  wear  of  the  blocks." 

In  Petrograd  the  congress  found  that  the  block 
layers  cut  the  blocks  the  desired  size  as  they  laid  them. 
This  method  was  not  considered  satisfactory  nor  con- 
ducive to  good  results.  ^ 


l)olitan  Committee  on  Materials  and  Means  of  Paving 
London  Streets.  Recent  reports  made  by  this  commit- 
tee on  London  streets  and  the  effect  of  motor  traffic 
over  same  include  the  following  extracts :  "The  gen- 
eral feeling  of  the  great  majority  of  the  committee  is 
that  soft  wood  is  more  desirable  and  nseful  than  hard. 
and  that  wood  is  preferable  to  asjdialt  or  granite  >;eti 
in  hard  worked  roads. 

"Tt  would  appear  that  the  principal  kind  of  paving 
laid  down  during  the  year  under  review  in  main  roads 
was  creosoted  soft  wix)d." 

Reports  of  Authorities 
Regarding  motor  traffic  effect  on  wood-paved 
streets  the  committee  said :  ".\s  regards  maintenance 
on  wood-jiaved  roads  the  surveyor  thinks  that  time  will 
prove  decreased  cost,  inasmuch  as  the  life  of  the  wood 
will  be  slightly  lengthened,  but  on  all  other  roads,  he 
considers  the  expense  is  largely  increased.  It  does  not 
appear  that  the  cost  of  maintaining  wtx»d-paved  roads 
has  been  increased  in  consequence  of  their  being  trav- 
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ersed  by  motor  vehicles."  Comnienting  on  the  use  of 
lumber  in  specified  London  districts,  the  committee  re- 
ported : 

Fulham. — Deal  excellent. 

Ilarwood  Road. — Creosoted  deal  lasted  16  years  one 
month.     Traffic  considerable.     Wear  excellent. 

Hammersmith. — Creosoted  wood  in  five  streets 
with  considerable  traffic.     Wearing  well. 

Fulham  Palace  Road. — Creosoted  wood,  traffic  con- 
siderable.   Wear  excellent. 

Hampstead. — Surveyor's  opinion  on  deal  paving; 
"['Excellent." 

lloll)orn. — In  Chancery  Lane,  where  the  traffic  is, 
of  course,  considerable,  creosoted  Swedish  deal  blocks 
3x9x5  inches  have  been  laid. 

Westminster. — In  the  opinion  of  the  city  engineer 
the  increase  of  motor  traffic  prejudicially  affects  mac- 
adam roads,  and  perhaps,  to  some  slight  extent,  as- 
phalt roads  also;  but  he  does  not  think  that,  as  a  result 
of  motor  traffic  in  Westminster  there  has  been  any 
increase  in  cost  of  maintaining  wood-paved  roads, 
originally  laid  on  present  approved  niethods. 

Wandsworth.— Creosoted  deal  lasted  17  years. 
Traffic  considerable.  Wear  exceptionally  good  c(mi- 
sidering  the  amount  of  traffic. 

Stoke  Newington. — Creosoted  deal  lasted  about 
eighteen  years.  Traffic  considerable.  Wear  exception- 
ally good.  Soft  wood  wears  infinitely  better  than  hard 
wood. 

Kensington. — Jn  Xotting  Hill  Gate  the  wood  pav- 
ing has  been  down  twelve  years.  In  residential  thor- 
oughfares the  paving  replaced  wood  paving  laid  from 
16  to  20  years  ago. 

The  use  of  creosoted  wood  blocks  for  stiff  gradi- 
ents have  given  unbounded  .satisfaction  in  London, 
The  following  figures  compiled  on  gradients  of  Lon- 
don streets  where  the  lumber  paving  is  used  may  lie 
of  interest : 

Arundel  Street,  Strand..  1  in  17;  liaymarket.  1  in 
33;  Lower  Regent  Street.  1  in  2B;  Ludgate  Hill,  1  in 
25  to  29;  Norfolk  Street,  Strand,  1  in  20.2;  Savoy 
Street,  Strand,  1  in  11.5;  Surerv  Street,  Strand,  1  in 
14.4. 

The  wood  paving  concerns  here  keep  enormou.s 
quantities  of  paving  lumber  in  stock  and  operate  big 
creosoting  plants,  block  cutting  mills,  wood  block  floor- 
ing machinery  and  drying  chambers.  These  com- 
panies contract  to  build  lumber  roads  and  maintain 
the  roadways  for  periods  of  fifteen,  seventeen,  or 
twenty  years  at  fixed  annual  payments,  including  first 
cost.  They  will  supply  any  kind  of  wood  and  lay  it 
to  engineer's  specifications.  If,  however,  a  long  term 
of  maintenance  is  required  the  companies  prefer  to 
carry  out  the  work,  with  such  materials  and  by  such 
methods  that  they  have  found  by  experience,  to  be  the 
most  suited  to  the  purpose  desired. 


Care  in  Sewer  Construction 

SI'IWLRS  are,  we  believe,  the  least  expensive  pub- 
lic utility  to  be  found  in  our  city  streets,  com- 
ments The  Municipal  Journal  in  urging  a  plea 
for  more  care  in  their  construction.  The  cost 
of  the  minimum  size  water  main  (4-inch)  laid  in  place, 
continues  our  contemporary,  is  not  less  than  that  of 
the  minimum  size  sewer  (8-inch)  laid  at  ordinary 
depth ;  and  in  addition  we  have,  in  the  water  system, 
reservoirs,  pumping  plants,  etc.     Street  paving  costs 


more  per  lineal  foot  of  street  than  either,  even  with 
the  narrowest  roadwa)-  and  cheapest  class  of  wearing 
surface.  And  yet  the  last  is  probably  the  least  essen- 
tial to  a  civilized  community. 

Are  not  many  of  our  sewers  too  cheap?  Is  it  not 
too  often  the  case  that  the  cost  of  labor  put  into  them 
is  more  or  less  regulated  by  the  cheapness  of  the  ma- 
terial used  rather  than  the  importance  of  the  result  to 
i)e  obtained? 

A  sewer  should  be  laid  in  straiglit  lines  or  regular 
curves,  and  its  grade  should  be  as  nearly  true  as  it  is 
possible  to  make  it.  Take  a  grade  of  one  foot  in  one 
thousand  (by  no  means  unusual  for  24-inch  pipe  and 
larger)  and  pipes  ,30  inches  long.  Then  the  fall  in  eacii 
pipe  is  three  one-hundredths  (or  about  one  thirty-se- 
cond) of  an  inch.  Not  only  should  care  be  taken  that 
each  pipe  be  set  with  less  than  this  error  in  grade,  but 
it  should  keep  that  exact  position  both  during  the  re- 
mainder of  the  construction  and  afterward.  Any  de- 
parture from  it  will  cause  a  damming  of  sewage  above 
a  high  joint  or  a  possibility  of  deposits  at  a  low  one, 
should  the  sewer  at  anj*  time  flow  with  \ery  little  depth  : 
and  with  deep  flow  the  irregularities  w-ill  cause  vertical 
eddies  which  will  retard  the  velocity  of  flow  and  pos- 
sibly cause  deposits  thereby.  And  deposits  in  sewers 
are  the  one  thing  above  all  others  (except  inadequate 
capacity)  to  be  axoided.  .\  sewer  in  which  there  arc 
no  deposits  gives  off  no  odfirs  which  can  reach  either 
street  or  connected  building,  and  the  sewage  reache.> 
the  fiutlet  or  disposal  plant  in  a  fresh  condition.  But 
gases  given  off  ))y  putrefying  deposits  in  sewers  are  a 
source  of  nuisances  which  some  cities  are  spending 
thousands  of  dollars  to  palliate,  and  which  may  effect 
a  disintegration  of  mortar  in  pii)e  or  brick  joints,  or  the 
concrete  in  a  sewer  shell. 

Even  more  serious  may  be  the  results  of  settlement 
after  construction,  for  these  not  only  produce  irregular 
grade,  but  probably  open  up  joints  and  allow  the  sew- 
age to  pollute  the  soil,  or  ground  water  to  enter  the 
sewer  (perhaps  bringing  sand  or  other  soil  with  it)  and 
increase  the  volume  to  be  carried  and  perhaps  pum])ed 
or  treated.  Leaking  joints,  although  serious  defects, 
are  so  common  as  to  be  the  rule  rather  than  the  excep- 
tion. And  yet  such  joints  cost  many  thousands  of  dol- 
lars yearly  in  increased  pumping,  larger  purification 
plants,  and  larger  sewers  for  carrying  the  "allowance 
for  infiltration";  with  probably  increased  deposits  of 
inborne  dirt  to  be  removed— and  deposits  mean  putre- 
faction. 

No  one  will  claim  that  tight  joints  are  impossible, 
we  believe ;  only  that  they  are  expensive,  relative  to 
the  cost  of  the  sewer.  Nor  will  any  deny  that  it  is 
possible  to  construct  a  sewer  that  will  not  settle,  no 
matter  what  the  soil.  But  sewer  construction  has  so 
long  been  looked  upon  as  cheap  construction  that  too 
many  fight  shy  of  anything  that  increases  its  cost.  To 
them,  bearing  piles  in  bad  bottom  or  a  concrete  cradle 
in  soft  earth,  or  the  latter  and  a  concrete  collar  at  each 
joint  to  exclude  ground  water,  are  expenditures  not  to 
be  considered  for  sewers,  although  for  any  other  struc- 
tures they  would  be  deemed  most  necessary  precau- 
tions. 

The  fact  that  a  sewer  is  out  of'  sight  and  seldom 
inspected  even  by  those  in  charge  of  it;  that  reaching 
it  for  repairs  is  a  very  expensive  and  annoying  matter, 
and  that  the  materials  and  labor  employed  on  it  are 
relatively  inexpensive,  are  all  reasons  for  giving  it  the 
most  careful  attention  to  secure  the  best  results  rather 
than  practically  leaving  the  entire  matter  in  the  hands 
of  an  unappre^ative  foreman. 
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Before  the  work  was  commenced. 


Laying  base  course. 


The  Use  of   Reinforced   Concrete  in   Paving 

Lanes  at  Westmount 


THE  City  of  Westmount,  P.Q..  decided  recently 
to  improve  the  paving  of  tlie  lanes  by  using  re- 
inforced concrete  on  a  section  of  the  cit\'. 
This  was  in  the  nature  of  an  experiment,  the 
objects  being  to  obtain  lanes  which  would  be  cleaner, 
more  sanitary,  and  easier  to  repair.  The  result  to  date 
has  been  entirely  satisfactory.  The  paving  was  con- 
structed under  the  direction  of  Mr.  P.  E.  Jarman,  city 
engineer,  in  the  following  manner: 

A  concrete  curb  4  ins.  wide  and  4  ins.  high  above 
the  finished  road  surface  extends  along  both  sides  of 
the  lane.  The  height  of  4  ins.  is  reduced  to  the  level 
of  the  roadway  at  the  entrances  to  the  adjoining  pro- 
perty. These  curbs  are  provided  with  expansion  and 
contraction  joints  of  Elastite  every  25  feet. 

The  sub-grade  of  the  roadway  was  graded  to  con- 
form to  the  surface  of  the  finished  roadway,  which  is 
concave.  This  was  rolled  where  possible,  great  care 
l)eing  taken  to  keep  the  sub-grade  smooth  and  even. 
The  sub-grade  was  wetted  immediately  before  layiiij; 
the  concrete  and  all  the  wheeling  was  done  on  planks. 

The  sub-grade  is  drained  by  a  3-in.  farm  tile  with 
tar  paper  wrapped  joints  laid  in  the  bottom  of  a  trench 
1  foot  wide  and  1  foot  deep,  the  trench  being  filled  with 
broken  stone.  This  drain  extends  along  the  centre  of 
the  lane  with  laterals  about  every  .SO  feet  leading  from 
the  curb. 

The  concrete  roadwav  itself  is  built  in  two  courses 


reinforced  vvitli  triangle  mesh  wire  placed  2  inches 
from  the  surface  and  having  the  stranded  longitudinal 
wires  placed  crosswise  of  the  roadway.  Gullies  placed 
at  convenient  points  along  the  centre  of  the  lane  receive 
the  surface  water  and  also  the  sub-grade  farm  tile 
drainage.  These  gullies  are  connected  with  the  mair 
sewers  in  the  street. 

The  bottom  course  is  4  ins.  thick  1  :2j/i  :5,  the  stone 
being  2-in.  limestone.  On  this  was  laid  Xo.  7  triangle 
mesh  wire.  The  top  course  is  2  ins.  thick  of  1 :1 :1,  the 
stone  being  J^-in.  granite.  The  surface  has  a  broomed 
finish.  Provision  for  expansion  and  contraction  was 
made  by  placing  strips  of  Elastite  along  each  curb  and 
a  transverse  joint  every  25  feet,  the  edges  of  the  trans- 
verse joint  being  protected  with  Kahn  steel  protection 
plates.  Directly  the  concrete  had  set  sufficiently,  il 
was  covered  with  a  layer  of  earth  and  kept  wet  for  at 
least  one  week,  after  which  the  earth  was  removed  and 
the  concrete  watered  occasionally  and  allowed  to  dry 
out  slowly.  The  lanes  were  opened  to  traffic  two 
weeks  after  the  earth  was  removed. 


Grade  separation  in  Ward  Six,  Toronto,  a  project  which 
has  been  reported  upon  by  the  Works  Commissioner,  Mr. 
H.  C.  Harris,  is  estimated  to  cost  over  two  million  dollars. 
The  construction  would  involve  thirteen  subways  and  five 
bridges. 


Floating  top  counc. 
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Concrete  Roads — The  Cost  of  Their 
Construction  and  Maintenance 


By  H.  J.  Kuellingt 


T 


Mr.  H.J.  Kuellins. 


iHF,    ((iiestion    "What 

is      the      cost      per 

square  yard  or  per 

mile      of      concrete 

road?"  is  as  easily  answered 

as  "What  is  the  cost  of  a 

house?"     One  is  as  definite 

as  the  other,  for  there  are 

almost     as     many     kinds  of 

concrete  roads  as   there  are 

styles     of     houses,   and   for 

each  kind  there  is  a  different 

answer. 

Even  after  the  quality  and 
thickness  of  concrete  to  be 
built  has  been  determined, 
there  are  naturally  many  lo- 
cal conditions  that  will  have 
a  marked  bearing  on  the  results — such  as  the  lengths 
and  kinds  of  roads  available  to  haul  material  over ; 
the  facilities  for  unloading  and  hauling  aggregates  and 
cement ;  the  amount  of  labor  available ;  the  necessity 
for  camps ;  the  distance  and  elevation  that  water  must 
be  carried,  and  also  its  source  ;  the  availability  of  suit- 
able aggregates,  and  whether  they  must  be  washed,  or 
crushed,  or  shipped  by  rail ;  and  the  weather  conditions 
that  are  likely  to  exist.  Any  or  several  of  these  con- 
ditions may  have  a  marked  efi'ect  on  the  cost  of  con- 
struction. Given  answers  to  these  questions  or  con- 
ditions, the  problem  of  figuring  the  cost  becomes  much 
simplified. 

Assuming  the  standard  Wisconsin  State  Specifica- 
tions, which  call  for  a  1:2 :3j/2  mix,  and  assuming  a 
])avement  with  an  average  thickness  of  seven  inches, 
1  will  attempt  to  show  you  how  we  arrive  at  our  esti- 
mates of  costs.  Some  of  the  statements  may  seem  like 
the  A.  B.  C.  of  engineering,  but  will  perhaps  be  of  as- 
sistance to  laymen. 

With  an  average  thickness  of  seven  inches,  we 
allow  only  five  square  yards  per  cubic  yard  of  con- 
crete, allowing  the  extra  inch  as  a  factor  of  safety. 
With  a  1 :2  -.SjA  mix  we  know  we  need  approximately 
one-half  cubic  yard  of  sand  and  about  0.84  cubic  yards 
of  aggregate,  or  a  total  of  about  one  and  one-third 
cubic  yards  of  material  for  a  cubic  yard  of  concrete. 
No  suitable  material  is  available  without  shipping  it 
in  by-  rail,  and  we  find  that  washed  sand  and  gravel 
can  be  laid  down  at  almost  any  siding  in  the  county 
for  $1.00  per  cubic  yard  of  sand  or  gravel,  the  sand 
to  weigh  three  thousand  jjounds  per  cubic  yard,  and 
the  aggregate  a  little  less,  depending  upon  the  idea 
of  the  dealer.  This  brings  our  sand  and  gravel  for 
a  cubic  yard  of  concrete  to  about  $1.33,  or  about  27c. 
per  square  yard  of  road. 

The  next  problem  encountered  is  the  unloading 
of  this  material  on  to  the  hauling  vehicles.  In  our 
case  nearly  all  the  work  has  been  done  by  hand.  Al- 
lowing for  lost  time  due  to,  rain,  switching  of  cars 
and  waiting  for  teams,  and  figuring  labor  at  from  $2.25 

*  I'aper  presented  at  the  Eleyenth  Annual  Convention  of  the  Ameri- 
can Concrete  Institute. 
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to  $2.50  per  day  of  ten  hours,  we  have  a  cost  of  five 
cents  per  square  yard  for  unloading.  This  may  be  re- 
duced a  little,  but  we  have  found  it  safer  to  not  ex- 
pect too  much  from  shovellers,  especially  in  hot  wea- 
ther. 

The  next  item  is  the  most  variable  of  any,  per- 
haps, in  the  entire  cost — that  of  hauling.  The  length 
of  haul,  the  method  of  hauling  and  the  kind  of  roads 
to  haul  over  all  have  a  marked  bearing  on  the  result ; 
here  also  possible  weather  conditions  must  be  taken 
into  account,  for  after  a  rain  the  size  of  load  and  num- 
ber of  trips  must  be  materially  reduced.  Where  steep 
grades  are  encountered  extra  teams  must  be  figured 
u]jon.  y\ssuniing  an  average  haul  of  two  and  one- 
half  miles,  a  team  would  average  about  three  and  one- 
half  trips  per  day  under  our  conditions,  or  about  sev- 
enteen miles  j)er  ten-hour  day,  during  the  various 
kinds  of  weather.  At  six  dollars  a  day,  which  we 
often  are  forced  to  pay,  and  assuming  an  average  of 
one  and  three-quarters  cubic  yards  per  load,  we  arrive 
at  a  cost  of  $1.35  per  cubic  yard  of  concrete,  or  27c. 
per  square  yard  of  road.  The  mixing  and  placing— 
under  which  we  include  all  labor  connected  with  the 
job,  such  as  watchmen,  pumpmen,  smoothing  gr'ade, 
etc. — with  our  labor  conditions,  and  allowing  for  lost 
time  and  overhead  expenses,  will  come  to  about  $1.00 
per  cubic  yard  or  twenty  cents  per  square  yard.  In 
case  steel  joints  are  placed,  these  will  come  to  about 
two  and  one-half  cents  for  the  steel  and  one-half 
cent  for  the  felt,  when  placed  fifty  feet  apart,  and  one- 
quarter  inch  in  thickness  of  felt. 

The  cost  of  furnishing  water  is  rather  uncertain, 
for  the  amount  of  pipe  necessary  may  vary  from  one 
to  three  or  even  more  miles  per  job.  Assuming  two 
miles  of  pipe  at  a  rental  of  two  cents  per  foot  for  use 
in  placing  a  road  one  mile  long,  we  have  a  water  cost 
of  about  two  cents  per  square  yard.  For  carrying 
liability  insurance  a  contractor  must  add  about  one 
and  one-half  cents  in  our  State.  The  de])reciation  on 
machinery  we  have  found  to  be  about  one  and  one- 
quarter  cents  per  square  yard.  Trimming  up  the 
shoulders  will  require  an  additional  expenditure  of 
about  one  cent.  The  items  as  enumerated  bring  us 
to  a  total  of  87-)4  cents,  to  which  we  add  a  reasonable 
profit  when  figuring  what  a  contractor  should  bid. 
Since  we  furnish  cement  in  all  cases,  we  add  our  ce- 
ment cost  only  after  the  profit  percentage  has  beeij 
included.  With  cement  at  $1.14  per  bbl.  on  cars,  and 
twenty  cents  per  bbl.  for  cartage,  we  arrive  at  a  cost 
of  about  $2.25  per  cubic  yard  of  concrete  for  cement, 
or  forty-five  cents  per  square  yard.  This  gives  us  a 
total  of  $1.32  without  a  contractor's  profit,  under  the 
conditions  we  met  in  1913.  Work  done  in  1913  by 
force  account  varied  from  $1.30  to  $1.61,  and  that  done 
by  contract  varied  from  $1.24  to  $1.72,  the  variations 
depending  entirely  upon  the  local  conditions.  In  1914, 
with  cement  slightly  higher  but  with  labor  and  teams 
considerably  cheaper,  but  other  conditions  about  as  in 
1913,  the  costs  in  Milwaukee  County  caried  from  $1.10 
to  $1.45. 

An  engineer  should  thus  be  able  to  compute  the 
cost  of  the  various  items  in  his  community  and  separ- 
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ate  the  Ial)()r  and  material  into  fairly  definite  percents 
for  each  job.  He  will  liiul  that  cement  will  vary  the 
least,  while  haulinp  labor  will  vary  the  most. 

In  conclusion  on  the  <iuestion  of  cost  of  construc- 
tion, 1  want  to  repeat  that  it  is  merely  a  guess  un- 
less all  the  local  conditions  are  considered. 

Maintenance 

'J'he  fjuestion  of  maintenance  is  one  that  will  vary 
with  the  quality  of  concrete  in  the  road.  In  other 
words,  concrete  that  is  of  uniform  texture  will  wear 
in  a  manner  similar  to  sandstone  blocks,  and  therefore 
demand  very  little  maintenance,  whether  the  aggregate 
be  of  hard  or  fairly  soft  material ;  the  harder  and 
tougher  the  sand  and  stone,  the  longer  the  life  of  the 
pavement.  Where  the  mortar  and  the  aggregate  are 
allowed  to  become  sejiarated  when  the  concrete  is  be- 
ing placed  there  is  certain  to  be  an  uneven  wearing  of 
the  surface,  which  naturally  becomes  more  and  more 
pronounced  as  the  traffic  pounds,  in  falling  into  or 
climbing  out  of  the  depression. 

It  would  seem,  therefore,  that  the  first  maintenance 
required  in  a  concrete  road  is  to  get  as  uniform  and 
tough  an  aggregate  as  possible,  and  then  to  be  sure 
that  the  concrete  is  properly  mixed  and  placed.     In 
case  small  depressions  do  occur,  the  time  to  look  after 
them  is  as  soon  as  they  appear.     We  believe  the  best 
method  to  be  about  as  follows :  The  surface  should  be 
first  swept  with  a  steel  broom  to  loosen  any  dirt ;  after 
this  the  spot  would  be  thoroughly  swept  with  fibre 
street  brooms;. to  remove  the  fine  dust  which  the  steel 
brooms  leave  behind  we  use-  ordinary  house  brooms, 
which   leave   the   surface   in   a   fairly   clean   condition. 
The  depression  is  then  covered  w^ith  hot  Tarvia  X  and 
covered  with  coarse  sand  or  screenings  and  opened  to 
traffic.     In  case  the  depression     is     of     considerable 
depth,  or  what  might  be  called  a  hole,  I  would  advise 
one  of  two  methods.    First  (in  case  you  want  to  avoid 
delaying  traffic)  clean  the  depression  as  already  des- 
cribed, and  then  paint  it  with  a  tar,  ui)on  which  bring 
the  whole  to  grade  with  crushed  stone,  being  careful 
not  to  have  stone  as  large  in  size  as  the  depth  of  the 
depression.    Tamp  the  stone  in  place  with  hand  tamp- 
ers, or  roll  with  a  roller,  if  one  is  available,  and  fill 
the  voids  with  a  heavy  bituminous  road  binder,  allow- 
ing  about   one   gallon    per   square   yard    per   inch    in 
depth.     The  second  method  is  to  cut  the  poor  place 
out  entirely,  and  after   trimming  the   hole  and   thor- 
oughly sprinkling  the  sides  fill  with  the  same  mixture 
as  was  used  in  the  original  road.     After  pouring  the 
concrete,  treat  in  the  same  manner  as  in  reconstruc- 
tion.   Small  defects  due  to  balls  of  clay,  sticks  or  coal 
getting  into  the  aggregate  may  be  best  repaired  the 
same  way  as  described  for  shallow  dejircssions.     The 
same   is   true  of  battered  joints  or  cracks   that   may 
appear.      We   consider   it    economy    to   have   a   small 
maintenance  crew  go  once  or  twice  each  year  over  all 
the  roads  in  the  county.     Such  a  crew  consists  of  a 
foreman,  one  team  and  four,  laborers.    This  crew  will 
under  average  conditions,  in  Milwaukee  County,  cover 
all  the  joints,  cracks  and  small  pits  in  from  one  to  two 
miles  of  eighteen-foot   road   in   one  day  at  a  cost  of 
from  fifteen  to  thirty  dollars  per  mile'  for  labor  and 
material.     When  it  is  deemed  advisable  to  cover  the 
entire  sin-face   the  same  method  of  cleaning  may  be 
followed  excepting  that  most  of  the  dirt  may  be  re- 
moved with  a  power  sweeper  and  the  tar  applied  with 
a  power  sprayer.     After  the  first  treatment  of  one- 
fourth  to  one-third  of  a  gall(Mi  o!  tar  has  been  applied 
3  second  may  be  added  in  the  same  manner  excepting 


that  an  asphalt  may  be  substituted  for  the  tar,  as  it 
will  adhere,  to  the  tar  already  jjlacefl  where  it  will 
not  to  the  concrete.  We  have  several  pieces  treated 
in  diflferent  manners  as  to  materials  ii.sed,  and  are  look- 
ing forward  with  interest  to  see  what  conditions  thev 
appear  in  this  spring. 

Treatment  of  concrete  roads  as  a  whole,  whether 
necessitated  by  poor  workmanship,  defective  materi- 
als, or  freezing,  is  considered  a  rather  expensive  pro- 
cess compared  with  spending  more  in  the  original 
cost  and  getting  a  road  of  a  quality  that  will  not  re- 
quire such  a  coating  for  many  years.  Even  if  a  treat- 
ment will  last  for  two  seasons,  which  is  very  doubt- 
ful undei  conditions  of  heavy  mixed  traflfic,  the  cost 
will  come  to  several  hundred  dollars  per  mile  per  year. 
Of  course,  such  a  coating  has  some  advantages,  such 
as  acting  as  a  cushion  to  horses,  preventing  wear  on 
the  concrete  itself,  doing  away  with  glare,  and  being 
applied  without  delaying  traffic.  On  the  other  hand. 
It  makes  the  road  a  little  more  slippery  and 
a  little  less  clean.  The  writer  believes  that  the 
time  is  not  far  distant  when  a  coating  of  concrete  one 
or  more  inches  in  thickness  will  be  applied  to  a  poorly- 
built  concrete  road  and  made  to  stay  there,  thus  giv- 
ing an  entirely  new  wearing  surface. 

In  conclusion,  we  believe  that  maintenance  varies 
inversely  as  the  quality  and  uniformity  of  the  con- 
crete in  the  road,  not  arithmetically  but  more  nearly 
geometrically,  are  due  to  the  uniform  wearing  of  a 
uniform  concrete. 


Concrete  Bench  Marks  , 

CONCRETE  bench  marks  are  set  on  Oregon 
State  concrete  road  work  near  the  edge  of  the 
right-of-way  at  different  places  along  the  high- 
way where  conditions  or  materials  change. 
For  exaniple,  where  the  wearing  surface  changes  from 
a  1 :2  mix  to  a  1:1 :2  mix,  a  bench  mark  is  set  and  the 
elevation  stamped  upon  it.  On  the  pavement,  at  point.s 
10  ft.  each  side  of  the  expansion  joints,  a  soft  copper 
wire  is  set  6  ins.  from  the  edge  of  the  pavement.  Meas- 
uring from  this  wire  exact  elevations,  read  to  thou- 
.'^andths,  are  taken  every  foot  across  the  pavement. 
The  object  of  the  wire  is  to  locate  definitely  a  point 
which  can  be  found  at  any  future  time  for 'reference 
with  respect  both  to  longitudinal  and  transverse  meas- 
urements. In  years  to  come  it  will  be  possible  and 
easy  to  check  the  amount  of  wear  on  the  pavement  to 
within  a  thousandth  of  an  inch.  Having  the  two  meas- 
uring points  so  close  together  and  under  the  same 
working  and  traffic  conditions,  but  with  different  ma- 
terials will,  it  is  figured,  make  it  possible  to  determine 
the  merits  of  the  materials,  mixes  and  cements  used. 
Exact  records  of  every  contraction  crack  are  kept.  The 
shape,  dimensions  and  notable  features  are  all  drawn 
to  scale. — Engineering  Record. 


The  Road  Contractor's  Joke 

.\  Devonshire  road  contractor  was  being  taken  to 
task  by  his  surve.vor  because  he  had  not  the  required 
quantity  of  road  metal  broken  and  ready  for  use 
■What  can  I  do?"  the  old  man  asked,     -rcan  <^et  no 


help.  My  son,  who  used  to  assist  me,  has  joined  the 
Navy,  and  is  now  with  the  North  Sea  IHect.  Of  conr.se 
if  you  tell  me  I  must  get  the  stone."  he  concluded  "1 
will  send  to  Sir  John  Jcllicoe— tell  him  the  roads  can- 
not wait,  and  that  he  must  send  my  son  home." 
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Street  Railway  Track  Construction  and 

Maintenance 


By  H.  J. 

The  subject  of  street  railway  track  construction  covers 
a  very  extensive  field,  and  when  one  considers  that  there 
are  somewhere  in  the  neighborhood  of  forty-five  thousand 
miles  of  street  railway  on  this  continent,  and  that  some  of 
it  is  costing  in  the  neighborhood  of  $50,000  per  mile  of  single 
track,  it  will  be  agreed  that  the  original  construction  and 
its  subsequent  maintenance  is  one  full  of  engineering  in- 
terests. 

The  subject  could  be  split  up  into  a  great  many  parts, 
on  account  of  the  materials  used  and  the  methods  of  carry- 
ing out  the  work,  and  each  item  could  probably  be  made  a 
subject  of  a  paper  in  itself,  but  with  the  limited  time  at  our 
disposal  it  is  merely  possible  to  run  over  the  subject  in 
briefest  outline. 

So  much  of  interest  in  this  subject  is  bound  up  in  and  is 
virtually  a  part  of  the  early  histories  of  railways  that  it  was 
felt  the  article  would  not  be  complete  without  a  brief  refer- 
ence to  the  origin  of  ways  and  the  development  of  materials 
which  are  common  in  railway  engineering  of  to-day. 

Historical 

The  railway  track  more  than  any  other  part  of  railway 
equipment  had  a  crude  beginning,  and  has  reached  its  pre- 
sent condition  of  excellency  by  a  continuous  series  of  im- 
provements. 

In  the  year  1630  a  Mr.  Beaumont,  of  Newcastle-on-Tyne, 
took  the  lead  in  a  movement  to  facilitate  the  conveyance  of 
coal  from  the  mines  to  points  of  shipment  by  nieans  of 
wooden-ways  consisting  of  cross  sleepers  or  ties  placed 
2  ft.  apart,  on  which  were  nailed  wooden  planks  or  rails 
6  ft.  long  and  4  in.  wide.  Like  many  other  pioneers,  he 
lost  his  entire  fortune  in  this  and  other  schemes  for  mine 
development,  and  died  in  poverty.  His  idea,  however,  lived 
on  and  was  improved  about  1640  by  covering  the  tops  of 
the  wooden  rails  with  cast-iron  plates  to  prevent  the  at- 
trition caused  by  the  wheels.  The  next  improvement  saw 
these  plates  made  with  an  upright  side  or  flange  to  keep 
the  wagons  on  the  track.  This  operation  was  called  plat- 
ing the  wooden  rails,  from  which  the  appellation  "Plate- 
layer" comes,  which  to  this  day  is  the  name  given  to  the 
trackmen  in  Great  Britain.  These  plates  came  to  be  called 
"Snake  Rails,"  on  account  of  their  liability  to  become  loose 
and  suddenly  dart  upwards,  sometimes  passing  through  the 
floor  of  the  wagon  and  injuring  passengers,  and  the  wagons 
were  often  derailed  in  this  way.  It  became  a  common  prac- 
tice for  a  heavy  sledge  hammer  to  be  carried  on  the  wagons 
and  if  any  plates  became  loose  the  wagon  would  be  stopped 
and  the  plate  fastened  down  before  proceeding. 

With  the  development  of  the  iron  industry  the  transfer 
from  plated  wooden  rails  to  cast-iron  rails  was  a  natural 
one.  Cast-iron  flanged  rails  3  ft.  long  and  4  in.  wide  were 
first  used  at  Whitehaven  in  1738.  These  were  made  in  what 
was  called  the  "Fish  Belly  Pattern,"  that  is,  with  the  flange 
of  wider  cross  section  at  the  centre  of  the  ail  than  at  the 
end  of  the  rail. 

In  1789  William  Jessop  brought  about  an  important  ad- 
vance by  introducing  at  Loughborough,  Leicestershire,  edge 
rails,  so  called  because  the  wheels  ran  along  the  top  edge 
and  were  not  guided  by  a  flange  on  the  rail  but  by  a  flange 
on   the  wheel.     These   rails  were   also   cast  in   3   ft.   lengths 

*  MaintenancB-of-Way  Engineer,  British  Columbia  Electric  Railway 
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and  IJl  in.  wide  on  top;  they  were  also  of  the  fish  belly 
pattern,  but  had  projections  from  the  base  at  each  end 
through  which  they  were  fastened  to  the  ties.  It  was  soon 
found,  however,  that  these  projections  broke  off  and  then 
there  was  no  way  of  holding  the  rail.  This  brought  about 
the  next  great  improvement,  namely,  that  of  casting  a  rail 
holder  as  a  separate  chair  or  pedestal,  and  this  type,  though 
slightly  improved,  is,  as  we  know,  the  type  in  general  use 
throughout  Great  Britain  to-day. 

James  Outram  was  also  responsible  for  the  laying  of 
railways  for  Derbyshire  Collieries.  These  were  laid  about 
1795  and  were  in  use  as  recently  as  1911,  they  were  known 
as  "Outram  Ways,"  and  later  as  "Tramways."  Whether  the 
word  "Tram"  was  a  contraction  of  Outram  or  came  from 
the  old  Swedish  word  tram,  which  means  beam  of  wood, 
is  in  doubt,  but  the  name  "Tramways"  still  holds  good 
throughout  Europe. 

Jessop,  too,  was  responsible  for  the  standard  4  ft.  S'/i  in., 
gauge,  which  is  universal  to-day.  It  is  easily  seen  how  this 
came  about.  All  his  rails  were  1J4  '"•  wide  on  the  head  and 
he  made  the  distance  between  the  rails  on  all  the  tracks 
which  he  laid  an  overall  dimension  of  5  ft. — that  is,  between 
outside  edges  of  his  rails;  this  gave  a  dimension  of  4  ft.  syi 
in.  between  what  we  term  to-day  gauge  edges  of  the  rails. 

Some  thirty-six  years  later,  when  consulted  about  the 
width  of  gauge  for  his  new  Stockton-Darlington  railway, 
George  Stevenson  said,  with  broadmindedness  and  foresight, 
"make  it  the  same  as  Jessop's — our  tracks  may  be  a  long 
way  apart  at  present,  but  depend  upon  it,  it  will  not  be 
long  before  they  are  connected  up." 

It  was  not  until  1795  that  the  first  wooden  railway  was 
built  on  this  continent;  this  was  on  Beacon  Hill,  Boston,  and 
even  thirty  years  later  we  find  the  Quincy  Railway,  in  Massa- 
chusetts, 4  miles  long,  built  of  wooden  rails  6  in.  wide  and 
12  in.  high,  with  the  old  iron  plates  or  snake  rails  on  top 
and  resting  on  stone  sleepers  8  ft.  apart. 

In  1825  America  was  awakening  to  greater  interest  in 
this  method  of  transportation,  and  sent  William  Strickland 
from  Pennsylvania  to  England  to  collect  detailed  informa- 
tion on  transportation  in  general  and  railways  in  particular. 

In  1830  the  present-day  T  rail  originated — Robert  L. 
Stevens,  of  Hoboken,  when  on  his  way  to  England  to  buy 
rails  for  a  proposed  road,  devoted  considerable  time  whittling 
out  cross  sections  of  what  he  thought  would  be  a  good  kind 
of  rail.  The  best  then  known  in  Europe  was  the  T  rail 
without  any  base,  requiring  a  chair  on  every  tie.  Stevens 
spent  considerable  time  in  England  before  he  could  get  a 
manufacturer  to  even  consider  making  his  rail  with  the  flat 
base.  He  held  on,  however,  and  succeeded  in  getting  the 
first  H  rails,  as  they  were  then  called,  made  by  promising 
to  accept  the  responsibility  for  damage  to  the  mill  and  pos- 
sible loss  of  life  that  might  result  from  so  hazardous  an 
undertaking!  These  rails  were,  however,  eventually  rolled 
and  of  wrought  iron  16  ft.  long,  height  3'/i  in.,  width  of 
head  2%  in.,  width  of  base  354  '"■.  with  a  weight  of  about 
39J/2  lbs.  per  yard.  Stevens  never  patented  his  rail  and  lived 
to  regret  his  omission  to  do  so.  In  Europe  it  was  developed 
by  C.  B.  Vignole,  and  to-day  is  more  commonly  known  as  the 
"Vignole"  rail  on  that  continent. 

It  was  not  until  1853  that  iron  rails  were  first  manufac- 
tured in  America.  In  1863  Bessemer  steel  was  invented. 
Thus  we  find  the  original  ideas  of  Beaumont,  Jessop,  Steven- 
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son  and  Stevens  to  he  the  basis  of  railway  track  construc- 
tion to-day. 

Method  of  Traction 

(The  method  of  traction  to-day  through  city  streets  may 
be  of  several  kinds — cars  may  be  hauled  by  horses  or  cable, 
operated  on  the  electric  conduit  storage  battery  systems  or 
overhead  trolley  system,  the  third  rail  and  catenary  systems 
are  confined  chiefly  to  interurban  railways,  which  are  out- 
side our  subject  to-night.) 

In  England  the  construction  of  tramways  proceeded 
more  rapidly  after  the  passing  of  the  Tramway  Act  in  1870. 

It  has  been  proved  conclusively  that  the  overhead  trolley 
system  for  handling  city  traffic  has  been  the  most  economical 
to  adopt  from  an  operating  standpoint,  and  the  other  sys- 
tems are  more  usually  adopted  to  take  care  of  some  local 
features  for  which  they  are  better  suited.  Richmond,  Vir- 
ginia, had  the  first  electric  motor  street  railway.  This  com- 
menced operating  in  1888. 

The  following  figures  give  some  idea  of  how  the  dif- 
ferent systems  compare  numerically  on  the  North  Ameri- 
can continent: — 

Overhead  trolley  systems 1100 

Storage  battery  systems   (mostly  small  companies)    . .         50 

Cable  systems 3 

Electric  conduit  systems 2 

Horse  traction  systems 1 

Trackless  trolley  systems 1 

Modern  Track  Construction 

The  types  of  paved  track  construction  for  use  on  over- 
head trolley  systems  may  be  divided  into  three  general 
groups. 

Type  1. — That  in  which  no  ties  are  used;  the  rails  are 
temporarily  surfaced  to  grade  on  stone  blocks  and  held  to 
gauge  by  steel  tie  rods  and  are  then  concreted  in  solidly, 
the  concrete  coming  over  the  rail  flange.  This  type  is  com- 
mon in  Great  Britain. 

Type  2. — That  in  which  the  rails  are  surfaced  to  grade 
by  as  few  ties  as  possible,  ties  being  spaced  about  8  ft, 
centre  to  centre.  The  rails  also  held  to  gauge  by  steel  tie 
rods  and  then  concreted  in.  This -type  has  seen  limited  use 
on  this  continent.  In  these  types  the  concrete  is  usually 
deeper  under  the  rail  than  between  the  rails,  thus  forming 
a  longitudinal  stringer  or  concrete  beam. 

Type  3. — That  in  which  the  rails  are  surfaced  to  grade 
on  as  many  ties  as  can  be  conveniently  placed  under  them 
without  interfering  with  the  operation  of  surfacing.  These 
ties  are  usually  spaced  18  in.  or  2  ft.  centre  to  centre.  In 
this  type  the  concrete  is  usually  of  the  same  thickness  under 
as  between  the  rails.  This  is  also  the  most  common  type 
in  use  on  this  continent,  though  its  details  are  again  split 
up  into  different  classes  to  adapt  it  to  local  conditions.  It 
closely  follows  regular  steam  road  practice,  and  the  fact 
that  it  is  very  adaptable  to  both  good  and  bad  subgrades 
alike  has  brought  it  into  general  favor. 

Let  us  consider  foundations  for  a  minute.  In  comparing 
types  2  and  3,  type  3  makes  use  of  the  maximum  bearing  area 
attainable  on  the  subgrade.  Type  2,  however,  by  the  use 
of  a  longitudinal  concrete  stringer  under  the  rail  reduces 
this  area  to  only  a  little  over  one-third  that  of  type  3,  be- 
cause it  has  many  less  tics  and  the  greater  thickness  of  con- 
crete under  the  rail  makes  a  line  of  structural  weakness  be- 
tween such  longitudinal  concrete  stringers  and  the  shallower 
concrete  between  the  stringers.  In  many  cities  also  the  vari- 
able nature  of  the  subgrades  generally  met  with  in  laying 
track  on  city  streets  has  proved  the  necessity  of  the  greatest 
possible   bearing  area. 

It  will  be  noticed  that  Philadelphia,  Fig.  1,  ties  the  two 
concrete   beams    together   with   reinforcement,   nor   are   the 


beams  as  heavy  as  is  the  case  in  Vancouver.  In  the  Cleve- 
land type,  again,  the  stringers  or  beams  are  not  of  so  great 
a  depth.  In  each  of  these  cross-?ections  it  will  be  noticed 
that  the  subgrades  require  considerable  care  in  preparation, 
and  much  of  the  ground  between  stringers  is  liable  to  be 
broken  up  and  remade  and  therefore  not  so  homogeneous 
and  satisfactory  as  undisturbed  ground.  In  placing  the 
concrete,  too,  the  dirt  from  the  sides  of  the  trenches  is 
liable  to  be  mixed  with  it.  On  account  of  settlement  of  made 
ground  and  the  difficulty  in  holding  the  rails,  owing  to  there 
being  so  few  ties,  this  type  has  not  been  very  successful  here. 
Referring  to  other  details  of  Fig.  1,  I  would  just  mention 
that  the  left-half  is  a  cross-section  of  the  construction  at  a  tie 
or  chair,  and  the  right-half  a  cross-section  through  the  rail 
joint,  to  show  the  different  types  of  joints  used.  In  this  old 
Vancouver  type  the  ties  were  only  7   ft.  long;  we  have  in- 

VANCOUVER  


(PRtOf*     TO     l^lt) 


PHILADELPHIA 


Cl_EN/EI_AtslD 


Fia.1 

VANCOUVER   (Prior  to  1911)— Concrete,  1:2>4:8;  lies.  «  in.   x  8  in.  x 

7  ft.,  8  ft.  c.  to  c. ;  spikes,  R.  R.  9/16  in.  x  5H  <n. ;  r«ils.  T-in.  70-Ib. 

Tee;  joints,  reinforced;  bonds,  two  3  ft.  plugs;  tie  rods  H'n.  round. 
I'niLDEI.rm.V— Concrete.  1:3:6:  ties.  none.  C.  I.  chiirs  used  4  ft.  c    to 

c.:    spikes,    M-in.    bolt    with    clip;    rails.    »in.    91-lb.    groo*e;    joints. 

Nichols  composite;  bonds,  none;  tie  rods,  none. 
CLEVELAND— Concrete.  1:6;  ties,  Carnegie  sieel  4W  in.  x  6  in.  x  0  ft. 

6  in.  4  ft.  c.  to  c. ;  spikes,  bolt  and  clip ;  rails,  7in.  05  lb.  Tee ;  joints. 

Clark  rivet  and  welded:  bonds,  none;  tie  rods,  M  in.  x  2  in.  5  ft    c    to 

c. 

creased  these  to  8  ft.  long  in  the  new  type,  which  will  be 
noted  later.  No  tic  plates  were  used  under  the  rail,  and  the 
joints  were  of  what  was  called  the  "reinforced"  type;  that  is. 
a  piece  of  rail  4  ft.  long  of  the  same  section  was  inverted  and 
riveted  onto  the  base  of  the  two  abutting  rails.  This  had 
the  advantage  also  of  acting  as  an  anchor.  The  rail  7  in. 
deep,  weighed  70  lb.  per  yard,  which  while  admissible  on 
light  traflic  lines  is  not  suitable  for  the  down-town  traffic  of 
to-day. 

The  effect  of  lateral  pressure  exerted  by  wood  block 
pavement  on  a  too  light  rail  is  often  considerable,  the  rail 
being  insufficiently  stiff  and  insufficiently  fastened  to  resist 
such   pressures,   which   arc    sometimes     considerable.     The 
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Philadelphia  type  has  no  ties,  but  cast-iron  chairs  are  sub- 
stituted; these  are  spaced  4  ft.  centre  to  centre.  The  rail 
joint  is  of  the  Nichols  type.  The  fish  plates,  which  are 
not  made  to  fit  the  rail  top  and  bottom,  are  riveted  onto 
both  sides  of  the  web  with  twelve  1-in.  rivets,  the  space 
at  the  top  and  bottom  being  then  run  with  zinc — no  elec- 
tric bonding  is  required. 

The  Cleveland  type  calls  for  steel  ties  exclusively,  and 
to  overcome  the  increased  liability  to  rail  corrugation  from 
so  rigid  a  type  of  construction  the  carbon  content  in  the  rail 
steel  has  been  increased  from  .75  to  .8  per  cent.,  and  the  rail 


MINNEAPOLI  S 
ST.    PAU  L 


MILWAUKEE.- 
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Fig.  2 

MINNEAPOLI.S.  .ST.  PAUL— Rock  ballast,  6  ins.  racV  and  2  ins.  gravel 
under  ties ;  ties,  creosoted  pine  6  ins.  x  8  ins.  x  8  ft.  2  ft.  c.  to  c. ; 
spikes,  R.  R.  9/16  in.  x  5J^  in. ;  rail,  7-in.  91-lb.  Tee ;  joints,  cast  weld- 
ed;  bonds,  none;  tie  rods,   J^   in.  x  Ij/^  in.  10  ft.  c.  to  c. 

MILWAUKEE — Rock  ballast,  8  in.  under  ties ;  ties,  pine,  white  oak  6 
in.  X  8  in.  X  7  ft.  24  in.  c.  to  c. ;  spikes,  ^-in.  screw;  rail,  7-in.  *.>r»- 
11).  Tee;  joints,  cast  welded;  bonds,  none;  tie  rods,  5/Ki  in.  x  2  in. 
G  ft.  c.  to  c. 

steel  is  also  treated  with  .1  per  cent,  of  metallic  titanium 
alloy  to  offset  the  tendency  to  brittleness.  The  steel  ties 
are  spaced  4  ft.  centre  to  centre.  The  Clark  joint  is  used. 
In  this  the  plates  make  a  tight  fit  with  the  rail  at  all  points 
and  eight  1^  in.  rivets  are  put  in  under  considerable  pres- 
sure and  the  base  of  the  rail  is  thermit  welded — no  electric 
bonding  is  required. 

As  previously  stated,  that  type  in  which  the  ties  are  more 
numerous,  is  the  most  popular  on  this  continent.  This  type 
may  itself  be  subdivided  into  three  classes: — 

Class  A,  where  the  ties  are  laid  on  a  crushed  rock  or 
gravel  foundation  requiring  drainage,  with  no  concrete 
under  the  ties. 

Class  B,  where  the  ties  are  laid  temporarily  on  block- 
ing at  each  end  and  are  then  concreted  solidly  in,  in  one 
operation. 

Class  C,  where  the  ties  are  placed  on  a  previously  laid 
concrete  slab  and  then  surfaced  to  grade  on  a  cushion  of 
sand  or  fine  rock  and  the  remaining  concrete  put  in  after 
the  track  proper  is  completed.  Other  types  than  these  are 
considered  in  the  light  of  exceptions  to  the  general  rule. 

The  type  using  the  crushed  rock  or  gravel  foundation 
is  quite  popular  in  a  number  of  important  cities.  It  has, 
nevertheless,  been  abandoned  in  others,  owing  to  the  poor 
bearing  qualities  of  the  soil,  good  bearing  qualities  being 
essential  to  the  use  of  this  type.  Those  using  it  did  so  usu- 
ally because — First;  they  avoided  the  ten  days  which  must 
be  allowed  for  a  concrete  foundation  to  set,  and  therefore 
they  can  turn  traffic  onto  it  with  a  minimum  interruption  to 


the  car  service.  Secondly;  because  it  is  claimed  to  be  more 
resilient  and  therefore  less  noisy  and  less  conducive  to  rail 
corrugation  than  when  the  track  is  laid  on  concrete.  Good 
as  such  a  foundation  may  be  if  well  rolled  and  drained,  it  is 
not  to  be  recommended  where  the  subgrade  lacks  uniform- 
ity, as  the  crushed  stone  does  not  act  as  a  unit  in  the  same 
way  as  concrete,  the  load  on  each  tie  being  transmitted  to 
the  subgrade  independently,  and  for  this  reason  it  is  not 
possible  to  provide  against  settlement  of  the  track  over 
sewer  or  water  trenches  so  often  cut  across  the  tracks,  or 
holes  that  have  been  back-filled.  This  is  perhaps  its  most 
serious  drawback,  particularly  in  new  cities.  In  recon- 
structing this  class  of  track  it  is  not  necessary,  of  course,  to 
excavate  deeper  than  the  bottom  of  the  ties. 

Milwaukee,  Minneapolis  and  St.  Paul  construction  (Class 
A  foundation)  is  shown  in  Fig.  2.  Minneapolis  uses  gravel 
or  rock;  sometimes  neither,  however,  is  necessary,  as  a 
good  natural  gravel  runs  up  to  the  surface  of  the  ground  in 
many  places  which  is  taken  advantage  of,  the  ties  being  laid 
directly  upon  it.  If  crushed  rock  is  laid  the  ties  are  sur- 
faced up  with  gravel;  this  tends  to  fill  the  voids  in  the  top 
of  the  rock  and  to  prevent  the  lighter  mortar  in  the  pav- 
ing concrete  from  running  away  from  it.  The  rails,  91  lb., 
7-in.  "T"  rail,  are  the  same  as  used  recently  on  some  Van- 
couver work;  the  fasteners,  regular  railroad  spikes  and  tie 
rods.  The  joints  are  of  the  cast  welded  type;  these  are 
made  by  running  molten  steel  from  a  portable  cupola  into 
moulds  clamped  around  the  abutting  rail  ends,  making  the 
rail  to  all  intents  and  purposes  a  continuous  one. 

Milwaukee  uses  a  rather  greater  depth  of  rock  under  the 
ties,  6  in.  being  of  coarse  material  with  2  in.  of  finer- ma- 
terial  on   top.     Rails   95   lb.,   7-in.   "T"   fastened   with   screw 
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ST.  LOUIS — Concrete,  1:3!4:6"^  6  in.  under  tie;  ties,  write  oak  6  in.  x 
8  in.  X  8  ft.;  spikes,  screw  and  clip;  rail,  9-in.  l,S2-lb.  groove;  joints, 
Nichols ;  bonds,  none ;  tie  rods,   Vf,  in,  round  G  ft.  c.  to  c. 

CINCINNATI — Concrete,  1:3:7:  6  in.  under  ties;  lies,  white  oak  6  in. 
X  8  in.  X  8  ft.  2  ft.  c.  to  c. ;  spikes,  R.  R.  0/16  x  5i^  in. ;  rail,  9-in.  140- 
Ib.  groove;  joints,  cast  welded;  bonds,  none;  rail  brace,  every  -Jtli 
tie. 

spikes,  tie  plates  and  tie  rods  being  also  used.  Milwaukee  is 
the  home  of  the  cast  welded  joint  just  described  in  Min- 
neapolis. 

In  St.  Louis  and  Cincinnati,  Fig.  3,  we  see  two  examples 
of   Class   B   construction,   where   the   ties   are   entirely   sur- 
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rounded  with  concrete  in  one  operation.  The  resiliency 
acquired  in  the  types  we  have  just  seen  is  not  secured  in 
this  type;  in  fact  it  is  quite  the  opposite  extreme;  yet  the 
wood  ties  themselves  do  absorb  a  certain  amount  of  vibra- 
tion that  would  not  be  the  case  were  steel  ties  used.  To 
reconstruct  this  track  it  is  necessary  to  excavate  right  down 
to  the  original  subgrade.  The  St.  Louis  rail  is  9  in.  deep, 
weight  1.32  lb.  per  yard,  and  fastened  with  screw  spikes; 
clips,  tie  plates,  and  tie  rods  being  also  used.  For  joints, 
the  Nichols  type  as  already  described  in  Philadelphia. 

Cincinnati  uses  a  9-in.  rail,  140  lb.  per  yard,  fastened  with 
railroad  spikes  and  rail  braces  on  every  fourth  tie,  in  place 
of  tic  rods.  The  cast  welded  joint  is  also  used,  as  described 
in  Minneapolis.  Attention  is  drawn  to  the  width  of  the  gauge 
in  these  two  cities  as  not  being  standard. 

Both  Dallas  and  Seattle  use  7-in.,  80  lb.  "T"  rail,  and  ties 
a  foot  shorter  than  the  popular  8-ft.  length,  both  also  use 
continuous  joints.  Dallas,  however,  prefers  rail  braces  every 
third  tie  to  the  use  of  tie  rods,  and  in  addition  uses  anchors 
between  every  other  tie.  Seattle  uses  tie  rods  and  no  an- 
chors. While  speaking  of  Seattle  we  might  stop  a  moment 
to  consider  a  new  rail  joint  that  originated  some  two  years 
ago  in  that  city.  This  joint  will  strike  you  perhaps  as  some- 
thing new.  The  principle  sought  for  in  all  rail  joints  is,  of 
course,  the  elimination  of  relative  motion  between  the  rail 
ends  while  still  permitting  the  necessary  wave  motion  for 
sake  of  resiliency.  This  principle  has  been  more  scientifi- 
cally worked  out  in  this  case.  The  top  of  the  angle  bar  has 
a  slight  camber  to  insure  a  tight  fit  under  the  head  of  the 
rail  at  the  immediate  rail  ends.  At  the  same  time  the  centre 
at  the  bottom  of  the  angle  bar  is'  undercut  to  permit  of  the 
wave  motion,  the  load  applied  at  the  joint  is  distributed  to 
both  ends  of  the  angle  bar  and  thence  against  the  base  plate, 
into  the  slightly  tapered  sides  of  which  the  bar  becomes 
wedged  tighter  and  tighter  as  the  traffic  continues.  With  this 
type  of  joint,  bolts  are  claimed  to  be  unnecessary,  but  for 
convenience  in  putting  the  joint  together  are  sometimes 
used.  The  angle  bars  are  prevented  from  the  unlikely  pos- 
sibility of  lifting  out  of  the  base  plate  by  an  ordinary  track 
spike  or  lag  screw.  The  base  plate  fulfils  another  important 
function,  that  of  an  anti-rail  creeper.  This  is  secured  by 
that  curved  contact  between  the  base  plate  and  the  angle 
bar  tending  to  prevent  the  longitudinal  slip,  the  base  plate 
also  turning  down  on  both  sides  of  the  tie.  This  is  the 
only  joint  there  is  time  to  explain,  and  as  it  is  one  of  the 
latest  it  should  be  of  interest,  since  it  attempts  to  solve  sev- 
eral problems  at  once  and  at  present  is  standing  the  test 
satisfactorily.  Around  Seattle  quite  a  number  are  already  in 
the  track,  but  as  yet  we  have  only  one  as  a  sample  on  our 
Vancouver  system,  which  was  installed  last  September;  it 
has  apparently  eliminated  the  relative  motion  and  is  now  a 
good  deal  tighter  than  the  day  we  put  it  in. 

Class  C.  construction.  That  is  the  Vancouver  type,  in 
which  the  concrete  foundation  slab  (5  in.  to  8  in.  deep  is  first 
laid  on  the  subgrade,  and  as  soon  as  it  will  bear  the  ties 
without  damage  the  track  is  laid  upon  it  with  ties  spaced 
2  ft.  centre  to  centre;  this  operation  completed,  the  track  is 
rough  lined  and  is  then  surfaced  to  grade  by  wood  block- 
ing under  the  ends  of  the  ties,  using  factory  clippings  from 
lumber  mills  and  No.  2  shingles;  the  latter,  owing  to  being 
tapered,  admit  of  very  nice  work  in  bringing  the  track  ab- 
solutely to  grade.  Sand  is  then  thrown  into  the  track  and 
tamped  under  the  ties  to  entirely  fill  the  space  between 
them  and  the  concrete  slab.  The  surplus  sand  is  roughly 
scraped  from  between  the  ties,  a  final  lining  up  is  given, 
and  the  track  is  then  ready  for  the  second  concrete  opera- 
tion, which  concrete  is  to  form  part  of  the  paving  founda- 
tion proper.  This,  of  course,  varies  in  depth  according  to 
the  city's  requirements  and  the  particular  type  of  paving 
adopted  for  the  street. 


The  claims  for  this  type  of  foundation  are:  First,  that 
the  sand  cushion  on  the  concrete  slab  gives  the  required  resi- 
liency secured  in  the  rock  ballasted  type  without  the  liability 
of  that  type  to  settlement,  as  the  concrete  slab  readily  ad- 
mits of  reinforcement  over  sewer  trenches  or  bad  ground; 
and  second;  that  it  does  not  make  the  provision  of  sub- 
drainage  a  necessity,  since  there  are  no  voids,  as  in  the  rock 
ballasted  type,  to  invite  water  to  collect  under  the  track;  and, 
third,  the  greatest  economy  of  all,  the  reduced  cost  of  re- 
construction from  the  fact  that  the  concrete  slab  foundation, 
being  as  it  were  a  separate  unit,  has  been  placed  once  and 
for  all  and  need  not  be  removed.  This  saving  means  ap- 
proximately 20  per  cent,  of  the  cost  of  reconstructing  such 
track.  We  are  indebted  to  Mr.  C.  B.  Vorce,  formerly  con- 
struction engineer  of  the  British  Columbia  Electric  Railway 
Company,  who  in  the  spring  of  1911  laid  the  first  stretch 
on  Granville  Street  from  Hastings  to  Robson,  just  four 
years  ago,  for  the  introduction  of  this  type  into  Vancouver. 
This  type  permits  advantage  being  taken  also  of  good  hard 
ground  sometimes  met  with  in  cuts  to  reduce  the  depth  of 
the  slab  to  4  in.  or  5  in.,  and  similarly  to  increase  its  depth 
to  7  in.  to  8  in.  over  fills  of  poorer  ground.     Note  the  dis- 
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VANCOUVER  (Since  1911)— Concrete,  1:3:6  6  in.  under  lie*:  nnd 
cushion  1  in.  under  ties ;  ties,  fir  6  in.  x  8  in.  by  8  ft.,  2  ft.  c.  to  c. ; 
spikes,  R.  R,  a,  10  in.  x  5V4  in.;  rail.  "in.  91-lh.  Tee;  joints,  con- 
tnuious  6-hole;  bonds,  two  10  in..  Ji  in.  termin*!  soldered;  tie 
rods,  H  in.  X  2  in.,  6  ft.  c.  to  c. ;  tie  plates,  H  in.  x  8  in.  x  9  in. 
oak  or  RUm  on  all  ties. 

DETROIT — Concrete,  1:2:4  8  in.  tinder  ties;  sand  cushion,  1  in.  under 
tics;  ties,  white  oak  6  ins.  x  10  ins.  x  6  ft.  8  ins.  3  ft.  c.  to  c ;  spikes, 
R.  R.  9/16  in.  x  !5!i  ins.;  rail.  Tin.  »l-lb.  Tee;  joints,  cast  welde<l; 
bonds,  none;  tie  rods.  ^  in.  x  IVi  in.  6  fl.  c.  to  c. 

IIUFFALO — Concrete.  1:3:8  Sin.  under  ties;  rock  cushion  2  in.  under 
ties;  ties,  pine  6  ins.  x  8  ins.  x  7  ft.,  2  ft.  c.  to  c. ;  spikes,  screw  spikes 
and  fetter  drive  screw;  rail,  »-in.  124.|b.  groove;  joints,  continuous  K- 
hole;  bonds,  one  10-in..'  one  12-in.  comp-  terminal;  tie  rods  5.  IQ  iiu  x 
2  in.  6  ft.  c.  to  c. ;  tie  plates,  on  each  tie. 

tinct  line  of  separation.  Fig.  4,  between  the  concrete  slab 
and  what  we  call  the  filling  concrete.  \'ancouver  and  Detroit 
both  use  1  in.  of  sand  cushion,  while  Buffalo  prefers  8  in. 
of  fine  rock  cushion.  \"ancouver  and  Buffalo  use  continuous 
joints;  Detroit  the  cast  welded  joint;  Buffalo  uses  screw 
spikes,  and  each  of  the  three  uses  flat  tic  rods. 

It  would  not  be  right  to  omit  mention  of  an  interesting 
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exception  to  the  types  shown.  San  Francisco,  using  the 
crushed  rock  foundation,  still  further  reduces  the  amount  of 
concrete  used  by  raising  the  crushed  rock  between  the  rails. 
This  city,  by  the  way,  had  the  first  cable  system;  this  was 
installed  in  1873. 

Regarding  the  types  as  used  on  the  new  viaducts  in  Van- 
couver, that  on  the  Georgia-Harris  viaduct  is  of  the  all-steel 
and  absolutely  rigid  type  of  construction,  everything  below 
the  base  of  the  rail  being  concreted  solidly  in.  The  legs 
rest  on  form  boards  to  support  the  track,  while  the  con- 
crete, which  is  also  to  form  a  part  of  the  viaduct  structure 
itself,  is  poured  around  it.  On  account  of  this  construction 
being  solidly  concreted  in,  it  will  be  more  expensive  to  re- 
construct than  in  the  case  where  the  track  is  made  a  unit 
separate  from  the  bridge  structure  itself.  In  the  case  of  the 
tracks  on  the  Hastings  street  viaduct,  this  point  was  borne 
in  mind,  the  type  adopted  is  just  a  slight  modification  of 
B.  C.  E.  R.  standard  type.  In  this  the  tracks  were  made  a 
separate  unit  and  in  the  construction  of  the  viaduct  a  track 
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allowance  to  a  depth  of  10  in.  below  top  of  rail  grade,  was 
left  to  permit  of  the  tracks  being  laid  later.  To  make  the 
best  use  of  this  10  in.  depth,  a  rail  i]/i  in.  deep  on  a  steel 
tie  plate  %  '"-  thick  on  a  tie  4J4  in.  deep  left  1  in.  for  our 
usual  sand  cushion,  steel  screw  spikes  with  clips,  were  used 
for  the  first  time  by  us  on  this  work  and  proved  to  be  a 
very  excellent  type  of  fastening. 

Our  old  method  of  removing  the  concrete  stringer  con- 
struction by  hand  was  a  somewhat  laborious  task.  The  new 
way,  which  we  do  not  find  nearly  so  difficult  or  expensive, 
entails  the  use  of  a  Thew  steam  shovel,  which  digs  up  our 
old  concrete  stringer  construction  very  satisfactorily  with- 
out previous  breaking  up.  Some  of  these  pieces  were  about 
7  ft.  long,  3  ft.  wide  and  1  ft.  thick,  weight  about  2,000  lb., 
and  are  loaded  onto  a  3-ton  Packard  auto  truck;  this  truck 
has  been  another  great  money-saver,  doing  on  an  average 
the  work  of  about  four  teams.  Prior  to  using  the  steam 
shovel  on  this  class  of  excavation  we  used  a  heavy  concrete 
breaker;  this  was  an  electric  shovel  with  pile  driver  leads 
attached  and  using  a  2,000  lb.  hammer.  It  was  a  great  help 
at  the  time,  though  it  is  hardly  likely  that  the  breaker  will 


be  used  again,  seeing  the  shovel  will  excavate  the  old  con- 
crete without  previous  breaking. 

The  steam  shovel  is  also  used  to  excavate  the  brick  al- 
lowance for  ordinary  paving  work  as  well  as  on  reconstruc- 
tion work.  Form  boards  are  set  immediately  behind  the 
shovel,  the  top  of  the  form  board  being  the  top  of  the  con- 
crete slab,  which  is  about  to  be  laid.  The  use  of  these  form 
boards  helps  to  construct  the  slab  accurately  to  grade.  The 
distance  between  the  form  boards,  or  in  other  words,  the 
width  of  the  track  allowance  is  18  ft.  6  in.  for  double  track. 
Where  trenches  have  been  cut  across  for  water  or  sewer 
work  and  the  steam  roller  has  not  been  over  them,  the 
slab  is  reinforced,  usually  with  expanded  metal  lath  to  guard 
against  setllcnicnt.  The  practice  of  building  up  deep  fills 
in  layers  as  laid  with  a  steam  roller  is  believed  to  give  more 
uniform  and  better  results  than  that  of  puddling  a  fill,  since  ' 
uniform  puddling  is  very  hard  to  secure  and  results  often  in 
soft  spots,  which  in  many  soils  refuse  for  a  long  time  to 
dry  out.  In  the  one  case  you  know  what  you  have  got  and 
in  the  other  there  is  considerable  uncertainty.  The  original 
temporary  track  is  thrown  over  to  the  side  of  the  road,  but 
sufficiently  close  to  the  new  track  allowance  to  permit  of 
material  for  the  concrete  to  be  delivered  to  the  excavation 
from  steel  5-yd.  side  dump  Koppel  cars  by  work  trains 
operating  between   the  bunkers   and   the  job. 

The  navvy-jack  gravel  is  delivered  ahead  of  the  mixer 
which  is  laying  the  concrete  slab.  The  concrete  is  in  pro- 
portion of  one  of  Portland  cement,  which  is  required  to  pass 
standard  specifications,  to  nine  parts  of  navvy-jack  gravel, 
which  must  consist  of  two-thirds  gravel  and  one-third  sand; 
this  gravel  may  be  pit  run,  but  fresh  water  gravel  is  cleaner. 
The  proportions  of  one-third  sand  and  two-thirds  gravel  are 
insisted  jipon  and  a  sample  is  tested  on  the  ground  from 
every  five  yards  delivered.  If  the  proportion  varies  more 
than  three  per  cent,  either  way  additional  material  is  delivered 
to  correct  the  deficiency. 

In  Vancouver  we  use  a  second  concrete  mixer  running 
on  the  rails  and  filling  in  the  newly  laid  track.  This  type 
of  mixer  is  well  suited  to  this  type  of  work;  there  are  no 
wheelbarrows  at  the  delivery  side  of  the  drum,  but  the  con- 
crete from  the  drum  discharges  into  a  bucket  running  on  a 
30-ft.  boom  which  can  be  swung  in  any  direction  required. 
Templates  for  striking  off  the  concrete  to  the  right  height 
are  used,  and  along  the  rails  inside  the  track  form  boards 
to  permit  of  difference  in  levels  for  the  paving  which  is  to 
be  laid,  the  granite  fiangeway  blocks  in  this  case  being  deeper 
than  the  wood  block  paving  to  be  laid  between  them. 

The  granite  fiangeway  blocks  are  grouted  in  place  with 
two  to  one  sand  and  cement,  prior  to  laying  the  wood  block 
paving. 

It  would  not  be  right  to  close  without  reference  to  the 
material  used  for  special  work  at  junction  points,  though 
this  is  a  large  subject  in  itself  and  difficult  to  touch  lightly 
upon.  The  installation  of  the  junction  at  Main  and  Hast- 
ings streets  was  completed  in  1912.  The  new  steel  for  this 
junction  cost  $13,700.  There  are  four  types  of  special  work 
construction,  but  there  is  only  time  to  go  into  two,  how- 
ever, for  purposts  of  comparison.  These  are  commonly 
known  as  manganese  insert  construction  and  solid  mangan- 
ese construction.  The  previous  layout  was  installed  in  1904, 
and  was  getting  into  bad  shape  some  six  years  later,  but 
with  considerable  tinkering  we  managed  to  keep  it  in  the 
ground  for  two  years  more.  The  switches,  frogs  and  cross- 
ings were  of  the  manganese  insert  iron-bound  type  of  con- 
struction; that  is,  a  plate  of  manganese  steel  is  inserted  at 
the  point  of  greatest  wear,  which,  of  course,  is  the  point 
of  intersection  of  the  two  rail  heads.  The  plate  was  bedded 
on  spelter  and  keyed  down,  the  arms,  which  are  short  pieces 
of  rolled  rail  of  the  required  section,  are  set  in  place  in  a 
mould   and   then   cast-iron   is   poured   around    them   to    hold 
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thcin  fast.  Special  work  l)iiilt  in  this  way  has  unfortunately 
been  prolific  of  much  trouble  in  comparison  with  the  solid 
manganese  type.  Attention  is  drawn  to  the  number  of  dif- 
ferent parts  that  go  to  make  up  a  crossing.  There  are  the 
four  arms,  the  manganese  insert,  the  keys  which  fasten 
it  down  and  the  cast-iron  body — we  might  say  seven  pieces 
at  least.  Then  look  at  the  different  metals  used  in  its  make- 
up— open  hearth  steel  rails,  manganese  steel  insert,  zinc 
spelter  bed  for  the  insert,  and  cast-iron  body — four  differ- 
ent types  of  metals  and  two  of  these  are  in  direct  contact 
with  the  rolling  load,  namely,  the  insert  and  the  rails  and 
through  them  the  load  is  transmitted  to  the  spelter  bed 
and  the  cast-iron  body;  could  one  reasonably  expect  uni- 
form results  from  such  a  miscellaneous  collection?  This 
point  is  worthy  of  attention,  because  most  street  railways 
on  this  continent  are  suffering  from  this  very  complaint. 

One  has  only  to  compare  the  results  of  wear  on  man- 
ganese steel  and  wear  on  open  hearth  steel  to  answer  that 
question.  Tests  have  proved  that  wear  on  open  hearth  steel 
is  about  seventy  times  as  rapid  as  on  manganese  steel,  so 
that  the  insertion  of  a  -piece  of  manganese  steel  between 
two  pieces  of  open  hearth  steel  defeats  its  own  object,  and 
in  endeavoring  to  eliminate  excess  of  wear  at  one  point  it 
creates  uneven  wear  at  four  others,  namely,  on  all  dies  of 
the  insert  where  the  two  steels  join.  This  often  results  in 
damaging  the  crossing  permanently  by  breaking  the  arms 
loose  in  the  casting.  Another  mechanical  fault,  and  surely 
it  was  one,  was  to  set  the  insert  on  a  spelter  bed.  The  in- 
sert's object  is  to  eliminate  wear  and  it  should  therefore  be 
provided  with  an  absolutely  solid  foundation.  This  can 
only  be  secured  by  machining  the  surface  of  the  cast-iron 
body  and  the  underside  of  the  insert  and  by  bolting  it  down. 
The  fault  with  the  spelter  was,  of  course,  that,  comparatively, 
it  was  a  soft  metal  and  unable  to  withstand  the  shock  or 
impact  of  the  passing  load  without  flowing  and  it  conse- 
quently quickly  permitted  the  insert  to  work  loose.  Some 
cities  have  so  much  of  this  type  of  special  work  as  to  make 
it  necessary  to  have  a  track  gang  doing  nothing  but  re- 
setting loose  inserts,  and  since  every  manufacturer  has  a 
different  method  of  fastening  the  inserts,  considerable  ex- 
perience is  necessary  to  make  such  repairs  with  rapidity 
and  economy.  In  comparison  let  us  consider  for  a  moment 
the  Vancouver  junction,  which  shows  the  solid  marvganese 
steel  type  of  special  work  which  was  used  when  renewing 
this  special  work  junction  in  1912.  Each  insert  crossing 
was  made  up  of  seven  or  more  pieces,  each  crossing  in 
this  case  in  one  single  piece.  The  insert  type  combined  the 
use  of  three  types  of  steel  as  well  as  spelter;  in  the  type 
before  us  solid  manganese  steel  alone  is  used.  Solid  man- 
ganese special  work  was  adopted  for  junctions  in  Van- 
couver as  far  back  as  1907  and  is  now  standard  for  our 
heavy  traffic  junctions,  and  has  given  eminent  satisfaction. 
While  for  plain  rails  solid  manganese  is  only  used  where 
very  heavy  traffic  is  to  be  catered  for,  such  as  around  the 
library  corner,  solid  manganese  has  not  been  used  entirely 
for  all  plain  rails  on  our  special  work  throughout,  as  it  is 
believed  that  this  would  be  going  to  unnecessary  expense. 
The  plain  rails,  therefore,  are  usually  of  open  hearth  steel, 
and  while  it  is  admitted  that  uneven  wear  will  in  time  show 
up  where  the  manganese  steel  joins  the  open  hearth  steel, 
yet  these  places  are  not  so  close  together  as  in  the  case  of 
insert  work,  nor  docs  such  wear  have  any  damaging  eflfect 
upon  the  crossing. 

An  appliance  has  recently  been  invented  whereby  new 
steel  can  be  electrically  welded  onto  worn  rail  surfaces. 
Street  railway  companies  on  every  continent  were  just  look- 
ing for  some  such  appliance,  and  its  possibilities  in  repairing 
special  work  and  in  postponing  re-construction  on  account 
of  bad  rail  joints  has  given  this  appliance  a  most  enthusi- 
astic reception. 


It  is  only  fair  to  say  that  probably  no  track  ever  in- 
vented has  ever  saved  street  railway  companies  more  dol- 
lars than  the  Electric  Arc  Welder.  Much  track  which  would 
otherwise  have  been  scrapped  has  by  the  use  of  this  welder 
been  given  a  new  lease  of  life. 


Elimination   of   Expansion  Joint  Difficulties 
in  Concrete  Road 

H.  J.  Stambaugh,   Jr. 

THE   extensive  experience  with  concrete  roads  in   re- 
cent   years    and    under    practically    every    existing 
condition    has    definitely    established    certain    facts. 
Unless     artificial     transverse     expansion  joints  are 
provided  when  the  road  is  laid,  irregular  cracks  will  occur 
on  an  average  of  from  25  to  50  feet  along  the  length  of  the 
roadway. 

To  depend  upon  these  irregular  cracks  to  take  care  of 
the  expansion  and  contraction  of  the  roadway  is,  of  course, 
not  desirable,  in  fact  it  is  dangerous  to  the  success  of  the 
pavement.  The  irregular  cracks  indicate  that  the  concrete 
has  been  pulled  apart  over  a  considerable  area  and  at  points 
which  are  the  weakest  parts  of  the  pavement,  causing  addi- 
tional   strains    on*  these    weakened    sections.     The    irregular 


Details  of  consliuction. 

edges,  formed  by  such  cracks,  cannot  I)e  protected  and  rcadi-. 
ly  break  down  and  form  a  bad  spot  in  the  pavement. 

The  necessity  of  providing  expansion  joints  at  regular 
intervals  is  thus  apparent.  The  next  point  to  consider  is 
the  adequate  protection  of  the  edges  of  this  joint,  as  it  is 
generally  recognized  that  such  protection  is  necessary.  The 
edges  of  concrete  must  be  protected  from  breaking  and 
chipping  away,  and  to  do  this  satisfactorily  the  edge  pro- 
tector must  be  tougher  and  more  tenacious  than  the  con- 
crete, so  that  it  will  stand  up  under  the  pound  and  wear 
of  traffic. 

Steel  protection  for  joints  oflFers  the  best  solution  of 
this  problem,  but  some  of  the  earlier  methods  have  not 
proved  entirely  satisfactory.  Sometimes  the  quality  of  the 
steel  used  has  been  too  hard  or  the  shape  of  the  plates  such 
that  a  sharp  angle  of  concrete  was  left  exposed  back  of  the 
plate,  with  the  result  that  there  has  been  a  tendency  for 
the  concrete  to  start  chipping  back  of  the  plate.  In  some 
instances  the  plates  have  not  been  installed  correctly. 

It  is  unfortunate,  but  nevertheless  true,  that  the  majority 
of  engineers  who  have  supervised  the  construction  of  con- 
crete roads  have  not  given  sufficient  thought  and  attention 
to  the  character  and  type  of  protection  plates  and  the 
method  of  installing  them.  Too  little  attention  has  been 
paid  to  the  character  of  the  steel  from  which  the  protection 
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plates  were  made.  Not  sufficient  consideration  has  been 
given  to  a  means  of  securely  anchoring  the  protection  plate 
to  the  concrete  slab.  Very  few  have  taken  into  considera- 
tion the  fact  that  the  shape  of  the  protection  plate  governs 
to  a  great  extent  its  successful  u^e.  Too  many  have  relied 
upon  the  contractor,  or  the  manufacturer,  for  a  satisfactory 
method  of  installing  the  protection  plates,  so  that  they  will 
not  extend  above  or  below  the  true  surface  of  the  road. 
These  factors  are  of  just  as  much  importance  as  the 
matter  of  proper  sub-grade,  drainage,  measuring  and  mix- 
ing, finishing,  etc. 

Protection  plates  should  be  manufactured  from  new 
billets  of  extremely  soft  open  hearth  steel,  which  will  main- 
tain its  tough,  tenacious  quality  while  still  being  so  soft 
that  it  will  wear  down  evenly  with  the  surface  of  the  road. 
Any  rolling  mill  can  furnish  steel  of  this  grade,  which  is 
called  "dead  soft"  and  has  a  carbon  content  of  .05  to  .12 
per  cent.  Steel  of  this  kind  can  be  readily  chipped  with 
a  knife. 

As  a  means  of  anchoring  the  plate  to  the  concrete  slab, 
strips  of  the  protection  plate  6-in.  long,  and  at  least  54-in- 
wide,  should  be  sheared  out  at  regular  intervals  of  12  in.,  and 
the  ends  of  the  anchors  thus  formed  should  be  slit  in  half 
for  a  distance  of  about  two  inches.  The  anchors  should 
be  bent  back  at  right  angles  to  the  plate,  and  the  slit  ends 
bent  in  opposite  directions  so  that  they  rest  at  right  angles 
to  the  anchor  and  parallel  to  the  plate.  An  anchor  of  this 
type  will  securely  bind  together  the  concrete  for  a  distance 
of  4  in.  or  5  in.  back  of  the  plate,  and  any  wear  that  is  to 
occur  at  this  point  will  necessarily  have  to  begin  at  least 
four  inches  back  from  the  expansion  joint.  Except  where 
a  very  poor  grade  of  concrete  has  been  used,  there  is  no 
possibility   of   the   latter   occurring. 

Protection  plates  should  not  be  manufactured  from  flat 
steel.  Where  protection  plates  of  this  type  are  used,  the 
concrete  meets  the  protection  plate  at  a  right  angle,  and  a 
sharp  edge  of  concrete  is  formed,  which  readily  breaks  down 
and  chips  away  behind  the  plate.  Protection  plates  should 
be  manufactured  from  bevelled  edge  channel  section,  hav- 
ing a  height  of  2^  in.,  web  thickness  of  %  in.,  top  wearing 
surface  of  5^  in.,  and  weighing  at  least  lyi  pounds  per 
lineal  foot.  Such  a  plate,  on  account  of  its  shape,  will  be 
much  stiffer  than  the  types  generally  used,  will  not  be  so  apt 
to  lose  its  crown  through  rough  handling  in  transit,  and 
can  be  more  easily  handled  and  installed  liy  the  contractor.' 
Furthermore,  the  beveled  edge  of  the  plate  eliminates  the 
-square  corner  of  the  concrete  and  produces  an  obtuse  angle 
in  the  concrete  back  of  the  plate,  preventing  the  concrete 
from  being  chipped  off. 

The  inverted  "T"  bar  type  of  installing  device,  now  in 
general  use,  is  entirely  unsatisfactory,  and  the  sooner  its  use 
is  discontinued  the  better.  It  is  customary  to  curve  this 
type  of  installing  device  to  the  correct  crown  of  the  road, 
before  same  is  shipped  from  the  factory,  but  even  with  the 
most  careful  handling,  it  cannot  be  made  to  keep  its  crown, 
as  it  will  sag  of  its  own  weight.  After  being  used  for  a 
very  short  time,  the  device  must  be  returned  to  the  factory 
for  recrowning,  or  the  plates  being  installed  will  extend 
above  or  below  the  surface  of  the  road.  This  device  com- 
pletely hides  the  top  surface  of  the  protection  plates  from 
view,  so  that  it  is  impossible  to  see  if  they  are  placed  where 
they  should  be  placed, ,  until  the  device  is  removed.  Fur- 
ther, it  prevents  the  contractor  from  finishing>  the  pavement 
over  the  plates  at  the  time  he  finishes  the  rest  of  the  sur- 
face, and  when  finally  removed  allows  the  plates  to  fall 
away  from  the  filler — and  materially  increase  the  width  of 
the  joint. 

An  installing  device  constructed  along  the  lines  of  the 
accompanying  illustration  eliminates  all  the  disadvantageous 
features  of  the  inverted  "T"  bar  type  and  is  as  nearly  fool- 


proof as  anything  can  be  made.  This  device  differs  radically 
from  the  inverted  'T"  bar  type,  as  may  be  clearly  noted. 
The  supporting  "T"  bar  extends  straight  across  the  road 
from  curb  to  curb.  At  either  end  of  the  supporting  "T"  bar 
is  a  stool  6-in.  high  which  rests  upon  the  curb  or 
side  form  holding  the  "T"  bar  rigidly  in  place.  These 
stools  can  be  moved  to  any  position  alopg  the  supporting 
'T"  bar,  so  that  an  installing  device,  say  25  feet  long,  can 
be  used  for  various  widths  of  roads  up  to  25  feet.  The  stool 
is  also  provided  with  an  adjusting  bolt  by  which  the  entire 
assembled  joint  can  be  raised  or  lowered,  thereby  assuring 
absolute  accuracy  of  alignment  of  plates  with  finished  road- 
way. 

Along  the  supporting  "T"  bar,  at  intervals  of  two  or 
three  feet,  suspension  clamps  should  be  placed,  which  can 
l)e  raised  or  lowered  to  conform  to  the  crown  of  the  road. 
The  jaws  of  these  clamps  are  brought  together  by  means 
of  the  beveled  wedge  clearly  illustrated.  The  faces  of  the 
jaws  are  just  long  enough  to  fit  between  the  beveled  edges 
of  the  protection  plate,  so  that  when  once  the  suspension 
clamps  are  set  to  the  correct  crown  of  the  road,  the  pro- 
tection plates  must  conform  to  the  same  crown.  Other- 
wise the  jaws  of  the  clamp  cannot  be  brought  together, 
and  the  danger  of  the  plates  extending  above  or  below  the 
true  surface  of  the  road  is  entirely  eliminated. 

Another  advantageous  feature  of  the  device  is  that 
practically  the  entire  top  surfaces  of  the  plates  are  at  all 
times  visible,  and  the  contractor  can  finish  the  roadway 
evenly  over  the  plates,  before  removing  the  installing  de- 
vice. It  also  permits  the  contractor  to  soundly  tamp  the 
concrete  behind  the  protection  plates  without  forcing  the 
plates  from  their  true  position;  and  last,  but  by  no  means 
least,  should  the  supporting  'T"  bar  develop  sag,  either 
through  rough  handling  or  from  the  weight  it  is  called  upon 
tb  support,  such  sag  can  be  readily  and  quickly  taken  up 
by    merely    re-adjusting   the    suspension    clamps. 


Errors  Result  in   Increased  Cost  of  Parlia- 
ment Buildings  at  Winnipeg 

AT  Winnipeg  the  Public  Accounts  Committee  is  hold- 
ing an  inquiry  into  the  increased  cost  of  the  new 
Parliament  Buildings  which  are  being  erected  for 
the  province  in  that  city.  The  original  contract 
price  of-  the  buildings  was  $2,85'J,750,  and  the  cost  witli  the 
;idditions  now  contracted  for  is  roughly  $4,100,0(»0.  Upon 
examination,  the  Provincial  Architect,  Mr.  V.  M.  Horwood, 
explained  the  reason  for  the  changes  which  llad  been  made 
in  the  architect's  plans. 

There  had  been  369  caissons  sunk,  he  said,  and  they  rang- 
ed from  4  feet  6  inches  in  diameter  to  18  feet  square.  The 
largest  ones,  10  or  12,  were  under  the  dome  part.  As  tending 
1(1  show  the  necessity  of  using  caissons  instead  of  piles,  as 
originally  specified,  the  architect  said  a  great  many  of  the 
best  buildings  in  Winnipeg  were  on  caissons.  He  instanced 
the  Union  Bank  Building,  the  Fort  Garry  Hotel,  the  new  ad- 
dition to  the  Royal  Alexandra,  the  Electric  Railway  Build- 
ing, the  addition  to  the  grain  exchange,  the  Confederation 
I_,ifc  Building.  Bed  rock  foundations  were  required  for 
Iieavy  buildings  because  the  soil  of  Winnipeg,  like  that  of 
Chicago,  was  "the  worst  in  the  world."  It  was  full  of  water. 
Had  the  Parliament  Buildings  been  erected  on  a  floating 
foundation,  the  construction  of  an  adjacent  building  niight 
have  caused  the  Parliament  Buildings  to  drop  an  inch,  and 
crack.  Cases  of  that  kind  had  come  under  his  notice  in 
Winnipeg.  The  Rosemount  Block  was  one.  It  had  cracked 
across  the  front  as  the  result  of  the  building  of  another 
Flructure.  The  Parliament  buildings  were  to  be  much  heav- 
ier than  any  of  the  other  buildings  he  had  named.  Some  of 
the  walls  were  10  feet  thick,  and  this  was  purely  for  archi- 
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tectural  effect.  Of  stone  construction,  this  dome  would  be 
rine  of  the  most  substantial  things  of  its  kind  in  North 
America.  The  weight  on  each  of  the  dome  piers  would  be 
48,000  pounds,  and  the  dome  would  be  222  feet  high.  Trouble 
had  occurred  with  other  buildings  in  this  vicinity,  which  had 
been  built  on  a  floating  foundation.  The  C.  P.  R.  elevator 
at  Transcona,  which  had  tipped  over,  was  one,  and  the  Can- 
ada Cement  Company  had  had  a  buildings,  carrying  two  and 
a-half  tons  a  square  foot,  split  to  pieces  from  the  same  cause. 
■  It  was  pointed  out  to  Mr.  Horwood  that  he  knew  the 
need  of  bedrock  foundations  in  the  Winnipeg  soil  long  be- 
fore the  contract  was  let.  Why  had  he  not  advised  the  Gov- 
ernment that  the  plan  of  test-holes  prepared  by  the  Depart- 
ment of  Public  Works  did  not  go  down  to  bed  rock?  Why 
had  he  not  advised  the  Government  as  to  the  unsatisfactory 
nature  of  pile  foundations?  Mr.  Horwood  replied  that  when 
a  man  with  a  reputation  like  that  of  Mr.  Simon  undertook  a 
contract,  it  was  not  usual  to  criticize  him  until  he  had  made 
mistakes. 

The  inquiry  is  proceeding. 


The  Canadian  Westrumite  Company,  Limited,  of  Brant- 
ford,  Ont.,  has  been  incorporated  with  a  capital  of  $4,000. 
The  incorporators  are  C.  S.  Towle,  W.  G.  Coats,  W.  D. 
Preston  and  S.  Moon,  all  of  New  York,  also  W.  T.  Hender- 
son, of  Brantford. 


Under  the  name  of  B.  &  L.  Granite  Company,  Limited, 
there  has  been  incorporated  at  Montreal,  with  a  capital  stock 
of  .$149,000,  a  company  which  will  acquire  the  quarry  now 
operated  by  Joseph  Ledoux,  and  exploit  quarries  generally. 
The  Provisional  Directors  are  J.  Ledoux,  O.  Benoit,  G.  Beau- 
regard, D.  A.  Leonard  and  E.  Beauchamp,  of  Montreal. 


The  Algoma  Steel  Corporation,  Limited.  Sault  Ste.  Marie, 
have  resumed  operations  with  their  12-in.  and  18-in.  mills, 
making  bar  steel,  rounds,  squares  and  flats,  twisted  bars  foi 
reinforced  concrete,  light  structural  shapes,  and  light  rails 
of  all  descriptions.  The  Montreal  office  in  the  McGill  Build 
ing  has  been  re-opened  under  the  charge  of  Mr.  G.  A.  Irwin. 


From  Messrs.  Aird  Murray  &  Lowes  we  have  received  a 
copy  of  an  interesting  brochure  which  describes  and  illus- 
trates by  photographs  plans  and  diagrammatic  profiles  sev- 
eral sewage  disposal  works  of  recent  construction  in  Can- 
ada. Concise  descriptions  are  given  of  the  disposal  works  at 
Lcthbridge.  Weston,  Mount  Dennis,  Whitby,  Dundas,  and 
Carleton  Place,  as  well  as  several  useful  illustrations  showing 
special  designs  with  reference  to  sewage  filters,  etc.,  to  meet 
Canadian  climatic  conditions.  The  development  of  the  two- 
storey  sedimentation  tank  as  installed  in  connection  with 
several  Canadian  disposal  plants  is  graphically  illustrated. 
The  booklet  cannot  fail  to  be  informing  and  valuable  to 
municipalities  contemplating  works  of  this  character.  Copies 
may  be  had  by  application  to  the  authors,  186  King  Street 
West,  Toronto. 


One  result  of  the  recent  visit  to  St.  John  of  Mr.  Thoinas 
Adams,  of  the  Canadian  Conservation  Commission,  has  been 
the  decision  on  the  part  of  the  Town  Planning-  Commission 
of  the  city  to  enter  upon  a  comprehensive  scheme  of  town 
planning.  The  city  proper  will  not  be  affected  by  the  pro- 
posed scheme  to  a  very  large  extent,  the  area  that  has  been' 
selected  being  the  suburban  sections.  The  area  embraced  is 
at  least  three  times  as  large  as  the  present  city.  On  the  east 
it  includes  a  section  about  three  miles  in  width  along  the 
shores  of  Courtenay  Bay  to  Anthony's  Cove,  Red  Head.  To 
the  north  all  the  lands  as  far  as  the  Kenncbecasis  River  are 


included.  On  the  west  it  takes  in  some  fine  residential  areas 
in  Lancaster,  running  as  far  as  the  bay  shore  in  one  direction 
and  as  far  as  Greenhead  on  the  St.  John  River  in  the  other. 
The  map  of  this  area  will  be  prepared  at  once  for  the  en- 
dorsation  of  the  provincial  legislature. 


Mr.  J.  M.  Gibb,  a  well-known  local  contractor  of  Wal- 
laceburg,  Ont.,  passed  away  recently. 

Mr.  John  Burke,  Treasurer  of  the  United  States,  has 
succeeded  the  late  Mr.  Lee  McClung  as  Treasurer  of  the 
American  Highway  Association. 

Mr.  J.  F.  Rhodes  has  been  appointed  Publicity  Manager 
of  the  Canada  Cement  Company,  in  succession  to  Mr.  L.  S. 
Bruner,  resigned. 

Mr.  George  A.  Ricker,  M.  Am.  See.  C.E.,  has  been  ap- 
pointed Consulting  Engineer  to  the  New  York  State  Com- 
mission of  Highways. 

Mr.  W.  H.  Ellicott,  Sales  Manager  of  Miller  Bros,  and 
Sons,  Limited,  Montreal,  died  on  March  14,  aged  37.  Mr. 
Ellicott,  who  died  from  pneumonia,  was  for  twenty  years 
with  the  firm,  who  are  engineers,  millwrights,  and  machinists. 

Mr.  Allan  Purvis,  manager  in  charge  of  construction  and 
power  of  the  British  Columbia  Electric  Railway  Company, 
has  been  appointed  superintendent  of  the  C.  P.  R.  lines  west 
of  Toronto  to  Windsor.     He  is  an  old  C.  P.  R.  official. 

As  a  temporary  measure.  Sir  George  S.  Gibb.  Chairman 
of  the  British  Road  Board,  has  been  appointed  an  additional 
civilian  member  of  the  Army  Council.  In  that  position  he 
will  be  charged  with  the  supervision  of  army  contracts. 

Mr.  James  H.  MacDonald.  formerly  State  Highway  Com- 
missioner of  Connecticut,  has  opened  an  office  for  practice 
as  a  consulting  engineer  in  the  Chamber  of  Commerce  Build- 
ing, New  Haven,  Conn. 

Mr.  Thomas  Adams,  the  well-known  English  town-plan- 
ning expert,  who  is  now  Adviser  to  the  Canadian  Conserva- 
tion Commission,  will  address  the  International  Road  Con- 
vention at  Toronto  on  the  afternoon  of  Thursday,  March  25, 
taking  for  his  subject  "Town  Planning." 

Mr.  C.  E.  Hastings  was  elected  President  and  Mr.  W.  H. 
Honeywell  Vice-President  at  the  annual  elections  of  the 
Engineering  Society  of  the  S.  P.  S.,  held  last  week  at  the 
Convocation  Hall.  Toronto.  Mr.  R.  S.  C.  Bothwell  be- 
comes Corresponding  Secretary,  and  Mr.  J.  McEachern,  Re- 
cording Secretary. 

Major  W.  W.  Crosby.  Consulting  Engineer,  Baltimore. 
Md..  for  several  years  Treasurer  of  the  A.  R.  B.  A.,  has 
charge  of  the  course  in  highway  engineering  in  the  Extramu- 
ral Division,  New  York  University.  This  and  the  other 
courses  in  the  division  are  offered  by  the  University  for  those 
in  the  engineering  service  of  the  City  of  New  York. 


.\  deputation  from  the  Montreal  Builders'  Exchange  in- 
terviewed a  special  committee  of  the  City  Council  on  the 
subject  of  a  fair  wage  schedule  proposed  to  be  paid  by  the 
city  and  to  be  incorporated  in  all  contracts  let  by  the  Coun- 
cil. The  Exchange  objected  to  the  schedule  on  the  ground 
that  it  was  too  high,  especially  under  present  conditions,  and 
that  some  of  the  rates  were  above  those  fixed  by  the  trades 
unions.  The  committee  have  revised  the  scales,  and  have 
asked  for  the  comments  of  the  directors  of  the  Exchange 
upon  the  new  rates. 
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Repairing  a  Cracked  Sewer 

By  Lewis  B.  Lawrence* 

IM  1889  the  city  of  Passaic,  NJ.,  had  a  30-inch  storm 
water  sewer  built  on  Hope  Avenue,  for  a  length 
of  about  860  feet,  between  Quincy  and  Sherman 
Streets.  Unfortunately,  proper  attention  was  not 
paid  to  the  condition  of  the  ground,  which  is  a  sand)' 
loam,  and  was  very  wet  at  the  time  of  the  laying  dovvn 
of  the  pipes.  It  resulted  that,  on  account  both  of  un- 
equal settlement  and  of  the  non-resistance  of  the  soil 
on  the  sides  of  the  pipes,  too  great  pressure  was  exert- 
ed by  the  soil  upon  the  sewer,  and  after  only  a  few 
years  of  service  it  was  discovered  that  the  pii)es  were 
cracked  in  a  very  bad  way,  and  that  several  joints  were 
far  from  being  tight. 

In  1914  the  matter  received  serious  consideration, 
and  a  resolution  was  passed  upon  by  the  Board  of 
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Method  of  repairing  sewer. 

Commissioners,  ordering  either  the  repairing  of  the 
sewer  or,  if  the  cost  of  such  repairs  was  to  exceed  a 
certain  amount,  the  construction  of  an  altogether  new- 
sewer.  On  December  2nd  a  careful  investigation  of 
the  sewer  condition  was  made  by  City  Engineer  Colin 
R.  Wise  and  others.  The  sewer  was  found  cracked  for 
over  half  of  its  length,  and  at  some  places  the  settle- 
ment had  been  so  great  that  the  pipes  had  a  nearly 
oval  shape.  Several  joints,  too,  were  in  so  bad  a  con- 
dition that  the  end  of  one  pipe  was  fully  three  inches 
from  the  bottom  of  the  bell  of  the  next  one.  It  was 
decided  to  repair  the  sewer,  and  the  following  plan  was 
adopted : 

The  30-inch  vitrified  pipe,  wherever  cracked,  is  to 
be  embedded  in  at  least  9  inches  of  good  concrete,  ai'd 
the  trench  must  be  strongly  timbered,  as  shown  by  the 
accompanying  sketch,  so  as  to  prevent  any  settlement, 
either  during  the  repairs  or  after. 

*  AfiRistant  City  Engineer,  Passaic,  N.  J.,  writing  in  Tlie  Municipal 
Journal. 


The  concrete  reinforcement  of  the  vitrified  pipe  is 
to  be  allowed  to  set  properly,  and  then  the  timbering 
must  be  cut  three  feet  below  the  surface  of  the  street, 
leaving  the  rest  in  place. 

The  concrete  specified  is  to  be  made  of  one  part  of 
good  Portland  cement,  three  parts  of  clean,  well  graded 
sand,  and  six  parts  of  broken  stone,  all  numbers  of 
parts  referring  to  measures  of  volume. 

The  specifications  require  a  thoroughly  compact 
back  filling,  so  as  to  permit  the  sheet  asphalt  pavement 
to  be  hurried  along  in  the  early  part  of  this  spring  on 
that  part  of  Hope  Avenue,  without  any  danger  of  set- 
tlement taking  place  afterwards. 

In  the  place  where  the  original  settlement  has  been 
so  bad  as  to  deform  entirely  the  shape  of  the  sewer,  it 
was  decided  to  remove  the  broken  sections,  and  to  sub- 
stitute for  them  new  30-inch  double  strength  vitrified 
sewer  pipe. 

During  the  inspection  trip  through  the  sewer,  on 
December  2nd,  1914,  a  very  bad  smell  was  noticed  in 
the  pipes,  and  upon  close  examination,  it  appeared  that 
an  overfiow  pipe  of  the  sanitary  sewer  was  connected 
with  the  storm  water  sewer — a  construction  which 
does  not  reflect  advantageously  on  the  designer  of  this 
old  sewer. 

The  work  of  repairs  to  the  storm  water  sewer 
amounts  to  about  470  lin.  ft.  of  concrete  reinforcement, 
50  lin.  ft.  of  new  30-inch  pipe,  20  joints  to  be  recement- 
ed  from  the  inside,  and  two  bottoms  of  manholes  tc> 
be  reconstructed.  The  contract  was  awarded  for  the 
following  prices:  Concrete  reinforcement,  ?2.65  per  lin. 
ft. ;  new  30-inch  sewer  pipe,  $3.40  per  lin.  ft. ;  cement- 
ing joints,  30  cents  per  joint,  and  manholes,  $3.00  per 
bottom.  The  total  approximate  cost  is  $1,421.50,  and 
the  work  is  to  be  completed  in  thirty-five  working  days. 


Interest  charges  have  hurried  skj'  scraper  construc- 
tion so  much  that  recent  buildings  in  Chicago  have 
been  completed  within  a  year,  whereas  a  few  years 
ago,  and  in  other  cities  now,  from  Ij-i  to  2  years  are 
considered  the  necessary  interval.  Tlie  Kaiserhof  was 
finished  in  eight  months  and  the  Xew  Morrison  Hotel 
in  twelve  months,  said  Charles  E.  Fox  at  the  conven- 
tion of  the  American  Concrete  Institute.  Steel  speci- 
fications call  for  the  erection  of  two  storeys  per  week, 
and  on  the  New  Morrison  the  contractors  sometimes 
erected  two  storey's  per  day.  Three  months'  time  is 
saved  by  working  from  the  ground  level  u]o  and  down, 
rather  than  waiting  imtil  the  deep  e-xcaxations  are  en- 
tirely completed  before  starting  the  superstructure. 
In  the  hotel  noted  above  the  excavation  went  down  52 
ft.  below  sidewalk  grades  and  was  completed  during 
the  same  week  that  the  roof  was  finished.  Owing  to 
the  great  depth  of  the  basements  it  is  found  necessai'y 
to  utilize  steel-column  framework,  rising  from  the  tops 
of  the  caissons,  in  the  cross-bracing  system  to  support 
the  retaining  walls.  The  weight  of  the  su])erstructure 
is  a  material  factor  in  maintaining  the  stiffness  of  the 
substructure  bracing. 


Statistics  on  fatal  accidents  at  railroad  crossings 
are  contained  in  the  report  of  the  National  Highways 
Protective  Society  for  1914.  According  to  the  figures 
given  there,  the  number  of  persons  killed  in  railroad 
crossing  accidents  during  1914  was  199,  as  compared 
with  124  for  1913  and  107  for  1912.  Of  those  killed  in 
1914,  133  were  pedestrians,  35  were  occupants  of  motor 
cars,  and  31  were  occupants  of  wagons. 
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The  Road  to  Berlin 

Jr  is  a  long  road  that  has  no  turning,  and  the  road 
upon  which  we  are  all  embarked — the  road  to 
llerlin— is  no  exception  to  the  principle.  It  was 
fine  to  note  the  spirit  of  optimism  and  confidence 
siiown  at  the  opening  session  of  the  International  Good 
Roads  Congress  in  Toronto  last  week — a  report  of 
which  is  published  in  this  issue.  In  moving  a 
resolution  appreciative  of  the  action  of  Major  T.  L. 
Kennedy,  of  Dixie,  Ont.,  in  going  on  active  service, 
.Mr.  N.  V^ermilyea,  of  Belleville,  voiced  the  right  spirit 
when  he  said:  "To-day  there  is  just  one  road  for  u.s 
all,  and  that  is  the  road  that  leads  to  Berlin.  Just  as 
surely  as  we  shall  work  out  a  highway  scheme  for  the 
province,  so  surely  shall  we  finish  the  job  before  us 
and  go  the  full  distance  of  the  road  to  the  German 
capital." 

Mr.  Vermilyea  was  followed  by  Mr.  George  W. 
iillson,  of  Brooklyn,  N.Y.,  I'resident  of  the  .\merican 
Road  Builders'  Association,  who  .said  that  the  interest 
in  road  work  taken  by  people  in  the  United  States  wa.-< 
only  exceeded  by  their  keen  desire  to  see  Great  Britain 
well  on  the  road  to  Berlin. 

We  want  all  the  optimism  we  can  bring  to  bear, 
and  while  we  do  not  need  encouragement  from  outside 
sources  we  appreciate  it  when  it  comes.  In  every 
sphere  of  endeavour  it  should  be  our  policy  to  combine 
activity  and  aggressiveness  in  our  own  particular  busi- 
ness with  outspoken,  ungrudging  confidence  in  the 
|)ower  of  the  Allies  to  wreck  the  German  war  machine. 
.Such  confidence  helps. 


Russian  Government  Places  $30,000,000 
Order  With  Canadian  Concern 
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TlIK  Canadian  Car  &   l'\)undry  Company,  Mon- 
treal, Iiave  received  from  the  Russian  Govern- 
ment an  order  for  two  million  shells,  which 
.Staff  Report  of  the  Second  Canadian  and   International  represents     an    expenditure    6f    no   less     than 

Good  Roads  Convention  and   Exhibition-Toronto,  thirty  million  dollars.    The  deal  has  been  closed,  and 

all  the  necessary  mformation  and  data  have  been  re- 
March  22-20 ui»     j-gi^-ej     'f he  Canadian  Car  &  Foundry  Company  are 

,,,  ,,     ,  .,r.,     sending  invitations  to  forty  or  fiftv  Canadian  manu- 

WcarniK   .Surfaces 15.!       .-      .       "  ..         ,  .  •'  ^   '    c  ,.\         in        -i-i 

tacturers  asking  for  prices  on  parts  of  the  shells.    I  he 

By  Geo.  W.  Tillson  time   limit  on   the  order  is   understood  to  be  in   the 

neighborhood  of  ten  or  eleven  months.     Operatii)ns 

Creosoted  Wood  Block  Pavements 356     ^^.^  j^g  commenced  at  once,  and  all  workshops  and 

By  .-Xndrew  F.  Macallum  Other  plants  equipped  to  handle  the  business  will  be 

given  a  chance  to  operate  to  capacity.     It  is  interest- 
Town  PlanniuK  and  Roads 358     tng  to  hear  that  in  regard  to  the  transportation  of  the 

By  Thos  Adams  shells,  efforts  are  being  made  to  have  a  steamship  line 

subsidized  by   the  Government   to  operate    direct    to 
Dust   Prevention   303      Kus.sia.     Bu.siness  as  usual — only  more  of  it ! 

By   Major   \V.   W.   Crosby  •  v  a^    •    ,  1  ,. 

An  othcial   memorandum    regarding    war    orders 

Concrete  Roads  and  Streets 365     states  that  at  least  ninety-five  million  dollars'  worth 

,  of  war  material  and  equipment  has  been  ordered  bv  the 

By  H.  S.  \  an  .scoyoc  .^„j^.^  f^^^^^  Canada,  and  that  this  expenditure  does  not 

The  Selection  of  Aspl,altic   Materials   for   Road  Con-  ".'^'"^^  that  incurred  on  behalf  of  the  Canadian  con- 

tingents, which  exceeds  twenty-five  millions.    Seventy 
struction lOi      ^^^.^^  Canadian  companies  have  been  given  orders  for 

By  .Mired  A.  Berkowitz  machining  shrapnel  shells,  and  67  are  engaged  in  mak- 

ing the  various  parts  required.     The  orders  placed  in 
European   and    American   Contractors   in   the    Handling  the  United  States  amount  to  more  than  a  billion  dol- 

of  Sewage  Sludge 370      lars. 

By  (ie<i.  S.   Webster  .  .         .  \ 

Writing  in  the  American  Journal  of  Archaeology, 
Fastening  Studding  in  Concrete 372      K.  B.  Van  Deman  takes  up  the  old  subject  of  the  an- 
tiquity of  concrete.     He  saVs:  "In  no  jieritxl  was  con- 
t  onstructional  News 373      crete   used   to  any   extent   without   facing  except   in 
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foundations  and  other  visible  parts  of  buildings. 
Roughly  at  the  beginning  of  the  Christian  era  it  reach- 
ed the  position  of  dominant  material  (or  mode)  of  con- 
struction. Before  100  B.  C.  some  monumental  struc- 
tures containing  concrete  were  erected,  and  from  that 
time  on  the  material  was  increasingly  used,  including 
exterior  facings  in  concrete.  The  dome  of  the  Pan- 
theon, erected  123  A.  D.,  is  still  regarded  as  the  finest 
example  of  ancient  concrete  work  extant.  It  is  142  ft. 
in  diameter,  with  an  opening  of  30  ft.  diameter  at  the 
top,  and  without  showing  appreciable  injury  has  with- 
stood the  destructive  influences  of  the  weather  for 
nearly  two  thousand  years. 

A  recent  lecture  in  London,  luig.,  by  Mr.  Banister 
Fletcher,  dealt  with  the  construction  and  equipment 
of  the  great  Roman  Thermae,  which  revealed  that  love 
of  luxury  which  gradually  gnawed  at  the  vitals  of 
Roman  power  and  prowess. 

These  gigantic  thermal  establishments  show  us 
those  old  Romans  as  past  masters  in  matters  f)f  water 
supply,  central  heating,  and  complicated  planning  of 
vast  establishments  designed  to  minister  to  the  plea- 
sure needs  of  a  population  that  Emperors  sought  to 
placate.  The  old  spirit  which  had  made  Rome  the 
mistress  of  the  world  was  flickering  out,  and  men's 
minds  were  turned  from  arms  and  war  in  distant  pro- 
vinces to  the  pursuit  of  pleasure  and  personal  indulg- 
ence, and  these  magnificent  and  monimiental  buildings 
were  the  last  word  in  luxurious  living,  providing,  as 
they  did,  not  only  for  bathing  and  its  attendant  ser- 
vices, but  also  for  amusements,  exercise,  lounging,  gos- 


sip, and  even  lecturing,  and  in  these  marble  halls  and 
colonnades  the  gilded  youth  of  Rome  chatted  over  the 
news  from  the  front  and  criticized  the  Government  at 
home. 

Buildings  designed  to  meet  such  comiilicated  re 
quirements  involved  a  fresh  development  in  architec- 
tural planning,  and  they  could  only  be  carried  out  by 
using  slaves  for  labor  and  concrete  for  material.  "The 
Thermae  of  Caracalla,"  said  Air.  Metcher,  "was  the 
first  great  Roman  building  which  resembled  the  com- 
plicated character  of  a  modern  architectural  plan." 
This  great  block,  with  its  central  tepidarium  flanked 
by  the  frigidarium,  calidarium,  and  countless  cham- 
bers and  corridors,  was  vaster  in  extent  than  Westmin- 
ster Palace,  including  the  Great  Hall  itself.  Similar 
baths  were  erected  throughout  the  Roman .  Empire, 
whether  at  Pompeii,  in  Italy  ;  Timgad,  in  Africa  ;  or 
Bath,  in  Britain. 


Stone  screenings  as  line  aggregates  for  ccmcrete  a.c 
not  favored  by  the  New  York  State  Highway  Depart 
ment.  As  a  result  of  some  field  tests  of  concrete  in 
which  all  the  fine  aggregate  was  stone  screenings,  it 
was  decided  that  the  only  allowable  use  of  such  screen- 
ings should  be  in  conjunction  with  a  much  larger  per- 
centage of  sand.  It  was  found  that  a  proper  propor- 
tion of  screenings  from  a  hard  stone  will  improve  a 
fine-grained  sand;  but  the  high  cost  of  proper  inspec- 
tion and  mixing  makes  the  use  of  such  a  mixture  pro- 
hibitive, except  where  a  good  sand  is  very  expensive. 
Laboratory  tests  of  screenings  as  aggregate  showed  up 
much  better  than  the  above  field  tests. 


Build   Now — For  Patriotism  and   Profit 

IF  ever  there  was  a  time  when  a  sound  constructive  policy  could  be  put  into  effect  with  jja- 
triotism  and  profit,  it  is  NOW.  ISusiness  is  depressed.,  labor  in  consequence  is  plentiful, 
competition  among  contractors  was  never  keener,  materials  can  be  bought  at  rock  Ijottom 
prices,  and  speculative  values  on  buildmg  sites  no  longer  obtain. 

Such  favorable  circumstances  cannot  last  for  ever.  The  rejuvenation  of  spring  must  have 
effect,  and  with  the  success  that  has  attended  tlie  allied  arms  of  late,  and  with  the  increasing  cer- 
tainty of  a  reasonably  early  termination  of  the  War,  a  marked  revival  in  trade  cannot  ))e  far  dis- 
tant. When  that  revival  comes,  prices  will  start  to  climb  back  to  their  old  levels,  and  the  oppor- 
tunity of  the  present  will  gradually  fade  away. 

Canada  has  not  been  doing  too  badly — in  fact,  the  volume  of  business  she  has  transacted 
during  the  last  few  months  has  been  highly  encouraging.  What  we  are  losing  in  the  swings 
is  being  returned  to  us  three-fold  in  the  roundabouts.  Evidence  of  this  is  to  be  found  in  the  fact 
that  the  war  contracts  placed  with  Canada  so  far  have  represented  an  expenditure  of  over  a 
hundred  million  dollars.  This  is  Canada's  opportunity  to  make  a  narne  for  herself  industrially, 
and  she  is  rising  to  the  occasion. 

A  great  deal  of  new  business  is  coming  to  us,  and  much  of  it  is  of  a  specialized  kind,  requir- 
ing new  plant  and  equipment.  On  every  hand  we  find  the  Canadian  manufacturer  reaching  out 
for  new  business.  A  universal  efifort  is  being  made  to  replace  German  and  Austrian  imports  by 
Canadian-made  goods.  All  this  spells  EXPANSION,  and  the  man  with  the  money  to  build  and 
a'n  eye  to  the  future  will  act  accordingly. 

During  the  last  few  weeks  the  announcement  of  a  number  of  particularly  noteworthy  con- 
structional enterprises  has  been  made  in  the  Contracts  Department  of  this  journal.  The  ])romoi- 
ers  of  these  projects  may  be  called  "lucky"  a  year  or  two  from  now,  but  they  know  what  they  are 
doing:  they  are  taking  the  tide  at  the  flood — knowing  that  the  opportunity  to  do  so  comes  only 
once  in  the  average  man's  lifetime. 

When  the  war  is  over,  millions  w  ill  be  released  from  the  obligations  of  war,  and  Canada,  the 
last  great  country  of  the  West,  cannot  fail  to  get  her  share. 

It  is  as  clear  as  possible  that  the  sign  of  Expansion  is  in  the  horizon.  Those  who  are  too 
shortsighted  to  see  it  will  remain  in  the  l)ackground  with  the  olla  podrida  of  pessimistic  hu- 
manity which  never  says  a  foolish  thing  nor  ever  does  a  wise  one. 

Now  is  the  appointed  time  for  the  construe  or.  He  can  never  apply  his  money  to  a  better 
purpose  than  building  enterprise  in  Canada  to-day ;  he  can  never  build  with  greater  profit  to 
himself,  to  his  fellow  man,  and  to  his  country. 
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Canada  and  the  United  States  Join  in 
Great  Road  Convention  at  Toronto 

Staff'  Report  of  the  Second  Canadian  and  International  Good  Roads 
Convention  and  Exhibition  (March  22  to  26),  at  Which  Every  Province 
in  the  Dominion  and  Nearly  Every  State  in  the  Union  Were  Represented 


f^"^HE  Second  Canadian  and  International  Good 
I  Roads  Convention  held  last  week  in  Toronto 

-I.  passes  into  history  as  the  greatest  and  most 
representative  gathering  of  the  kind  ever  held 
ill  Canada.  The  meeting  was  held  under  the  auspices 
of  the  Dominion  Good  Roads  Association  and  the  On- 
tario (iood  Roads  Association.  Every  province  in  the 
Dominion  was  represented,  while  the  proportion  of 
the  programme  which  fell  to  road  experts  from  the 
United  States  is  significant  of  the  wide  and  influential 
scope  of  the  movement. 

At  the  opening  session  the  delegates  were  wel- 
comed by  the  Hon.  J.  S.  Hendrie,  Lieut. -Governor  of 
Ontario,  the  Hon.  I'inlay  Macdiarmid,  Minister  of 
Public  Works  for  Ontario,  and  Mr.  Thomas  Church, 
the  Mayor  of  Toronto.  In  the  regrettable  absence 
(through  illness)  of  the  President,  Mr.  W.  A.  Mc- 
Lean, Chief  luigineer  of  Highways  for  Ontario,  the 
chair  was  taken  l)y  Mr.  U.  J^L  Dandurand,  of  Montreal. 

In  the  course  of  his  remarks  Mr.  Church,  who  is 
President  of  the  Union  t)f  Canadian  Municipalities, 
made  the  interesting  statement  that  he  had  received 
Government  assurance  that  when  the  war  was  over 
there  would  be  legislation  providing  not  only  for  pro- 
vincial roadways  but  for  a  system  linking  up  the  pro- 
vinces of  the  whole  Dominion. 

The  real  work  of  the  Convention  commenced  on 
Tuesday  morning,  with  an  address  on  road  construc- 
tion by  Mr.  George  C.  Diehl,  liiigineer  of  Erie  County 
in  the  State  of  New  York.  CJnly  brief  reference  is 
made  in  this  report  to  the  various  papers  presented 
at  the  Congress,  as  a  number  of  the  more  important 
ones  are  published  in  this  issue,  and  others  will  fol- 
low next  week. 

"Wearing  Surfaces"  was  the  title  of  a  paper  read 
by  Mr.  George  W.  Tillson,  P'resident  of  the  American 
Road  Builders'  Association,  Brooklyn,  N.   Y. 

The  afternoon  session  opened  with  an  address  by 
President  Falconer,  of  the  University  of  Toronto.  Mr. 
Falconer  said  that  civilization  depended  on  intercom- 
munication by  which  an  interchange  of  views  was 
made  possible.  There  had  been  periods  in  the  world's 
history  when  movements  of  population  had  taken 
place,  usually  from  east  to  west.  The  present  day 
had  seen  an  even  greater  propor.tionate  movement  in 
Canada  than  in  the  United  States.  The  communica- 
tion between  town  and  country  in  this  day  of  large 
and  crowded  cities  had  become  most  important,  and 
although  the  railways  had  done  much  to  establish  con- 
nections they  were  not  sufiicient  to  take  care  of  all 
the  movement. 

Mr.  S.  L.  Squire,  Waterford,  Out.,  First  \'ice-Presi- 
dent  of  the  Ontario  Good  Roads  Association,  read  a 
paper  entitled  "Finance."  In  substance  Mr.  Squire 
.  said  that  to  tax  the  cost  of  roads  on  an  equitable  and 
popular  basis  was  one  of  the  chief  problems  of  the 
giiod  roads  movement. 

Mr.  H.  J.  Bowman,  County  Clerk  and  Treasurer, 
Berlin.  Out.,  followed,  and  mentioned  the  possibility 


of  its  being  necessary  to  levy  a  provincial  tax  for 
roads  as  had  been  done  this  year  for  war  purposes. 

Mr.  U.  H.  Dandurand  suggested  that  if  no  other 
claims  were  intrf)duced,  Montreal  should  be  chosen  as 
the  place  for  the  next  convention,  and  he  extended 
a  very  hearty  invitation  to  that  city. 

A  paper  on  Road  Laws  was  read  by  Mr.  B.  Mich- 
aud,  Deputy  Minister  of  Roads  for  Quebec.  Mr.  J.  F. 
Beam,  of  Black  Creek,  Ont.,  spoke  on  the  same  lines. 
In  the  absence  (through  illness)  of  Mr.  A.  McGilliv- 
ray,  of  Winnipeg,  Chairman  of  the  Manitoba  High- 
ways Commission,  the  Chairman  called  upon  Mr. 
Leveque,  the  Member  for  Laval  County,  Quebec,  who 


Mr,  B.  MIchaud,  Deputy  Minister  of  Roads  for  Quel>ec,  lh«  New  President 
of  the  Road  Congress. 

said  that  enough  railways  had  been  built,  and  that  as 
the  fanner  had  paid  for  these  he  should  not  be  afraid 
of  paying  for  good  roads,  which  would  be  of  more 
direct  benefit  to  him. 

A  most  interesting  and  practical  paper  entitled 
"Bridges  and  Culverts,"  was  read  by  Mr.  Lucius  E. 
.Mien,  C.E.,  of  Belleville,  Ont.  In  the  ensuing  dis- 
cussion Mr.  Norman  M.  McLeod,  of  Toronto,  drew 
special  attention  to  the  importance  of  the  floors  of  the 
bridges,  and  said  that  creosoted  wood  block,  chiefly 
on  account  of  its  lightness,  was  the  ideal  bridge  floor- 
ing, unless  otKer  material  was  so  readily  available  as 
to  be  very  cheap.  Mr.  Frank  Barber,  C.E.,  of  To- 
ronto, .spoke  on  the  question  of  designing  and  making 
bridge  approaches,  and  said  that  both  the  road  ap- 
proaches and  the  banks  of  the  stream  on  both  sides 
of  the  bridge  should  be  attended  to.  Often  boulders, 
stones  and  loose  gravel  were  to  be  seen  heaped  up  be- 
tween the  abutments  of  the  bridge  above  water  level. 
Mr.  Barber  said  that  in  this  case  it  was  better  to 
clean  out  the  channel  and  keep  the  span  narrow  so 
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that  low  water  would  wash  both  abutments.  For  ap- 
proach fences  he  recommended  concrete  posts  with 
gas  pipe  rails.  These  posts  should  rest  on  the  old 
earth  bed,  or  if  the  fill  was  too  deep,  Ijlocks  of  wood 
should  be  placed  on  the  bed  high  enough  for  the  base 
of  the  posts  to  rest  on.  While  most  bridges  were  made 
16  ft.  wide,  in  which  space  it  was  possible  for  two 
average  vehicles  to  pass,  most  drivers  preferred  not 
to  pass  on  such  a  bridge,  thus  the  extra  width  had  been 
put  in  to  no  purpose.  For  light  traffic,  Mr.  Barber 
recommended  that  a  width  of  14  ft.  would  be  amply 
sufficient,  while  in  the  case  of  traffic  which  would 
seem  likely  to  require  that  two  vehicles  should  pass 
on  the  bridge,  it  should  be  made  18  ft.  wide.  The 
side  slopes  of  approaches  should  not  rise  more  than 
one  in  one  and  a  half.  Mr.  Barber  said  that  proper 
slopes  seemed  to  be  an  exception  in  provincial  high- 
ways. The  probable  reason  for  the  steep  slopes  on 
fills  had  been,  no  doubt,  the  idea  of  economy,  which 
usually  turned  out  false.  Easy  slopes  on  approaches 
removed  the  necessity  for  fences  when  the  fill  was  low. 
The  slope  at  wing  walls  should  be  one  in  one  and  a 
half  to  avoid  unnecessary  length  in  these  walls.  Sod- 
ding on  cuts  and  fills  cost  on  the  average  nine  cents 
per  square  yard,  but  by  doing  this,  repairs  had  been 
rendered  unnecessary.  Wing  walls  retaining  approach 
fills  should  conform  to  the  slope  of  the  fill.  Splay 
wings  were  best  set  at  an  angle  of  thirty  degrees  to 
the  face  of  the  abutments.  Straight  wings  should  not 
be  used  for  waterways  on  account  of  the  possibility 
of  water  washing  in  behind  the  walls  and  undermining 
the  fill.  Sometimes  U-shaped  wings  were  best  with 
arch  bridges.  Naturally,  the  higher  the  fill  the  longer 
the  wings,  but  when  the  fill  was  very  high,  it  was 
best  not  to  attempt  to  retain  it,  but  to  build  shore 
spans  instead  and  let  the  fill  take  its  natural  slope. 

The  fourth  session  of  the  convention  opened  on 
the  morning  of  Wednesday,  March  24,  with  an  ad- 
dress by  Mr.  R.  A.  Meeker,  State  Highway  Engi- 
neer, Trenton,  N.J.,  who  spoke  on  the  State  roads  of 
New  Jersey,,  of  which  he  has  been  in  charge  since 
1900. 

"Foundations"  was  the  title  of  a  paper  read  by 
Mr.  J.  Duchastel  (City  Engineer  of  Outremont,  Que.), 
who  emphastized  the  necessity  of  making  foundations 
permanent.  Surfaces  took  the  wear  and  had  to  be  re- 
newed periodically.  Foundations  should  be  construct- 
ed so  that  the  surface  might  be  renewed  time  after 
time  without  the  necessity  of  interfering  with  the 
foundations. 

In  dealing  with  the  scientific  construction  of  roads, 
under  the  heading  of  "Machinery,"  Mr.  Fred  E.  Ellis, 
of  Peabody,  Mass.,  said  that  in  the  United  States  it 
had  been  proved  that  the  use  of  machinery  had  result- 
ed in  a  much  higher  grade  of  road  than  when  manual 
labor  was  used,  and  that  only  the  best  results  could  be 
obtained  when  proper  machinery  was  used  and  the 
employment  of  laborers  reduced  to  a  minimum.  To 
construct  the  best  roads  it  was  necessary  for  the  au- 
thorities to  have  an  expert  in  charge — a  man  who 
would  .be  able  to  select  the  type  of  machinery  which 
would  be  most  suitable  for  the  class  o'f  highway  tnat 
had  to  be  constructed. 

On  Wednesday  afternoon.  Major  W.  W.  Crosby, 
of  Baltimore,  Md.,  opened  the  session  with  an  able 
address  on  "Dust  Prevention" — reproduced  elsewhere 
in  this  issue.  Major  Crosby,  who  has  made  a  special 
study  of  this  phase  of  road  work,  said  that  prevention 
by  using  proper  materials  in  making  roads  was  better 
than  suppression  by  periodically  treating  after  build- 


ing. In  answer  to  a  question,  Major  Crosby  said  that 
cement  and  brick  paved  roads,  while  not  producing 
a  great  deal  of  dust  of  themselves,  did  nothing  to 
hold  down  any  dust  that  might  be  brought  on  to  their 
surfaces.  Prof.  A.  T.  Laing,  of  the  l3epartment  of 
Applied  Science,  University  of  Toronto,  discussed 
some  of  the  points  raised  by  Major  Crosby. 

Speaking  on  Road  Maintenance,  Mr.  L.  Henry, 
Chief  Engineer  for  the  Province  of  Quebec,  said  that 
since  there  was  no  such  thing  as  an  absolutely  perm- 
anent road,  the  maintenance  required  as  much  work 
and  thought  as  the  first  construction.  Discussing  this 
paper,  Mr.  Charles  Talbot,  Middlesex  County  Road 
Superintendent,  London,  Ont.,  directed  the  attention 
of  the  delegates  to  the  fact  that  every  paper  read  so 
far  had  dealt  with  the  more  advanced  methods  of  road 
building.  They  had  listened  to  papers  on  concrete 
roads — of  which  there  were  only  fifty  miles  in  On- 
tario— and  on  macadam  roads — of  which  Ontario  had 
about  two  thousand  miles — but  nothing  had  been  said 
about  the  eighteen  or  nineteen  thousand  miles  of  gravel 
and  ordinary  roads  throughout  the  province,  which 
should  be  the  first  consideration.  The  more  expensive 
the  road,  the  more  money  must  be  provided  for  main- 
tenance. 

The  fifth  session  closed  with  a  paper  on  "Road 
Organization,"  by  Mr.  George  H.  Henry,  M.P.P.,  Tod- 
morden,  Ont. 

Where  "None  was  for  a  Party  hut  All  were  for  the 

State" 

The  sessions  held  on  Thursday,  March  25,  were 
notable  for  interesting  addresses  on  "Road  Location," 
by  Mr.  C.  R.  Wheelock,  County  Engineer  of  Peel,  and 
on  "Gravel  and  Stone  Roads,"  by  Mr.  Charles  Tal- 
bot, Middlesex  County  Road  Superintendent,  London, 
Ont.  The  gist  of  Mr.  Wheelock's  observations  was 
that  roads  in  Canada  were  located  largely  to  suit  pro- 
perty lines,  rather  than  for  foundations  and  grades, 
thereby  increasing  the  cost  and  difficulty  of  construc- 
tion. The  influence  of  location,  the  methods  of  deviat- 
ing existing  roads  and  of  straightening  or  otherwise 
improving  the  location,  were  matters  for  considera- 
tion. Among  those  who  took  part  in  the  discussion 
of  Mr.  Wheelock's  paper  was  Mr.  N.  W.  Rowell 
(Leader  of  the  Opposition  in  the  Ontario  House),  who 
told  the  delegates  that  they  should  take  particular 
-pains  to  educate  the  members  of  the  Legislature,  and 
expressed  gratification  at  the  fact  that  all  were  united 
on  the  importance  of  the  Good  Roads  movement — 
without  respect  to  party.  When  the  Liberal  party  was 
in  power  the  present  road  work  in  the  province  was 
started.  Now  that  the  Conservative  party  had  the 
reins  the  work  was  continuing. 

Mr.  J.  F.  Whitson,  Superintendent  of  Colonization 
Roads  in  Northern  Ontario,  expressed  approval  of 
Mr.  Rowell's  assuraifce.  The  speaker  pointed  out  that 
owing  to  lack  of  gravel  -in  the  clay  belt  of  Northern 
Ontario  the  roads  in  that  district  had  to  be  made  up 
without  stone.  The  location  of  a  road  was  all-im- 
portant. In  the  old  days,  in  the  north,  roads  were 
located  in  the  low  lands  and  the  swamps  for  winter 
travel,  and  on  the  high  ridges  for  summer  traffic,  thus  • 
constituting  the  "low  roads"  and  the  "high  roads." 
Now  that  modern  methods  had  been  brought  to  bear 
many  of  these  old  roads  had  been  abandoned. 

Mr.  Charles  Talbot  emphasized  the  point  that  for 
many  years  the  greater  mileage  of  surfaced  roads 
in  Canada  must  continue  to  be  made  with  gravel  and 
broken    stone.      It    was    most    desirable    for    all    con- 


March  ril,  inis 


THE    CONTRACT    RECORD 


.isi 


cerned  with  road  work  to  be  well  posted  in  the  de- 
tails necessary  to  gpod  results  in  construction  and 
maintenance.  It  was  useless  to  spend  money  on 
building  roads  and  then  let  them  go  year  after  year 
without  repair. 

In  the  absence  of  Mr.  H.  T.  Koutly,  of  Hunting- 
don, Que.,  an  abbreviated  version  of  his  paper  "Good 
Roads  and  the  Contractor"  was  read  for  him.  It  is 
proposed  to  publish  this  paper  in  full  in  an  early  is- 
sue of  The  Contract  Record. 

A  paper  on  "Town  Planning,"  read  at  the  Thurs- 
day afternoon  session  by  Mr.  Thomas  Adams,  town 
])lanning  adviser  to  the  Commission  of  Conservation, 
Ottawa,  is  reproduced  in  cxtenso  in  this  issue. 

An  instructive  address  on  "Traffic"  was  given  by 
Col.  W.  H.  Sohier,  of  Boston,  Chairman  of  the  Mas- 
sachusetts State  Highway  Commission,  who  empha- 
sized the  need  for  building  roads  with  careful  regard 
to  traffic  conditions.  The  manner  in  which  such  con- 
ditions change,  the  need  for  regulating  traffic,  of  lim- 
iting roads  and  of  providing  for  the  speed  and  width 
of  tires  was  discussed. 

A  paper  on  "Brick  Roads  and  Streets,"  prepared 
by  Mr.  E.  A.  James,  of  Toronto,  outlined  the  extent 
of  the  use  of  brick  in  the  construction  of  town  and 
city  streets,  and  showed  its  adaptation  to  country 
roads. 

A  particularly  illuminating  and  instructive  address 
on  "Bitimiinous  Construction"  was  given  at  the  open- 
ing session  on  Friday,  March  26,  by  Mr.  J.  Pearson, 
President  of  the  Constructing  and  Paving  Company, 


of  Toronto.  Mr.  Pearson's  paper  will  be  published 
in  full  in  a  later  issue  of  The  Contract  Record.  It 
shows  how  the  use  of  tar  and  asphalt  in  road  con- 
struction has  developed  on  standard  lines,  and  covers 
many  practical  features  of  the  work. 

"Concrete  Roads  and  Streets"  was  the  topic  of  a 
]>a])er  presented  by  Mr.  H.  S.  Van  Scoyoc,  Chief  En- 
gineer of  the  Toronto-PIamilton  Highway  Commis- 
sion. The  speaker  showed  how  the  use  of  concrete 
for  road  surfaces,  while  a  comparatively  .new  depart- 
ure, was  attracting  the  attention  of  highway  engi- 
neers. A  careful  perusal  of  this  paper,  which  is  pub- 
lished in  this  issue,  will  disclose  many  facts  on  which 
all  who  are  interested  in  road  improvement  should  be 
informed. 

The  Friday  morning  session,  which  really  marked 
the  close  of  the  technical  part  of  the  Convention's 
programme,  was  terminated  by  a  paper,  "Creosoted 
Wood  Blocks,"  given  by  Mr.  A.  F.  Macallum,  City 
Engineer  of  Hamilton.  This  paper  will  be  found  on 
another  page. 

At  a  business  session  held  on  the  closing  day  Mr. 
H.  Michaud,  Deputy  Minister  of  Roads  for  the  Province  of 
Quebec,  was  elected  President.  The  meeting  place  of  the 
Congress  for  next  year  was  not  chosen.  Other  officers 
elected  were:  Honorary  Presidents,  Messrs.  W.  A.  McLean 
and  U.  H.  Randurand;  Secretary-Treasurer,  G.  A.  McNamce, 
Montreal;  Educational  Committee — Messrs,  W.  A.  McLean, 
O.  Hezzlewood,  J.  Duchastel,  R.  S.  Henderson,  P.  J.  Shore, 
Lieut.-Col.  Ponton,  J.  A.  Sanderson,  W.  Pillow  and  G.  A 
McNamee. 


A  Round  of  the  Exhibition 


Albion  Motor  Car  Company  of  Canada,  Toronto  and 
Montreal. — This  firm  showed  a  tandem  road  roller  made  by 
Barford  &  Perkins,  Peterborough,  England.  This  roller  is 
driven  by  a  gasoline  engine  and  has  a  tank  for  water  bal- 
last.    The  engine   is  of  the   2-cylindcr  automobile   type. 

Asphalt  &  Supply  Company,  Limited,  Montreal. — This 
company  liad  an  extensive  exhiljit  of  Mexican  paving  asphalt 
and  road  oils  under  the  supervision  of  Mr.  W.  A.  Morris, 
engineer,  and  Mr.  Albert  d'Estiambre.  Samples  of  finished 
paving  made  by  both  the  penetration  and  mixing  methods 
showed  just  how  the  oil  or  bituminous  material  binds  the 
stone  aggregate.  A  small  size  flapper  machine  for  applying 
heavy  oil  or  heavy  penetration  material  attracted  particular 
attention.  The  flapping  action  of  this  machine  forces  the 
binder  into  the  macadam.  This  exhibit  covered  every  kind 
of  bituminous  road  treatment.  A  booklet,  "Fluxphaltc,"  dis- 
tributed by  the  company,  gives  some  idea  of  the  popularity 
of  their  production,  especially  their  eighty  per  cent,  oil,  the 
trade  name  of  which   forms  the  title  of  the  book. 

Aug.  Brunette,  Montreal. — Mr.  Delaurier,  Past  President 
of  the  Montreal  Builders'  Exchange,  had  charge  of  the 
demonstration  of  kerosene  burners  for  the  quick  heating  of 
lead,  etc.  The  chief  claim  of  this  burner  is  its  safety  as 
compared  with  the  gasoline  stoves  and  torches.  A  torch 
attached  by  a  hose  to  the  reservoir  can  be  used  in  any  posi- 
tion, as  for  melting  lead  pipe  joints.  A  No.  5  heater  of  this 
type  will  melt  800  ll)s.  of  lead  an  hour. 

Baines  &  Peckover,  Toronto. — Several  kinds  of  expand- 
ed metal  reinforcement  suited  for  use  in  the  construction  of 
concrete  road  foundations  were  shown  by  this  firm. 

Canadian  Clay  Products  Bureau,  Mimico. — In  this  booth 
The  Ontario  Sewer  I'ipo  Company.  The  Hamilton  &  Toronto 
Sewer  Pipe  Company,  and  The  Dominion  Sewer  Pipe  Com- 
pany exhibited  samples  of  their  clay  sewer  pipe.     The  good 


roads  feature  in  the  booth  was  a  culvert  built  of  brick  with 

a  clay  tile  drain. 

Canadian  Fairbanks-Morse  Company,  Limited,  Toronto. 
— A  patriotic  note  was  struck  by  the  exhibit  of  the  Fairbanks- 
Morse  Company,  for  included  in  their  samples  of  steel  wheel- 
barrows and  similar  tools  were  several  shrapnel  shells,  such 
as  they  have  been  manufacturing  at  their  West  Toronto  fac- 
tory. One  of  the  shells  had  a  quarter  section  removed 
throughout  its  length,  showing  how  the  shell  is  filled  with 
bullets,  and  showing  also  the  timing  device.  This  company 
had  one  road  roller  driven  by  a  two-cylinder  engine  using 
kerosene. 

Canadian  Ingot  Iron  &  Culvert  Company,  Limited, 
Guelph,  Ont. — This  firm  showed  several  sections  of  gal- 
vanized corrugated  cylinders  suitable  for  use  in  road  culverts. 

Creosoted  Block  Paving  Company,  Limited,  Toronto. — 
Creosoted  lug  blocks  and  plain  blocks  were  featured  in  this 
exhibit.  A  section  of  road  was  shown  with  five-inch  con- 
crete base,  sand-cement  cushion  and  joints  filled  with  pitch. 
This  wood  block  is  favored  for  bridge  flooring  on  account 
of  its  lightness.  .\  square  foot  weighs  only  thirty  pounds, 
and  is  usually  laid  on  a  three-inch  plank  sub-floor,  the  planks 
also  being  creosoted. 

Dunn  Wire  Cut  Lug  Brick  Company,  Conneaut,  Ohio. — 
.Samples  of  road  brick  manufactured  by  the  twenty-six  com- 
panies licensed  by  the  Dunn  Wire-Cut-Lug  Brick  Company 
were  the  outstanding  feature  of  this  exhibit,  there  being  two 
brick  from  each  manufacturer.  A  mounted  slab  of  what  is 
known  as  the  "Hillside  Brick,"  which  is  used  on  heavy  grades, 
was  also  shown.  This  brick  is  grooved  across  the  wearing 
surface  to  afford  a  foothold  for  horses.  Some  of  it  has 
been  laid  on  Christie  Street.  Toronto.  Mr.  Frank  B.  Dunn. 
General  Manager;  Mr.  William  E.  P«i4ciiM,  Chief  Engineer, 


352 


THE    CONTRACT     RECORD 


March  31,   1915 


and  Mr.  Frank  T.  Townsend,  Assistant  Engineer,  were  in 
charge  of  the  booth. 

J.  I.  Case  Thershing  Machine  Company,  Toronto. — This 
company  showed  a  good  line  of  heavy  road-making  mach- 
inery, including  a  crusher  combined  with  elevator  and  ro- 
tary screen  on  a  portable  delivery  bin.  Rock  is  fed  to  the 
crusher  and  carried  up  by  the  bucket  elevator  to  the  rotary 
screen,  which  distributes  it  into  the  bins.  The  whole  set  is 
portable.  In  addition  to  this  set  they  had  one  heavy  steam 
roller  and  a  road  grader,  or  road  machine,  with  scraper  set 
diagonally  across  the  machine. 

Lecky  &  CoUis,  Napanee  and  Toronto. — Some  interest- 
ing small  scale  machine  models,  including  an  .\ustin  cube 
mixer,  a  drag  line  grader,  a  crusher  and  a  clam  shell  were 
demonstrated  by  this  firm,  who  handle  several  types  of 
concrete  and   excavating  machinery. 

Ontario  Rock  Company,  Toronto  and  Havelock,  Ont. — 

Trap  rock,  which  is  greatly  favored  for  road  building  on 
account  of  its  comparative  toughness  as  compared  with  the 
brittleness  of  harder  rocks,  formed  the  exhibit  of  the  On- 
tario Rock  Company,  who  quarry  this  rock  at  Havelock. 
Six  sizes  were  shown.  The  finest  grade  is  claimed  to  have 
an  even  greater  cementing  power  than  limestone,  which  has 
generally  been  considered   the  best  binder. 

Patcrson  Manufacturing  Company,  Limited,  Toronto. — 

'Ihree  grades  of  Tarvia — "Tarvia-.\."  "Tarvia-B"  and  "Tar- 
via-X" —  were  shown  at  this  booth.  Tarvia  is  a  coal 
tar  preparation  specially  refined  for  use  on  roads.  "Tarvia- 
n"  is  a  thin  preparation  designed  for  application  to  road 
surfaces  as  the  best  dust-layer  and  road-preservative. 
"Tarvia-X"  is  a  heavy,  almost  solid  bitumen  used  as  a  bi- 
tuminous binder  in  road  construction.  "Tarvia-A"  lies  be- 
tween the  other  two  in  consistency  and  was  the  original 
Tarvia   manufactured. 

Philip    Carey    Company,    Toronto. — Mr.    H.    E.    Rowell, 


the  Canadian  Manager  of  this  company,  had  charge  of  the 
exhibit  of  "Elastite,"  a  prepared  filler  for  expansion  joints. 
The  joint  is  composed  of  two  layers  of  felt  saturated  with 
asphalt  between  which  is  placed  a  heavy  body,  of  asphaltic 
compound.  This  filler  is  used  to  take  care  of  expansion  in 
brick,  wood  block,  granite  block  and  concrete  roads,  and  in 
any  other  form  of  construction  that  requires  an  expansion 
joint.  The  joint  is  put  in  position  when  the  street  is  laid, 
so  that  it  is  not  necessary  to  use  wood  spacing  strips  and 
boring  equipment  for  pitch  fillers. 

Sawyer-Massey  Company,  Limited.,  Hamilton,  Ont. — 
A  very  complete  line  of  road-making  machinery  was  included 
in  the  exhibit  of  the  Sawyer-Massey  Company,  of  Hamilton, 
who  had  two  steam  rollers,  besides  several  large  capacity 
drag  and  wheeled  scrapers.  One  heavy  rock  crusher  was 
belted  up  to  an  elevator  and  rotary  screen,  and  driven  by  a 
gasoline  engine,  thus  showing  the  actual  operations  by 
which  rock  may  be  crushed  and  sorted  right  on  the  job.  The 
Sawyer-Massey  one  and  two-horse  scrapers  with  or  with- 
out wheels  are  well  adapted  for  grading  roads  where  much 
material  has  to  be  removed. 

Trussed  Concrete  Steel  Company  of  Canada,  Limited, 
Walkerville,  Ont. — This  firm  exhibited  a  complete  line  of  re- 
inforcing materials  for  concrete  roads.  They  featured  Kahn- 
-Armor  Plates,  a  steel  bevelled  edge  channel  section  for  pro- 
tecting expansion  joints;  Kahn  curb  bars  for  protecting  the 
edges  of  concrete  curbs;  Trus-Con  steel  side  forms;  and 
rib  metal  reinforcement  for  concrete  roads  and  sewer  pipe. 
A  new  installing  device  used  in  placing  Kahn-Armor  plates 
is  of  special  interest  to  any  one  having  to  do  with  road 
construction. 

United  Brick  Company,  Limited,  Greensburg,  Pa. — Ex- 
hibiting jointly  with  The  Dunn  VVire-Cut-Lug  Brick  Com- 
pany, The  United  Brick  Company,  one  of  their  licensees, 
showed  an  entire  section  of  road  paved  with  their  brick.  The 
United   Brick   Company  has  a  contract   for  supplying  wire- 


The  Alfred  Rogers  booth  at  the  Road  Congress  Exhibition.    The  artistic  and  refreshing  character  of  this  booth  enhanced 
the  pleasure  of  "talking  cement"  to  the  representatives  of  this  enterprising  firm. 
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cut-lug  brick  to  the  city  of  Toronto.  Mr.  Frank  B.  Good- 
man, Toronto,  is  the  Canadian  representative.  The  section 
of  "Hillside  Brick"  shown  by  the  Dunn  Company  came  from 
the  plant   of  the   United    Brick   Company,  at   Conneaut,   O. 

Woodstock  Concrete  Machinery  Company,  Limited, 
Woodstock,  Ont. — Stone  crushing  and  concrete  machinery 
especially  suited  for  road  work,  botli  in  surfacing  and  in 
drainage,  was  shown  by  this  company.  A  feature  was  a 
Besser  power  tamp  cement  tile  machine  which  was  under 
power,  although  not  actually  manufacturing  tile.  The  ma- 
chine is  automatic  in  action,  the  aggregate  being  carried  up 
in  a  bucket  elevator  and  fed  into  the  form.  As  is  implied 
by  Ihc  name,  the  cement  is  tamped  by  the  machine  and  all 


that  is  necessary  to  do  is  to  place  the  form  in  the  machine 
and  remove  it  when  filled. 

Rocmac  Roads,  Limited,  Toronto.— In  this  exhibit  a 
model  road  constructed  with  Rocmac  Mineral  Binder  dis- 
played the  type  of  surface  obtained  and  the  different  phases 
of  construction.  The  claim  advanced  for  Rocmac  roads  is 
that  they  are  odorless  and  clean,  that  they  will  not  crack, 
and  that  they  are  not  affected  by  variations  of  temperature. 
Waterproof  and  frostproof,  these  roads  arc  specially  recom- 
mended for  steep  grades,  and  arc  said  to  have  three  desid- 
erata— namely,  low  first  cost,  long  life,  and  low  cost  in  main- 
tenance. Shipment  is  made  in  barrels  or  tank  cars  by  the 
companies  manufacturing  this  product. 


Papers     Presented    at    the    Second   International   Good 
Roads   Congress,   Toronto,   March   22-26,    1915. 


Wearing  Surfaces 

By  Goo.  VV.  Tillson,  Consultintf  Engineer  to  the  Borough  of  Brooklyn. 
N,  y.,  and  President  of  the  Aineriean  Head  BiiilderH'  AK.sociation. 

THE  question  of  improved  roads  first  became  important 
when  transportation  of  commodities  and  passengers 
by  wheeled  vehicles  came  into  vogue.  This  was  in 
comparatively  recent  times,  as  the  world's  history 
Kocs,  for  as  late  as  one  hundred  years  after  the  region  ol 
Queen  Elizabeth  regular  pack  trains  for  the  transportation 
of  goods  were  operated  in  England,  and  even  at  that  time 
wheeled  vehicles  for  passengers  were  very  little  used.  Writ- 
ers tell  us  that  in  the  seventeenth  century  the  nobles,  in  trav- 
elling from  their  homes  to  London  in  private  carriages,  were 
often  robbed  by  highwaymen,  so  frequently  indeed  that  a 
highwayman,  when  convicted,  was  punished  with  death.  It 
is  also  stated  that  the  bad  condiion  of  the  roads  aided  the 
highwaymen  very  materially  in  making  their  hold-ups. 

Ever  since  that  time  there  has  been  much  discussion 
regarding  road  construction,  but  it  was  not  until  1764,  when 
Mr.  Tresaguet,  in  France,  began  to  build  broken  stone  roads 
of  somewhat  the  same  character  as  are  now  well  known  in 
America  by  the  name  of  macadam,  that  much  improvement 
was  noted;  and  it  was  about  sixty  years  after  this  that  sys- 
tematic road-building  was  begun  in  P-ngland,  under  the  direc- 
tion of  Telford  and  Macadam,  from  which  latter  name  has 
come  the  term  in  general  use  of  macadam  broken  stone  roads. 
It  would  seem,  too,  that  road  construction  in  those  days 
received  more  attention  than  pavement  construction  in  cities, 
as  it  is  said  that  an  English  engineer,  in  1826.  publicly  re- 
marked that  however  "true  it  may  be  that  an  observant  trav- 
eller cannot  fail  of  being  struck  with  admiration  at  the  excel- 
lence of  the  turnpikes  and  other  roads  throughout  this  coun- 
try, he  must  at  the  same  time  be  very  much  surprised  at  the 
badness  of  the  carriage  pavements,  even  of  the  princii>al 
streets  of  the  metropolis." 

The  importance  of  road  building  in  tin.-,  cuunlry  has 
lieen  known  for  inany  years,  but  it  did  not  receive  much  at- 
tention until  about  ]8'.t,5,  when  the  advent  of  the  bicycle  and 
its  great  popularity  for  atinie  made  necessary  the  construe 
tion  of  improved  roads  if  the  bicycle  were  to  be  used  to  its 
best  advantage. 

When  the  use  of  the  bicycle  began  to  wane,  the  develop- 
ment of  the  automobile  caused  the  subject  to  be  taken  up 
Anew,  and  with  increased  vigor.  The  people  using  the  auto- 
mobile were  much   more  influential  and  wealthy  than   those 

'  Or  extensive  ab.iu-ttet.s  thereof. 


using  the  bicycle,  and  the  result  has  been  that  a  wonderful 
good-roads  movement  has  been  extended  all  over  the  country. 
It  has  grown  to  such  an  extent  that  in  the  State  of  New  York 
alone  during  the  last  six  or  eight  years  issues  of  bonds  to  the 
amount  of  $100,000,000  have  been  authorized,  and  the  greater 
part  of  this  amount  has  been  spent  up  to  date. 

Mr.  J.  C.  Pennybacker,  Chief  of  Road  Economics,  United 
States  office  of  Public  Roads,  states  that  16,000  miles  of  sur- 
faced roads  were  constructed  in  the  United  States  during 
l'.tl3,  and  18,000  miles  during  1914,  or  a  total  of  34,000  miles 
in  the  brief  period  of  two  years.  He  estimates  that  the  total 
outlay  for  1914  for  good  roads  will  be  $225,000,000,  while  in 
1904  the  total  expenditure  in  all  states  slightly  exceeded  $79,- 
000,000.  This  $225,000,000  represents  an  expenditure  of  $2.25 
per  capita  for  the  entire  United  States,  being  about  $20,000,- 
000  for  New  York  State  alone  for  one  year. 

These  figures  are  enormous,  and  one  has  to  wonder  if 
the  work  can  be  kept  up,  and  also  if,  with  this  enormous 
amount  of  road  building,  sufficient  provision,  both  in  organ- 
ization and  in  money,  will  be  provided  for  proper  mainten- 
ance. 

KINDS  OF  ROADS 

Earth  Roads. — The  cheapest  form  of  road,  of  course,  is 
the  ordinary  graded  road,  without  any  attempt  to  surface 
with  any  foreign  material,  .\lthough  this  cannot  be  consider- 
ed an  improved  road,  still  with  proper  attention  to  it  results 
can  be  obtained  that  seem  remarkable  when  compared  with 
an  earth  road  that  receives  no  care  at  all.  By  the  use  of  road 
drags  and  a  little  attention  during  bad  weather,  earth  roads 
can  be  kept  in  fairly  good  condition  for  ordinary  traflfic. 

Sand-Clay  Roads. — These  roads  are  made  either  by  the 
application  of  clay  to  the  ordinary  sand  surface  or  the  appli- 
cation of  sand  to  a  clay  surface,  according  to  the  original 
condition  of  the  road  to  be  improved.  In  proportioning  sand 
and  clay  in  this  method  of  construction  it  must  be  understood 
that  the  clay  acts  practically  as  does  cement  in  cement  mor- 
tar, and  consequently  an  amount  of  clay  sufficient  to  fill  the 
voids  only  should  be  used.  This  is  more  important  than  in 
the  case  of  mortar,  because  if  too  large  an  amount  of  clay 
is  used  it  will  allow  the  particles  of  sand  to  move  too  freely, 
while  if  the  amount  is  too  small  the  particles  of  sand 
will  not  be  bound  together. 

It  must  be  understood,  too,  in  this  general  treatment, 
that  the  quantity  of  sand  to  be  used  depends  upon  the  char- 
acter of  both  the  sand  and  clay,  a  clean,  sharp  sand  requiring 
more  clay  than  one  which  has  a  certain  amount  of  loam,  and. 


354 


THE    CONTRACT    RECORD 


March  31,  1915 


too,  the  quality  of   the  clay   is  an   important   factor,   whether 
it  is  pure  or  whether  it  has  an  admixture  of  sand. 

When  a  clay  road  is  to  be  treated,  the  surface  should  be 
brought  aiJproximately  to  the  form  that  is  desired  and  loosen- 
ed up.  when  the  sand  should  be  spread  over  the  surface  in 
sufficient  quantities  and  thoroughly  mixed.  The  surface 
.should  then  be  Smoothed  off  and  compacted  with  a  light  roll 
cr  or  road  drag. 

When  the  original  soil  is  sand,  the  road  is  levelled  ofi 
and  the  clay  spread  upon  it  to  the  required  width  and  thor- 
oughly mixed  with  the  sand,  when  the  roadbed  is  shaped  up, 
and,  if  necessary,  more  sand  applied.  The  surface  is  then 
smoothed  and  compacted  as  for  the  clay  subsoil. 

Gravel  Roads. — Very  satisfactory  and  fairly  durable  road,s 
can  be  made  with  gravel,  the  exact  method  of  construction 
depending  upon  the  quality  of  the  gravel  itself,  but,  in  the 
main,  it  is  spread  over  the  road  to  such  a  depth  as  to  give 
proper  thickness  when  completed  and  then  rolled  until  it  be- 
comes hard  and  firm.  Whether  it  will  require  any  filling  or 
finding  in  order  to  make  the  surface  hard  and  compact  de- 
pends upon  the  quality  of  the  gravel.  It  can  be  said,  how- 
ever, that  the  softer  the  gravel,  the  more  easily  it  will  be 
compacted,  but,  for  the  same  reason,  it  is  less  durable  under 
traffic.  These  roads  are  often  used  in  parks,  and  even  on 
State  roads  where  the  traffic  is  light  and  where  a  permanent 
material  is  expensive.  It  is  difficult  to  give  an  estimate  of 
their  cost,  as  this  depends  entirely  upon  the  distances  the 
gravel  must  be  brought  and  its  first  cost.  An  estimate  of  50 
or  60  cents  per  square  yard  would  probably  be  not  far  from 
correct  for  a  gravel  road  fi  inches  deep. 

Waterbounid  Macadam. — This  is  the  well-known  broken 
stone  road  surface,  which  is  made  up  of  different  layers  of 
broken  stone,  the  surface  layer  being  about  3  inches  thick  and 
formed  of  stone  that  will  pass  through  a  2-inch  ring,  the  char- 
acter of  the  stone  depending  a  great  deal,  as  in  gravel,  upon 
its  binding  easily.  As  a  rule,  limestones  are  of  such  a  char- 
acter that  sometimes  no  rolling  is  required  to  obtain  a  smooth 
and  hard  surface,  while  trap  rock,  on  the  contrary,  must  have 
the  interstices  filled  with  fine  material  in  order  to  get  the 
stone  sufficiently  bound  together.  Waterbound  macadam 
was  laid  in  New  York  State  in  1914  at  a  cost  of  30  to  40  cents 
per  square  yard  for  a  wearing  surface  3  inches  thick. 

Bituminous  Roads. — When  the  automobile,  with  its  pneu- 
matic tires,  came  into  use.  it  was  found  that  it  presented  an 
entirely  different  problem  from  the  old  horse-drawn  vehicle 
with  its  steel  tires.  The  former  caused  the  macadam  to  dis- 
integrate and  ravel,  while  the  latter  had  a  tendency  to  com- 
pact it  in  a  manner  somewhat  similar  to  steam  rollers.  This 
fact  was  recognized  first  in  Europe,  because  the  automobile 
was  used  there  to  a  considerable  extent  previous  to  its  use 
in  America,  and  different  methods  of  treatment  were  insti- 
"tuted  to  overcome  the  bad  effect.  The  first  method  was  to 
spray  the  surface  with  tar,  and  after  many  experiments, 
schemes  were  worked  out  that  were  fairly  satisfactory.  This 
method  has  been  employed  to  quite  an  extent  in  America, 
but,  with  surface  treatments,  asphaltic  oils  are  generally  used, 
as  they  are  cheaper  and,  some  engineers  think,  better.  The 
volatile  parts  of  these  oils  evaporate  upon  exposure,  leaving 
an  asphaltic  carpet  over  the  surface  which  is  much  like  an 
asphalt  in  its  general  appearance. 

In  Brooklyn,  New  York,  nearly  all  of  the  park  roads  are 
of  gravel,  and  a  great  portion  of  them  have  1  een  treated  as 
follows:  Heavy  asphaltic  oil  is  spread  on  the  surface  at  the 
rate  of  7/10  of  a  gallon  per  square  yard;  the  ruts  and  holes  in 
the  road  are  all  repaired  previous  to  the  application  of  the  oil. 
The  oil  is  applied  by  gravity  distributors,  it  being  taken  from 
tank  cars,  which  are  heated  to  a  temperature  of  about  20n 
degrees  F.  before  being  unloaded.  The  oil  is  maintained  in 
the  distributor  at  this  temperature  and  applied  to  the  road- 
way  surface.     After  the  oil   has   been   applied,  a   coating  of 


coarse  sand  is  spread  at  such  a  rate  that  one  square  yard  of 
sand  covers  53  square  yards  of  surface.  The  roadway  is 
closed  to  traffic  for  twenty-four  hours  after  the  spreading  ol 
the  sand. 

This  process  has  been  in  use  for  two  or  three  years  and 
has  given  good  results.  It  must  be  remembered,  of  course, 
that  on  the  park  roads  no  heavy  vehicles  are  allowed,  and 
it  is  undoubtedly  true  that  with  heavy  steel-tired  vehicles 
this  treatment  would  not  be  satisfactory.  Some  trouble,  even 
with  the  atuomobile  traffic,  occurs,  in  the  shape  of  creeping 
and  bunching  of  the  surface,  but  the  bunches  are  cut  out 
and  easily  repaired. 

The  cost  of  the  asphaltic  oil  delivered  in  cars  is  6  cts. 
lier  gallon:  the  cost  of  sand  alongside  the  road,  $1.35  per 
cubic  yard;  and  the  cost  of  the  complete  treatment,  includ- 
ing labor  and  materials,  but  not  including  overhead  charges, 
has  averaged  8  cts.  per  square  yard  for  three  years. 

Another  method  of  building  bituminous  roads  is  what  is 
known  as  the  penetration  method,  when,  after  the  stone  is 
spread  upon  the  road,  the  upper  surface  is  sprinkled  with  the 
I)ituminous  material,  whether  tar  or  asphalt,  and  then  rolled 
and  completed  with  certain  surface  treatments.  In  New 
York  .State  during  the  past  year  this  treatment  has  cost 
from  50  to  fiO  cents  per  square  yard  for  a  wearing  surfac 
:;  inches  thick. 

In  Massachusetts,  by  the  penetration  method,  using  254 
gallons  per  square  yard  of  Bcrmudez  asphalt.  2  inches  thick, 
the  cost  has  been  66  to  80  cents  per  square  yard. 

In  Massachusetts,  too.  in  1914.  there  was  used  a  surface 
composed  of  oil  asphalt  and  gravel,  using  gallons  of  asphalt 
to  the  cubic  yard  of  gravel,  and  spread  so  as  to  have  a  thick- 
ness of  2  inches  after  rolling,  at  a  cost  of  30  to  35  cents  per 
square  yard,  while  with  old  asphalt  an<l  sand,  mixed  and 
spread  to  a  depth  of  4  inches,  after  rolling,  the  cost  was  51 
to  60  cents  per  square  yard.  Using  the  penetration  method 
with  tar  instead  of  asphalt,  with  214  gallons  per  square  yard 
of  surface,  2  inches  thick  after  rolling,  the  cost  was  45  to  65 
cents  per  square  yard.  It  must  be  understood,  of  course, 
that  these  costs  will  vary,  as  in  some  cases  gravel  was  used 
which  cost  80  cents  per  cubic  yard,  while  in  others  trap 
rock  was  used  which  cost  $2.50  per  ton,  which  is  consider- 
ably more  than  the  cost  of  gravel  per  cubic  yard. 

There ,  are  many  other  methods  of  using  bituminous 
wearing  surfaces.  One  of  these  is  known  as  the  Topeka 
mixture,  as  it  was  first  used  in  Topeka,  Kansas,  and  has  bee'-, 
decided  by  the  courts  not  to  be  an  infringement  on  any 
patents.  It  is  laid  much  as  is  sheet  asphalt  pavement,  but 
with  a  larger  aggregate.  In  1912  over  one  hundred  miles  of 
roads  were  surfaced  in  the  Borough  of  Queens,  New  York, 
with  practically  this  kind  of  pavement.  The  specifications 
for  the  wearing  surface  for  this  work  read  as  follows: 

"The  finished  pavement  shall  contain  between  7 
per  cent,  and  11  per  cent,  of  bitumen  soluble  in  carbon 
disulphide.  depending  upon  its  mesh  composition,  but 
in  all  cases  sufficient  asphalt  cement  shall  be  used  to 
thoroughly  coat  all  of  the  particles  of  the  mineral 
aggregate. 

The  mineral  aggregate  shall  be  proportioned  as  follows: 
"Mineral  aggregate  passing  200-mesh  screen,  from 
5  to  11  per  cent. 

"Mineral  aggregate  passing  40-mcsh  screen,  from 
18  to  30  per  cent. 

"Mineral  aggregate  passing  10-mesh  screen,  from 
25  to  55  per  cent. 

"Mineral  aggregate  passing  4-mesh  screen,  from  8 
to  22  per  cent. 

"Mineral  aggregate  passing  2-mesh  screen,  less 
than  10  per  cent. 

"Screens  to  be  used  in  the  order  named." 
Roads  of  this  character  were  laid  in  New  York  State  in 
1014  by  the  State  Highway  Department,  at  a  cost  of  85  to  95 
cents  per  square  yard. 

During  1914  some  twenty-five  or  thirty  miles  of  bitu- 
minous roads  were  built  upon  the  Ashokan   Reservoir  of  the 
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new  water  supply  system  for  New  York  City.  The  wearing 
course  was  formed  of  stone  passing  over  a  J/l-inch  screen 
and  througli  a  IJ/^-inch  screen.  By  an  adjustment  of  the 
jackets  on  the  screens,  a  sufficiently  graduated  stone  was 
obtained  to  produce  proper  results.  The  broken  stone  was 
heated  and  mixed,  in  a  machine  similar  to  one  used  for  sheet 
asphalt,  with  an  asphaltic  cement  so  that  the  resulting  mix- 
ture should  contain  between  3  and  T/i  per  cent,  by  weight 
of  bitumen.  The  niixure  was  spread  upon  the  road  and 
thoroughly  rolled,  when  a  seal  coat  of  hot  asphaltic  cement 
was  spread  over  the  same,  by  a  proper  appliance,  and  then 
smoothed  oflf  with  squeegees.  The  asphaltic  cement  was  ap- 
plied on  the  average  at  the  rate  of  a  little  less  than  one  gallon 
per  square  yard.  Upon  this  squeegeed  coat  stone  chips  were 
placed,  which  were  thoroughly  rolled  into  the  surface,  any 
lack  of  chips  being  supplied  by  a  second  distribution.  The 
wearing  surface  2  inches  thick  cost  about  .$1.01  per  square 
yard,  native  stone  being  used. 

It  would  be  difficult,  and  perhaps  unnecessary,  to  go  int  i 
a  detailed  description  of  the  many  kinds  of  bituminous  roads. 
Those  herein  described  give  a  fair  idea  of  what  are  in  ordin- 
ary use. 

Concrete  Roads. — During  the  last  live  or  six  years  quite 
a  large  amount  oi  roads  have  been  constructed  having  a 
wearing  surface  of  cement  concrete.  It  was  thought  at  first 
tliat  this  would  not  give  satisfactory  results,  as  it  was  feared 
that  the  concrete  would  be  so  affected  by  the  changes  in 
temperature  as  to  crack  in  cold  weather  or  bulge  in  warm 
weather;  also  that  it  would  be  difficult  to  keep  in  repair. 

Possibly  the  best  and  best  known  examples  of  concret'; 
roads  are  located  in  Wayne  County,  Michigan,  in  the  vicin- 
ity of  Detroit.  The'  writer  had  an  opportunity  of  driving 
over  these  roads  last  summer,  and  he  was  very  much  sur- 
prised at  their  good  condition.  One  in  particular  that  was 
only  9  feet  wide  and  half  a  mile  long  had  been  in  use  five 
years,  and  had  cost  during  the  entire  live  years  but  $26 
for  repairs.  It  is  true  that  on  this  section  the  traffic  was  not 
great,  but  on  another  road,  where  the  pavement  had  also 
been  laid  five  years,,  under  quite  heavy  traffic,  the  concrete 
was  still  in  good  condition.  The  cost  of  these  pavements 
varied  according  to  conditions,  as  practically  all  of  the  ma- 
terial had  to  be  brought  from  out  of  the  state,  and  the  cost 
of  even  the  water  was  great,  as  many  of  the  roads  extended 
into  the  country  long  distances  from  any  watermains.  The 
concrete  for  these  roads  was  generally  laid  to  a  depth  of 
about  6  inches,  and  the  cost  on  the  average  was  about  $1.35 
per  square  yard.  On  Michigan  .\venue,  however,  the  con- 
crete was  laid  an  average  depth  of  7  inches,  mixed  in  the 
proportion  of  1  part  of  cement,  1]/^  parts  of  sand,  and  :i  parts 
of  gravel.  In  this  particular  case  the  cost  of  the  concree 
was  .$1.47  per  square  yard. 

In  Massachusetts  the  cement  concrete  roads  laid  in  1914 
were  of  an  average  depth  of  7%  inches,  and  cost  from  $1.40 
to  $\.r>:>  per  square  yard,  while  in  New  York  State,  with  a 
mixture  of  1  part  of  cement.  I'/i  parts  of  sand  and  3  parts  of 
broken  stone,  averaging  (i  inches  in  thickness,  they  cost  $1.00 
per  square  yard. 

Concrete  roads  are  sometimes  covered  with  a  thin  coal 
of  bitumen,  the  idea  being  to  prevent  the  wear  of  the  con- 
crete and  get  a  more  resilient  and  a  less  noisy  road.  There 
has  been  some  difficulty  in  making  the  bitumen  adhere  to 
the  concrete.  The  practice  of  using  the  bitumen  has  not 
yet  l)ecome  general. 

Brick  Roads. — In  the  t'entral  West,  wlure  paving  brick 
is  cheap  and  good,  a  great  many  brick  roads  have  been  laid. 
This  is  especially  true  of  Ohio,  and  particularly  around 
Cleveland.  The  writer  in  1914  made  an  examination  of  many 
of  these  roads;  while  some  of  them  showed  some  defects, 
probably  due  to  lack  of  drainage,  as  a  whole,  they  were  in 


extremely  good  condition  and  mast  be  a  great  boon  to  the 
farmers  and  other  people  living  in  the  vicinity  of  Cleveland. 
It  happened  that  the  time  the  inspection  was  made  was  soon 
after  a  rain,  when  the  clay  of  that  country  was  in  exceedingly 
wet  and  sticky  condition,  so  that,  when  sometimes  it  became 
necessary  to  take  an  unimproved  road  to  get  friym  one  brick 
road  to  another,  the  value  and  convenience  of  the  brick  roads 
were  especially  appreciated.  These  roads  arc  expensive,  as 
all  of  the  material  has  to  be  transported  for  quite  a  distance, 
and  much  of  it  by  horse-drawn  or  motor  vehicles,  as  the 
roads  are  sometimes  quite  a  distance  from  the  railroads. 
The  cost  in  Ohio  ff)r  brick  on  concrete  avcrai/cd  SI. So  per 
square  yard. 

fn  New  York  State,  in  1914,  brick  cost  $1.J5  per  square 
yard. 

It  sometimes  happens  that,  on  account  of  the  heavy  traf- 
fic in  the  vicinity  of  cities,  roads  are  constructed  that  are 
practically  street  pavements.  In  New  York  State,  in  the 
Eastern  district,  some  asphalt  block  pavement  was  laid  in 
1914  at  a  cost  of  $1.40  per  square  yard. 

It  does  not  seem  necessary  or  pertinent  at  this  time  to  go 
into  the  inerits  or  descriptions  of  the  diflterent  kinds  of  roa-! 
pavements,  as  that  would  mean  an  extended  discussion. 

TYPE  OF  ROAD  TO  BE  SELECTED 

Which  one  of  the  foregoing  methods  of  improved  road 
construction  is  to  be  used  depends  upon  several  conditions. 
The  first  of  these  is  the  ability  of  the  county  or  state  to  pay 
for  the  work,  and  then  there  must  be  considered  the  amount 
of  traffic  which  will  use  the  road  and  its  character.  There  is 
absolutely  no  use  to  plan  a  road,  no  matter  how  well  adapted 
it  is  to  conditions,  if  there  are  no  funds  to  pay  for  it.  With 
a  limited  amount  of  money  the  problem  is  to  obtain  results 
with  that  money,  and  in  order  to  do  this  a  complete  investi- 
gation must  be  made  of  both  the  amount  and  character  of 
traffic,  because  if  the  road  is  to  be  used  by  heavy  vehicles,  a 
different  form  of  construction  is  required  from  what  would  bv 
called  for  if  the  same  tonnage  were  to  be  drawn  over  the 
road  in  smaller  loads.  It  is  possible  that  heavy  loads  may 
be  so  infrequent  that  they  can  be  left  out  of  consideration 
entirely,  but  if  considered,  upon  their  frequency  will  depend 
the  treatment  that  should  be  given  to  the  road. 

If,  however,  funds  are  available  to  build  the  best  road 
from  an  economic  standpoint,  the  problem  is  somewhat  dif- 
ferent, as  the  matter  of  first  cost  is  not  so  important  as  ulti- 
mate cost.  In  considering  the  ultimate  cost,  and  assuming 
that  the  roads  are  built  out  of  the  proceeds  of  a  bond  issue, 
as  they  are  in  New  York  State,  the  expense  is  not  the- first 
cost,  but  the  interest  on  the  first  cost,  the  cost  of  repairs,  and 
the  amount  of  money  to  be  paid  in  each  year  for  a  sinking 
fund  that  will  pay  off  the  bonds  when  they  become  due.  And 
in  this  connection  it  should  be  said  that  in  any  bond  issue 
made  for  a  road  improvement,  or  for  any  other  improvement, 
the  term  of  years  for  which  the  bonds  are  issued  should  be 
e<iual  to  the  life  of  the  improvements  as  nearly  as  it  can  be 
estimated. 

It  is  also  necessary  that  the  deciding  official  should  im- 
derstand  fully  the  properites  of  each  one  of  the  different 
roads,  .so  that  he  will  know  the  ability  of  each  one  to  sustain 
the  traffic  that  he  finds  will  be  applied  to  it  when  constructed. 
He  must  understand,  too.  that  a  road  when  improved  is  liable 
to  attract  traffic,  and  that  as  a  general  rule  the  traffic  will  be 
much  greater  after  a  road  is  improved  than  before. 

Having  determined  the  type  of  road  to  be  used,  the  exact 
material  must  be  determined.  This  is  an  engineering  pro- 
position, and  the  availability  of  the  material  must  govern  the 
choice  to  a  great  extent.  Trap  rock,  for  instance,  might  work 
out  as  the  most  economical  from  a  general  standpoint,  but 
might  be  prohibitive  on  account  of  the  cost  of  transportation. 
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It  often  happens  that  a  less  valuable  material  will  prove  most 
economical,  on  account  of  its  propinquity  to  the  road,  than  a 
better  material  which  must  be  transported  some  distance. 

In  this  consideration  it  must  be  understood  that  there 
is  a  natural  as  well  as  a  traffic  life  to  road  material,  that  is, 
gravel,  stone,  or  brick  will  have  a  life  according  to  thi- 
traffic,  as  they  are  not  acted  upon  by  atmospheric  conditions, 
while,   on   the   other  hand,   asphalt,   coal    tar,   or  other   bitu- 


mens are  acted  upon  directly  by  the  atmosphere,  and,  even 
without  traffic,  have  a  certain  life. 

A  careful  study  must  be  made  as  to  all  of  these  condi- 
tions, the  first  cost  and  the  cost  of  repairs  of  the  different 
kinds  of  wearing  surfaces,  together  with  their  characteristics, 
as  well  as  the  availability  of  the  different  materials.  With  all 
these  items  before  him,  an  official  can  determine  pretty  ac- 
curately which  is  the  best  surface  to  be  used. 


Creosoted  Wood  Block  Pavements 

By  Andrew  F.  Macallum,  City  Engineer  of  Hamilton,  Ont. 


FOR  fifty  or  sixty  years  l)efore  wood  blocks  were  sul)- 
ject  to  treatment  many  pavements  were  laid  in  tht 
United  States  and  Canada  for  roadways  and  side 
walks.  In  this  country  mostly  round  cedar  blocks 
were  used,  although  the  north  sidewalk  of  King  Street  East, 
Toronto,  was  paved  with  a  patented  block  known  as  the 
Nicholson  pavement.  These  pavements,  while  satisfactory 
for  a  year  or  two,  soon  decayed  and  in  a  comparatively  shor' 
time  were  removed.  In  most  of  these  pavements  little  care 
was  taken  in  laying  or  in  the  preparation  of  the  foundation, 
which  was  generally  plank  laid  upon  the  natural  ground. 
After  years  of  repeated  failures,  attention  was  directed  to  the- 
use  of  preservatives,  which  in  the  first  experiments  made,  con- 
sisted in  placing  thoroughly  dried  blocks  in  a  bath  of  creo- 
sote heated  to  a  temperature  of  about  210  deg.  1'".,  until 
about  three  pounds  per  cubic  foot  of  creosote  was  absorljed. 
While  these  pavements  were  fairly  successful,  it  was  soon 
realized  that  the  best  results  could  not  be  secured  by  dipping 
the  blocks,  and  the  blocks  were  then  treated  with  creosote 
under  pressure,  until  they  absorbed  from  ten  to  twelve 
pounds  of  oil  per  cubic  foot.  Such  a  pavement  laid  in  In- 
dianapolis, in  1898,  gave  such  good  results  that  city  engineers 
began  to  appreciate  the  possibilities  of  treated  wooden 
blocks,  and  better  results  were  obtained. 

On  Tremont  Street  in  Boston,  a  wood  1)lock  pavement 
treated  with  creo-resinate  process  composed  of  one-halt 
creosote  oil  and  one-half  resin  was  laid  in  1898.  The  writer 
saw  this  pavement  last  October,  and  it  was  still  in  good  con- 
dition after  sixteen  years  of  heavy  traffic. 

A  small  piece  of  similarly  treated  wood  block  was  laid  on 
the  west  side  of  Yonge  Street,  at  Front  Street,  opposite  the 
head  offide  of  the  Bank  of  Montreal,  in  1896.  and  was  still  in 
good  condition  when  taken  up  for  a  new  pavement  about 
two  years  ago.  The  writer  also  examined  such  pavements  in 
New  York  on  Church  and  Warren  Streets  after  they  had 
been  in^  use  for  nine  years  under  the  heaviest  kind  of  traffic, 
and  they  were  still  in  good  condition.  In  the  city  of  Hamil- 
ton probably  more  treated  wood  block  pavements  have  been 
laid  than  in  any  other  city  in  Canada,  and  the  first  pavements 
laid  in  1909  are  as  good  now  as  when  they  were  laid,  and  al- 
though subjected  to  the  heaviest  traffic  in  that  manufactur- 
ing eity  they  have  not  to  date  cost  a  cent  for  maintenance. 

These  examples  which  I  have  mentioned  are  Init  a  few 
of  the  numerous  examples  showing  the  permanence  and  suit- 
ability of  this  form  of  pavement  for  streets  carrying  heavy 
traffic.  I  may  add  that  it  has  also  been  laid  on  residential 
streets  where  the  residents  assume  its  greater  cost  to  as- 
phalt for  the  added  comfort  through  its  quietness  under  traf- 
fic. 

The  wood  principally  used  has  been  long-leaf  (yellow) 
southern  pine,  which  has  been  found  from  experience  to 
give  excellent  results.  Most  specifications  now,  however, 
admit  Norway  pine,  tamarac  and  white  birch  as  a  result  of 
experimental  pavements  laid  in  Minneapolis,  which  showed 
the  suitability  of  these  woods.  No  doubt  other  species  of 
wood  make   satisfactory   pavements,   but   on   account   of   the 


incomplete  knowledge  of  their  value  city  engineers  prefer  as 
a  rule  a  wood  that  has  been  proved  to  be  satisfactory. 

The  blocks  are  from  three  to  four  inches  wide,  and  vary 
in  depth  from  three  to  four  and  one-half  inches,  with  a  length 
of  from  five  to  ten  inches.  As  or  all  timber  specifications, 
the  blocks  should  be  sound,  free  from  large  or  loose  knots, 
shakes,  worm  holes  and  other  similar  defects.  As  to  the 
proportion  of  sapwood  and  heartwood  the  present  specifica- 
tions are  not  very  rigid,  as  experience  has  shown  that  treat- 
ed blocks  having  both  sapwood  and  heartwood  do  not  vary 
in  their  wearing  qualities. 

The  preservative  used  is  a  creosote  oil  having  a  specific 
gravity  of  from  1.08  to  1.14,  containing  a  percentage  of  tar, 
free  from  carbon.  Coal  tar  oils  are  used  in  preference  to 
water  gas  creosote,  as  sufficient  experiments  have  not  yet 
been  carried  out  with  the  water  gas  creosote  to  determine 
its  relative  value. 

The  writer  has  been  corresponding  with  a  number  ui 
city  engineers  with  a  view  to  obtaining  opinions  as  to  the 
most  satisfactory  amount  of  treatment  required  per  cubi-: 
foot  of  block  according  to  the  experience  of  each  city,  and 
in  replies  from  twenty  cities  in  the  United  States  has  ascer- 
tained that  six  of  these  cities  use  10  pounds,  two  use  IS 
pounds,  and  twelve  use  20  pounds,  depending  to  some  extent 
on  local  conditions. 

The  base  for  wood  block  pavements  should  be  of  con- 
crete from  five  to  six  inches  deep,  having  the  crown  parallel 
to  the  finished  crown  on  the  blocks.  .\n  uneven  or  irregular 
base  is  detrimental  to  any  pavement,  as  it  is  liable  to  cause  .i 
depression  in  the  surface  to  hold  water  which  the  repeated 
impacts  of  waggon  wheels  is  certain  to  increase,  giving  an 
uneven  surface.  Upon  this  concerte  base  is  placed  either  a 
sand  or  mortar  cushion.  This  cushion  is  usually  one  inch 
deep,  and  has  its  surface  struck  by  templates  to  a  surface 
parallel  to  the  contour  of  the  finished  pavement.  Where 
sand  is  used  the  sand  is  such  that  it  will  all  pass  through  -i 
quarter-inch  screen,  besides  being  clean.  If  a  mortar  cushion 
be  used,  some  engineers  use  a  proportion  of  one  of  cement 
to  three  of  clean  sand,  to  which  sufficient  water  is  added  to 
insure  tlie  proper  setting  of  the  cement.  Other  engineers 
obtain  good  results  by  mixing  and  placing  tlie  cement  and 
sand  dry.  This  cushion  is  simply  a  means  of  securing  a 
uniform  surface  for  the  blocks  to  rest  upon  and  distribute  the 
load.  Alongside  or  between  street  car  tracks,  however,  or  on 
grades,  sand  cushions  are  apt  to  become  uneven  or  riu«\- 
caused  by  the  vibration  of  the  rails  or  by  water  getting  in 
alongside  the  rails.  Under  these  circumstances  a  concrete 
cushion  should  l)e  used.  Away  from  the  car  tracks  it  is  a 
matter  of  opinion  whether  a  sand  or  mortar  cushion  should 
be  used.  Sand  gives  a  better  cushioning  effect,  and  the  blocks 
do  not  have  to  be  rolled  so  soon  after  laying  as  when  a. 
mortar  cushion  is  used. 

English  and  French  practice  does  away  with  this  cushion 
altogether,  but  the  concrete  base  is  finished  off  as  smoothly 
as  a  concrete  sidewalk  and  to  the  exact  contour  of  the  sur- 
face of  the  pavement.     This  extra  care  and  workmanship  ob- 
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tain  results  that  are  excellent  inasmuch  as  the  finished  sur- 
face of  the  blocks  has  no  depressfons  and  consequently  the 
wheels  cause  no  impacts. 

Ill  most  cities  it  is  not  possible  to  lay  the  Ijhicks  shortly 
after  cominK  out  of  the  treating  plant,  and  the  hot  sun  and 
the  wind  during  shipment  and  before  laying  is  apt  to  check 
the  blocks  and  cause  oil  to  exude.  The  blocks  should  be 
piled  closely  when  delivered  on  tlie  street,  and  should  \n- 
sprinkled  beff)re  laying. 

Generally  the  blocks  are  laid  at  right  angles  with  the 
curbs,  with  an  expansion  joint  at  each  curb  of  from  three- 
quarters  to  an  inch  and  a-half,  according  to  the  wi<lth  of 
the  pavement.  Alongside  the  curbs  three  rows  of  block  arc 
laid  parallel  to  the  curbs,  with  the  expansion  joint  next  to  the 
curb.  Placing  a  longitudinal  row  of  blocks  with  an  expan- 
sion joint  on  each  side  is  sometimes  done,  but  is  not  good 
practice,  as  the  single  row  of  blocks  between  the  joints  will 
almost  certainly  rise  up  to  about  the  level  of  the  adjoining 
pavement  as  the  joints  close  up.  Cross  expansion  joints  have 
been  piled  on  a  street  for  several  months,  but  for  fresh 
blocks  properly  treated  they  are  not  necessary  on  streets  of 
heavy  traffic.  On  streets  of  light  traffic,  however,  there 
should  be  cross  expansion  joints  placed  from  thirty  to  lift> 
feet  apart,  and  having  a  width  of  about  three-quarters  of  an 
inch.  It  is  hardly  necessary  to  say  that  the  blocks  should  be 
laid  with  the  grain  vertical  and  having  the  joints  in  adjacent 
rows,  broken  by  a  lap  of  about  two  inches.  The  l)locks  should 
be  laid  neither  too  loose  nor  too  tight,  so  that  a  block  can 
be  raised  without  disturbing  the  surrounding  Ijlocks,  or  one- 
eighth  of  an  inch  apart.  After  the  pavement  is  laid  it  should 
be  rolled  thoroughly  with  a  roller  varying  from  three  to  five 
tons  until  a  perfect  surface  has  been  secured  with  no  depres- 
sions and  the  blocks  firmly  in  place.  There  should  be  no 
ditliculty  in  this,  as  the  usual  specification  for  blocks  allows 
of  a  variation  of  but  one-sixteenth  of  an  inch  in  depth,  so 
that  if  the  foundation  and  cushion  have  been  properly  laid 
there  is  usually  very  little  troul)le  about  the  depth  of  the 
blocks. 

Alongside  street  railway  tracks  and  about  manholes 
special  care  should  be  taken  in  laying  the  blocks.  It  is  usual 
in  such  cases  to  thicken  the  cushion  so  that  the  blocks  shall 
be  about  one-quarter  of  an  inch  above  the  wearing  surface 
of  the  rail  or  cover,  and  in  a  very  short  time  the  traffic  will 
rub  these  blocks  down  to  the  level  of  the  rail.  Alongside 
rails  to  prevent  water  flowing  down  and  under  the  blocks 
two  methods  are  used:  one  is  to  place  a  specially  cut  creo- 
soted  plank  under  the  rail  to  give  a  vertical  surface  against 
which  the  blocks  are  paved,  and  the  second  and  usual  meth- 
od is  to  plaster  the  web  with  a  rich  mixture  of  sand  anil  ce- 
ment to  the  width  of  the  rail  head,  the  blocks  being  then 
laid  against  this.  .'Xs  with  other  pavements,  it  has  been  found 
that  the  girder  lip  rail  is  more  satisfactory  than  the  ordinary 
tee  rail,  unfortunately  in  use  in  most  towns,  for  the  perman- 
ence of  the  block  on  the  inside  or  guage  side  of  the  rail.  In- 
cidentally it  may  be  said  that  no  pavement  will  be  satisfac- 
tory alongside  a  street  railway  track  if  tlie  rails  lack  sutVi- 
cient  weight,  stiffness  and  foundation  to  prevent  movement, 
especially  at  the  joints. 

There  is  a  diversity  of  opinion  among  engineers  as  to  the 
best  joint  filler  to  be  used.  The  American  Society  of  Muni- 
cipal Improvements  recommend  a  suitable  bituminous  filler 
when  the  blocks  are  laid  upon  a  sand  cushion,  and  a  sand 
filler  when  laid  on  a  mortar  cushion.  It  is  claimed  for  the 
bituminous  filler,  which  fills  the  joints  between  the  blocks  to 
two-thirds  their  depth  (the  remaining  depth  being  filled  with 
sand)  that  it  makes  an  absolutely  waterproof  pavement,  and 
that  it  eliminates  all  expansion  difficulties  as  each  block  is  ■ 
surrounded  with  an  individual  expansion  joint.  Unless  the 
filler  is  a  suitable  asphaltic  cement  with  a  high  melting  point 
and  low  penetration  there  is  apt  to  be  a  sticky  surplus  left  on 


the  surface.  This  filler  will  cost  about  l.'S  cents  a  square  yard 
more  than  a  sand  filler. 

A  cement  grout  filler  has  been  used,  but  unless  the  traflfic 
can  be  kept  oflf  the  pavement  for  at  least  ten  days  it  is  little 
superior  to  a  sand  filler. 

The  sand  filler  is  generally  used  on  streets  of  heavy 
traffic,  the  sand  being  coarse  and  sharp  grained,  and  prefer- 
ably heated  before  placing.  The  writer  has  used  with  excel- 
lent results  a  bituminous  filler  between  and  one-foot  outside 
of  street  railway  tracks,  and  a  sand  filler  for  streets.  From 
results  obtained  he  does  not  consider  the  extra  expense  in 
using  bituminous  filler  justified  for  such  streets  unless  the 
tiaffic  be  very  light.  On  bridge  floors  it  is  better  practice  to 
use  a  bituminous  filler  with  the  blocks.  After  the  pavement 
i.s  rolled,  sand  to  the  depth  of  about  half  an  inch  is  spread  over 
the  surface,  and  the  street  is  thrown  open  to  traffic. 

This  method  of  construction  is  satisfactory  up  to  a  thre.' 
per  cent,  grade,  beyond  which  the  blocks  are  laid  in  a  differ- 
ent manner.  The  crown  should  be  as  light  as  possible,  being 
just  sufficient  to  shed  the  water  freely,  which  applies  also  to 
the  pavements  between  street  railway  tracks. 

When  the  grade  of  the  street  exceeds  three  per  cent,  a 
creosoted  lath  is  inserted  between  each  cross  row  of  blocks 
to  leave  a  space  of  about  J^  of  an  inch.  The  lath  fills  this 
space  practically  for  two-thirds  of  the  depth  of  the  block,  and 
a  bituminous  filler  is  used.  This  method  of  laying  the  blocks 
forms  a  good  foothold  for  horses,  and  is  satisfactory  up  to 
and  including  a  six  per  cent,  grade. 

One  of  the  criticisms  made  of  treated  wood  Jjluck  pave- 
ments is  that  they  are  slippery,  but  in  the  writer's  experience 
he  has  found  that  there  is  very  little  difference  between  these 
blocks  and  sheet  asphalt  pavements.  When  covered  with  a 
light  frost  or  snow,  or  when  the  weather  is  fogg>-  and  damp, 
the  pavement  may  become  objectionably  slippery. 

In  traffic  observations  made  at  Philadelphia,  New  York, 
and  other  cities,  the  evidence  shown  by  the  engineers  at  these 
places  indicated  that  where  treated  wooden  block  and  granit" 
l>locks  were  on  parallel  streets  70  per  cent,  of  the  teaming 
went  on  the  wooden  block. 

On  Stuart  Street  in  the  city  of  Hamilton,  the  writer  laid 
treated  wooden  blocks  between  the  street  car  rails  and  granite 
block  between  the  outside  rails  and  curbs,  the  pavement  being 
on  a  five  per  cent,  grade.  .Jilthough  most  of  the  traffic  was 
of  a  heavy  teaming  nature,  it  was  found  that  fully  80  per 
cent,  of  the  traffic,  except  on  wet  days,  was  on  the  wooden 
blocks 

The  first  cost  of  wood  block  pavement  is  undoubtedly 
higher  than  that  of  most  of  the  other  paving  materials.  In 
the  city  of  Hamilton,  its  average  cost  is  from  $2.85  to  $3.00 
per  square  yard,  exclusive  of  grading.  When  its  cheapness 
of  maintenance,  ease  of  cleaning,  low  tractive  resistance  and 
durability  are  taken  into  consideration  this  pavement,  with 
its  relatively  high  first  cost,  will  compare  favorably  with  and 
prove  ultimately  cheaper  than  one  lower  in   first  cost. 


At  a  meeting  of  the  Middle  West  Federated  Boards  of 
Trade  held  recently  at  Brandon,  the  Manitoba  Provincial 
Government  was  heartily  commended  for  its  policy  of  roa<1 
improvement  for  the  province.  Mr.  C.  E.  Ivens.  Chairman 
of  the  Manitoba  Union  of  Municipalities,  expressed  particular 
gratification  at  the  progress  made  under  the  19J4  .\ct.  and 
spoke  of  the  appreciation  shown  by  the  various  municipalities. 
He  anticipated  great  achievements  during  the  next  few  years. 
.\t  the  close  of  the  meeting  a  new  President  was  elected.  Mr. 
R.  H.  Scott,  of  .Alexander,  being  the  choice  of  the  delegates. 

The  Provincial  Government  of  Manitoba  have  voted  thr 
sum  of  $300,000  for  aids  to  municipalities  in  road  building  and 
drainage  work. 
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The   Scientific  Planning  of  Roads  in  Towns 

and  Cities 

By  Thomas  Adams,  Town  Planning  Adviser  to  the  Commission  of  Conservation    Ottawa 


THE  importance  of  planning  the  roads  and  streets  of 
our  cities  and  towns  has  not  been  suflficiently  ap- 
preciated in  the  past,  and  even  now  it  is  doubtful 
if  it  is  regarded  with  the  seriousness  which  it  de- 
serves. We  are  all  agreed  that  on  principle  a  city  or  town 
should  be  planned  in  advance,  and  that  in  the  planning  of 
a  city  or  town  it  is  important  that  its  means  of  communi- 
cation should  have  some  relation  to  the  means  of  com- 
munication of  the  surrounding  rural  areas.  That  means 
that  we  recognize  the  desirability  of  preparing  a  skeleton 
plan  of  roads  for  each  province,  on  which  the  plan  of  each 
town  and  village  can  be  based.  The  difficulty  has  not  been 
in  approving  the  principle,  but  in  giving  it  practical  effect. 
For  one  thing,  those  who  have  to  administer  the  affairs  of 
our  municipalities,  especially  in  this  new  country,  are  so 
much  absorbed  in  the  activities  of  the  moment  that  it  is 
difficult  for  them  to  give  time  to  the  work  of  preparing  for 
the  future.  Hence,  each  generation  goes  on  leaving  to  each 
successive  generation  the  same  problems  and  evils  which 
they  have  had  to  deal  with  themselves,  notwithstanding  that 
they  have  learned  the  lesson  of  how  to  prevent  the  recur- 
rence of  these  evils.  Yet,  when  we  coxne  to  analyze  it 
nothing  could  be  more  absurd  than  our  present  haphazard 
and  wasteful  method,  or  rather  want  of  method,  of  con- 
structing roads  and  streets  without  regard  to  any  general 
plan,  without  proper  machinery  to  enable  us  to  regulate 
width,  direction  and  alignment  according  to  scientific  prin- 
ciples, and  with  insufficient  regard  to  the  designing  of  each 
unit  in  our  road  system. 

The  road  system  of  a  community  is  like  the  arterial  sys- 
tem of  the  human  body.  The  former  provides  for  the  means 
of  circulation  of  towns  and  districts  and  connects  up  and 
provides  access  between  the  different  parts.  If  not  properly 
designed  in  advance,  it  leads  to  congestion.  Regard  should 
be  paid  to  the  need  for  main  arteries,  secondary  arteries  and 
the  small  branch  arteries.  Most  of  the  large  questions  con- 
nected with  municipal  engineering  have  to  be  considered 
from  this  point  of  view.  We  design  our  sewerage  system 
and  our  water  supply  system  on  a  principle  of  having  large 
mains,  branch  mains,  and  short  connecting  branches.  What 
should  we  think  of  a  system  of  sewering  a  town  which  had 
to  conform  to  a  regulation  that  all  sewers  had  to  be  of  one 
diameter?  Yet  it  is  on  that  absurd  principle  that  we  deter- 
mine the  width  of  our  streets  and  roads  to-day.'^  For  in- 
stance, Ontario  has  a  by-law  which  prescribes  that  all  roads 
shall  be  66  feet  in  width,  whether  they  be  main  arteries  or 
short  streets  leading  to  a  few  private  residences.  It  may  be 
taken  for  granted  that  from  two-thirds  to  three-fourths  of 
our  streets  and  roads  ill  cities  and  towns  are  required  for 
the  purpose  of  local  traffic  only.  If  the  66-ft.  width  is  de- 
termined, according  to  the  needs  of  a  main  arterial  road, 
then  it  follows  that  75  per  cent,  of  our  roads  are  much  too 
wide,  and  that  in  the  absence  of  a  plan  we  are  causing  the 
people  of  this  country  to  bear  the  burden  of  unnecessary 
expense  in  making  and  maintaining  streets. 

As  a  matter  of  fact,  what  happens  in  practice  is  that 
our  by-laws  fix  a  width  not  according  to  scientific  theory, 
nor  yet  on  any  practical  basis,  but  simply  because  of  the 
convenience  of  making  a  hard  and  fast  rule  in  accordance 
with  some  custom.  The  66  ft.,  which  is  the  by-law  width 
of  Ontario,  seems  to  have  no  other  justification  than  the 
fact  that  it  is  the  length  of  a  chain.     It  is  less  by  at  least  a 


third  of  the  width  that  should  be  provided  for  main  arteries 
and  it  is  more  than  twice  the  width  of  what  is  necessary  for 
short  domestic  streets.  It  is  true  that  in  the  absence  of 
proper  planning  schemes  you  must  have  a  system  of  regu- 
lation fixing  a  general  standard  in  these  matters — that  is  the 
inevitable  weakness  of  the  by-law  system — but  my  point  is 
that  it  is  fully  as  absurd  to  regulate  the  width  of  a  street 
according  to  a  fixed  by-law  standard  as  it  would  be  to  pres- 
cribe that  all  sewers  and  water-mains  should  be  of  the  same 
capacity. 

In  Great  Britain  this  point  has  been  recognized  for 
some  years,  but  there  difficulties  are  not  so  great  as  here. 
The  standard  width  of  streets  in  England  is  from  36  to  4.5 
feet,  with  exceptions  in  some  of  the  larger  cities,  where  the 
width  has  to  be  50  feet,  and  the  result  is  that  the  public  have 
to  bear  a  somewhat  heavy  share  of  the  cost  of  widening 
main  arteries,  although  a  great  many  old  highways  exist 
which  are  much  wider  than  required  by  the  by-laws,  and 
form  a  sort  of  trunk  system  throughout  the  country. 

The  narrower  widths  of  roads  in  Britain  as  compared 
with  Canada  is  partly  responsible  for  securing  a  higher 
standard  of  road  construction  and  partly  for  enabling  the 
middle  and  working  classes  to  secure  cheaper  housing  ac- 
commodation. In  regard  to  the  former  matter  we  are  apt 
to  flatter  ourselves  in  Canada  that  although  our  roads  are 
not  so  good  as  the  British  roads,  that  is  because  this  is  a 
new  country.  We  forget  that  the  high  standard  applies 
to  all  new  roads  in  Britain  and  not  only  to  old  highways, 
and  that  it  is  the  new  streets  and  roads  which  are  being 
made  to-day,  rather  than  the  old  highways,  which  set  the 
standard  of  modern  efficiency  in  street  making.  When  we 
remember  this  it  is  certainly  a  proper  question  to  ask  why 
suburban  roads  in  Canada  should  not  be"  as  good  as  sub- 
urban roads  in  Britain.  A  good  deal  of  time  must  pass, 
of  course,  before  our  rural  highways  can  come  up  to  the 
standard  of  those  in  the  older  countries,  but  that  does  not 
provide  any  excuse  for  the  poor  roads  in  many  of  our  towns 
and  the  newly  developed  suburbs.  One  reason  for  the  dif- 
ference is  due  to  a  matter  which  I  shall  only  refer  to  in- 
cidentally. In  Britain,  the  burden  of  making  new  streets  is 
placed  on  the  shoulders  of  those  who  directly  benefit  from  the 
subdivision  of  land  for  building  purposes,  and  the  roads 
have  to  be  constructed  according  to  the  municipal  standard 
before  the  land  is  fully  used.  In  some  cases  buildings  con- 
not  be  erected  until  the  road  is  properly  made.  That  is  a 
matter  which  has  a  relation  to  the  planning  of  roads,  but 
it  is  a  subject  for  separate  consideration. 

With  regard  to  the  fact  that  housing  accommodation 
is  cheaper  where  streets,  other  than  main  arteries,  are  nar- 
rower we  have  to  remember  that  the  cost  of  a  site  of  a 
house  consists  of  three  things — (1)  the  actual  site  which  it 
occupies,  including  curtilage,  (2)  the  land  given  up  for 
road  access,  and  (3)  the  cost  of  local  improvements,  con- 
sisting of  pavement,  sidewalk,  sewer,  water-main,  etc.  In  a 
country  like  Canada  the  cost  of  the  bare  land  ought  not 
to  be  a  serious  matter,  and  where  it  is  forced  up  by  specu- 
lation, as  it  now  is,  it  ought  to  be  controlled  by  legislation. 
The  portion  of  the  above  cost,  however,  which  seems  to 
require  most  careful  consideration  on  the  part  of  engineers 
and  administrators  is  that  which  is  spent  on  local  improve- 
ments. It  is  difficult  to  get  at  the  figures,  but  I  imagine 
they  would  be  astounding,  if  we   could   obtain   them,   as  to 
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what    proportion    of    the    total    cost    per    bsilding    site    was- 
in  improvements  and  in  maintenance  alone. 

In  an  English  town  the  cost  of  the  street,  including  the 
sewer,  works  out  in  an  average  case  at  $75  to  $100  for  a 
small  workman's  dwelling  costing,  say,  $1,000  to  construct. 
This  would  include  concrete  or  stone  slab  sidewalks  and  a 
l)avement  with  a  finished  surface  of  bituminous  materials. 
The  cost  per  lineal  foot  run  for  a  first-class  street  45  feet 
wide  would  be  from  $10  to  $12.50.  As  the  houses  occupy- 
only  about  15  feet  frontage,  the  cost  per  house  is  thus  15  x 
$5  =  $75  to  15  X  $6.25  =  $93.75.  It  has  been  found  in  prac- 
tice that  by  limiting  the  number  of  houses  that  can  be 
erected  on  each  acre  to  twelve,  and  giving  them  a  frontage 
of  25  feet  on  a  street  26  feet  wide,  dispensing  with  rear 
alleys,  instead  of  36  houses  to  the  acre  with  a  frontage  of 
15  feet  on  a  road  45  feet  wide,  you  get  nearly  three  times 
the  area  round  each  house  at  no  greater  cost  per  house  for 
road  construction.  The  26-foot  road  consisting  of  18-ft.  pave- 
ment and  two  4-ft.  sidewalks  is  regarded  as  adequate  for 
purely  domestic  streets  not  required  for  through  traffic,  and 
the  buildings  have  all  to  be  set  back  l.T  ft.  from  the  boundary 
of  the  street,  thus  securing  a  minimum  distance  of  56  ft. 
between  all  buildings.  This  is  for  a  purely  working  class 
district.  Haying  regard  to  the  importance  of  designing 
streets  on  which  workmen's  dwellings  are  erected  so  as  to 
secure  the  utmost  economy,  it  would  be  well  for  Canadian 
municipalities  to  consider  whether  narrower  and  better  con- 
structed domestic  streets,  and  fewer  streets  with  deeper 
building  plots,  accompanied  by  regulations  limiting  the 
density  of  buildings  and  the  widths  between  the  building 
lines,  would  not  be  better  than  the  wilderness  of  bare  dusty 
road  and  the  crowded  sub-divisions  that  are  the  result  of 
our  present  policy.  It  may  be  open  to  question  whether 
roads  should  in  any  circumstances  be  made  as  narrow  as 
26  ft.,  but  as  our  by-law  width  in  Ontario  is  (i6  ft.  as  against 
45  ft.  in  the  instance  I  have  given,  the  proportionate  reduced 
width  would  be  38  feet  to  secure  similar  results. 

Personally,  I  see  no  reason  why  such  variations  as  the 
following  should  not  be  permitted,  if  the  number  of  houses 
is  restricted  to  the  acre,  if  the  narrower  streets  connect  at 
both  ends  with  thoroughfares,  say,  40  ft.  to  50  ft.  wide,  and 
if  the  streets  are  so  situated  that  they  are  not  likely  to  be 
required  for  through  traffic: 

(1)  Streets  not  exceeding  350  ft.  in  length  to  be  24 
ft.  wide  with  16  ft.  carriage  way. 

(2)  Streets  not  exceeding  700  ft.  in  length  to  be  28 
ft.  wide  with  18  ft.  carriage  way. 

(3)  Streets  not  exceeding  1,500  ft.  in  length  to  be  32 
ft.  wide  with  21  ft.  carriage  way. 

It  might  be  argued  that  even  if  we  make  our  domestic 
streets  too  wide  we  usually  ignore  the  question  of  construc- 
tion altogether,  and  leave  them  to  take  care  of  themselves. 
I  have  been  in  more  than  one  town  in  Canada  where  the 
streets  have  to  be  60  feet  wide,  and  where  the  only  form 
of  construction  is  the  occasional  levelling  of  the  soil  or  the 
dumping  down  of  cinders.  The  traffic  for  the  most  of  the 
year  on  these  streets  follows  one  line,  and  the  pavement  area 
might  for  »hat  purpose  be  8  or  10  feet  instead  of  40  feet 
wide.  The  cost  of  maintenance  in  a  case  of  that  kind  is. 
however,  probably  not  less  than  it  would  be  if  the  roads 
were  properly  constructed  at  the  outset,  and  the  loss  to  the 
community,  indirectly,  is  a  serious  matter.  There  is  the 
mud  and  the  damp  of  the  spring  and  autumn,  and  the  disease- 
bearing  dust  of  the  summer  to  contend  with.  There  is  the 
lack  of  convenience  for  manufacturers  in  teaming  their  raw 
and  manufactured  material,  and  to  them  it  is  in  many  cases 
a  matter  of  serious  loss:  In  more  than  one  of  these  towns 
I  believe  it  could  be  proved  that  if  the  width  of  streets  had 


been  regulated  according  to  their  traffic  requirements,  and 
not  according  to  a  hard  and  fast  rule,  it  would  have  been 
possible  to  have  saved  enough  of  the  money  spent  in  laying 
temporary  construction,  maintenance  and  expensive  side- 
walks to  have  made  quite  good  streets.  Partly  because  of 
these  very  wide  streets  in  residential  areas  owners  find  it 
difficult  to  face  the  heavy  cost  of  paving. 

But  residential  streets  are  not  only  too  wide,  they  are 
too  frequent  because  of  our  crowded  and  shallow  subdivi- 
sions and  because  of  the  absence  of  plan.  I  could  give  ex- 
amples of  portions  of  towns  where  twice  the  length  of  street 
is  provided  than  is  necessary,  and  I  propose  to  append  a 
diagram  to  this  paper  showing  that  with  more  open  de- 
velopment, i.e.,  with  less  street  area  and  more  open  land 
round  the  houses,  the  saving  in  cost  of  street  alone  could 
enable  us  to  have  nearly  twice  as  much  land  attached  to 
each  average  workingman's  home  without  any  extra  capital 
cost.  In  other  words,  the  saving  in  local  improvements 
could  be  made  to  pay  for  the  extra  land  required  to  double 
the  depths  of  our  subdivisions  in  a  suburban  working-class 
area. 

The  land  given  up  to  residential  streets,  and  our  hap- 
hazard system  of  allowing  factories  and  residences  to  be 
mixed  together  in  all  parts  of  our  towns  without  any  dis- 
crimination, makes  it  difficult  on  the  one  hand  to  get  wide 
main  thoroughfares  where  they  are  required,  and,  on  the 
other  hand,  to  secure  a  higher  standard  of  road  construc- 
tion giving  access  to  areas  that  should  be  reserved  for 
manufacturing  purposes.  Heavy  trucks  and  wagons  which 
use  the  streets  in  industrial  areas  require  heavy  roads.  But 
because  we  do  not  reserve  special  areas  for  manufacturing 
and  other  areas  for  residential  purposes  we  have  either  to 
make  our  roads  too  light  for  manufacturing  purposes  or 
too  heavy  and  expensive  for  residential  purposes.  Thus  in 
regard  to  width,  length  and  construction  of  streets  we  have 
to  keep  up  an  extravagant  standard  because  we  allow  our 
towns  to  grow  up  without  a  proper  plan.  It  is  because  of 
this  that  the  advantage  of  having  wide  roads  where  these 
are  needed  for  through  traffic  is  often  questioned,  the  plea 
being  that  to  provide  for  very  wide  roads  casts  too  great 
a  burden  on  the  present  generation  for  the  benefit  of  pos- 
terity. That  plea  rests  on  the  erroneous  assumption  that 
the  intention  is  to  make  all  roads  wide  and  not  to  vary 
and  regulate  their  width  according  to  the  use  to  which  they 
have  to  be  put.  Under  a  proper  scheme  roads  should  not 
as  a  whole  occupy  a  greater  superficial  area  than  they  do 
now,  but  complementary  to  the  narrow  residential  street 
fringed  with  deep  front  gardens  would  be  the  wide  traffic 
thoroughfare. 

In  laying  out  main  arteries  it  is  cheaper  as  well  as  bet- 
ter to  make  our  roads  wide  enough  to  meet  future  needs. 
This  is  particularly  so  where  such  roads  are  required  for 
street  railways.  Every  road  which  is  intended  to  carry  two 
streams  of  ordinary  traffic  and  two  lines  of  street  railway 
besides  should  not  be  less  than  100  feet  and  should,  where 
practicable,  be  120  feet  wide.  One  illustration  of  the  econ- 
omy to  be  secured  in  this  connection  will  suffice.  I  am 
compelled  to  take  for  my  illustration  British  experience,  as 
I  understand  this  Conference  wants  facts,  and  my  acquaint- 
ance with  Canadian  conditions  is  not  sufficient  to  enable 
me  to  cite  cases  in  this  country.  But  such  facts  as  I  do 
present  refer  to  matters  of  principle  which  have  direct  bear- 
ing on  our  Canadian  problem,  even  if  conditions  and  costs 
differ.  In  Liverpool.  Mr.  John  Brodie.  M.  Inst.  C.  E.,  the 
(  ity  Engineer,  has  demonstrated  that  he  could  widen  an 
existing  40-ft.  road  to  120  feet  at  a  slight  extra  cost  com- 
pared to  widening  to  80  feet  where  such  a  road  ran  through 
open  country  and  was  required  in  part  for  a  street  railway. 
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His  alternative  costs  were  worked  out  as   follows  for  these 
widths: 

Widening  to  80  Feet  (tramways  paved) 

Cost  of  land,   13   1/3   yds.   at   5s £3     6     8 

Street  works,  per  yard  lineal 7     2     6 

Tramways    (including   paving)    1    yd    at    £6    1.5..  6  15     0 


£17     4     2 
Equals    £30,286  per  mile. 

The   above   estimate   includes   for   the   reconstruction    of 
the  old  road  to  suit  new  levels. 

Widening  to  120  Feet  (tramways  in  grass) 

Land  for  new  road,   13  1/3  yds.  at  5s £3       0       8 

Street  works  per  yard  lineal 4     13       7 

Tramways   (in  grass),   including   land,    1   yard 

at    £6  16  8 0     16       8 


£14     16     11 
Equals    £26,128  per  mile. 

This  estimate  does  not  include  for  any  alteration  to  the 
old  40-foot  road. 

This  is  a  special  case,  no  doubt,  as  in  making  the  120- 
ft.  road  it  is  possible  to  save  the  cost  of  reconstructing  the 
existing  road;  but  even  apart  from  that  the  wider  road  would 
not  seriously  exceed  the  cost  of  the  narrower  road.  The 
saving  of  £4,160  in  the  second  case  would  be  nearly  suffi- 
cient to  enable  an  extra  40  ft.  of  width  of  land  to  be  pur- 
chased at  a  price  of  3s  6d  per  yard.  That  price  would  be 
sufficient,  in  view  of  the  greater  advantage  to  the  owners  of 
real  estate  in  having  the  wider  road.  In  any  case,  if  such  a 
road  could  be  made  in  a  country  district  obviously  the  120-ft. 
road  could  be  made  cheaper  than  the  80-ft..  as  the  cost  of 
land  would  be  much  less  and  the  saving  in  construction 
would  be  the  same.  The  saving  in  paving  alone  due  to  lay- 
ing the  tramways  in  grass  is  £3,000  ($15,000)  per  mile. 
Tramways  running  on  grass  arc  less  noisy  and  do  less  in- 
jury to  the  land  from  a  residential  point  of  view.  In  fact, 
one  of  the  advantages  claimed  for  the  wider  road  is  that 
it  causes,  and  has  caused,  builders  to  erect  larger  houses, 
thus  keeping  the  richer  inhabitants  within  the  city  bound- 
aries. There  is  nothing  more  important  in  a  town  than 
to  keep  well-to-do  ratepayers  within  its  borders.  It  keeps 
down  the  taxes  by  keeping  the  assessable  values  high,  and 
keeps  a  class  in  the  city  whose  presence  is  most  desirable 
from  many  points  of  view.  There  is  no  need  for  these  wide 
roads  to  be  immediately  constructed  of  their  full  width.  The 
essential  thing  is  to  earmark  the  land  for  them,  that  is,  to 
plan  them.  The  cost  of  construction  can  be  spread  over  a 
long  period,  but  if  the  land  is  not  acquired  it  may  be  used 
for  building,  which  would  prevent  future  widening  except 
at  prohibitive   cost. 

Nearly  all  the  discussions  that  have  taken  place  at  this 
Conference  indicate  the  necessity  of  planning  our  systems 
of  roads  and  streets  in  a  comprehensive  manner.  Wearing 
surfaces  have  to  be  adapted  to  local  traffic  as  well  as  to 
traffic  outside  the  city;  to  factory  areas  as  well  as  residen- 
tial areas.  The  complex  question  of  modern  traffic  problem 
requires  consideration  to  be  given  to  the  width  of  main 
arteries  before  buildings  are  erected  upon  the  road  front- 
ages. In  the  financing  of  our  roads  we  have  to  recognize 
that  everything  that  is  spent  on  unnecessary  width  and  con- 
struction on  our  secondary  roads  is  so  much  capital  with- 
drawn from  use  in  improving  our  main  arterial  system. 

As  the  Deputy  Minister  of  Roads  of  Quebec  has  pointed 
out,  roads  are  largely  located  to  suit  property  lines  rather 
than  for  suitable  foundation  and  grades.  This  not  only  in- 
creases the  cost  and  difficulty  of  construction,  but  it  adds 


greatly  to  the  cost  of  buildings.  In  many  of  our  Canadian 
towns  people  who  want  gardens  cannot  obtain  them  unless 
they  have  twice  the  width  of  plot  of  land  that  is  really 
necessary  for  the  use  of  a  house.  Instead  of  having  the 
land  subdivided  so  as  to  give  them  space  at  the  rear  of 
buildings  they  have  to  acquire  land  at  the  side,  with  the 
result  that  they  probably  have  to  pay  twice  as  much  for 
local  improvements  as  is  really  necessary.  In  some  of  our 
cities,  such  as  Ottawa,  there  are  not  hundreds,  but  hundreds 
of  thousands,  of  yards  of  road  frontage  unoccupied  by  build- 
ings and  forming  a  burden  of  cost  upon  the  owners,  largely 
because  of  the  shallow  nature  of  the  subdivision.  When,  in 
addition  to  this  extra  width  of  frontage,  you  have  an  un- 
necessary width  of  road,  the  wonder  is  not  that  land  de- 
velopment is  so  expensive  in  Canada,  but  that  it  is  so  rea- 
sonable in  cost. 

Even  when  we  come  to  consider  bridges  and  culverts, 
how  often  have  we  to  face  unnecessary  difficulties,  owing  to 
lack  of  planning  of  lines  of  our  roads?  The  need  for  dust 
prevention  has  a  close  relation  to  the  question  of  making 
unnecessary  width  of  pavement,  and  who  that  has  studied 
the  enormous  cost  of  maintenance  but  has  been  forced  to 
recognize  that  half  of  the  trouble  is  in  maintaining  more 
surface  than  the  community  can  find  capital  to  construct 
properly  at   the  outset. 

Col.  Sohier  is  to  rea<l  a  paper  in  which  he  will  claim 
that  roads  be  built  to  suit  the  traffic  over  them.  That  is  a 
claim  which  one  would  think  need  only  be  stated  to  find 
unanimous  acceptance,  and  yet  in  actual  practice  we  have 
paid  little  attention  to  it  in  planning  and  designing  our  roads. 
One  principle  that  has  often  guided  municipalities  in  deter- 
mining width  of  roads  is  that  the  road  has  to  be  wide  in 
order  to  secure  sufficient  air  space  around  the  buildings. 
In  some  towns  it  is  laid  down  that  roads  have  to  be  60 
feet  wide  for  purposes  of  air  space,  and  yet  the  owners  of 
the  land  are  allowed  to  build  up  almost  every  available  yard 
of  their  site  with  buildings,  and  there  is  a  complete  absence 
of  air  circulation  except  in  the  streets.  If  we  are  nnable  to 
devise  means  to  secure  adequate  air  space  and  light  to  our 
buildings,  except  by  means  of  making  wide  roads,  I  suppose 
we  must  adhere  to  it,  but  to  permit  this  would  be  to  admit 
failure  to  control  a  matter  which  is  now  being  controlled 
by  most  civilized  countries  in  Europe.  We  have  to  recog- 
nize that  provision  of  air  space  is  entirely  separate  from  the 
question  of  street  width,  and  that  adequate  air  space  should 
be  provided  by  those  who  erect  the  buildings  and  not  by 
the  public  as  a  whole.  Streets  are  for  the  purpose  of  giving 
facilities  for  circulating  traffic  and  for  providing  access  to 
buildings,  and  they  should  be  designed  for  that  purpose  only. 
There  is  probably  one  matter  only  in  respect  of  which  the 
width  of  streets  has  a  direct  relation  to  buildings,  and  that 
is  in  respect  of  the  height  of  buildings.  Such  heights  should 
have  some  relation  to  the  width  of  the  street.  That  is  need- 
ed not  only  to  secure  light  and  air,  but  to  prevent  traffic 
congestion  as  the  town  grows.  Apart  from  that  question, 
however,  we  should  determine  the  question  of  light  and  air 
to  buildings  by  fixing  a  minimum  distance  between  all  build- 
ings on  opposite  sides  of  the  street  without  regard  to  the 
width  of  the  street  itself,  by  limiting  the  amounf  of  land  in 
the  subdivision  which  should  be  occupied  by  actual  building 
and  by  requiring  a  minimum  angle  of  light  to  all  windows. 
It  may  be  a  revelation  to  those  who  on  this  continent  are 
indifferent  to  the  question  of  heights  of  buildings  to  know 
that  London,  with  its  comparatively  low  buildings,  is  re- 
garded by  English  architects  and  engineers  as  not  being 
sufficiently  restricted  in  this  respect.  The  height  limitation 
in  London  is  approximately  100  feet,  and  it  is  considered 
that  this  height  should  only  be  permitted  in  streets  of  100 
feet  in  width.     Apart  from  special  cases  where  the  evil  of 
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IiIkIi  buildings  has  already  been  established,  ni>  buildings 
should  be  higher  than  the  width  of  the  streets  facing  them. 
Ample  justification  could  be  given  from  every  point  of  view, 
including  that  of  the  interests  of  real  estate,  for  such  a 
limitation. 

Four  Classes  of  Areas 

In  considering  the  ])lanning  of  streets  and  roads  we 
have  to  deal  with   four  classes  of  areas: 

(1)  Areas  already  built  upon,  like  the  developed  portion 
of  the  city  of  Toronto. 

(3)  Suburban  areas  which  are  likely  to  be  used  for  build- 
ing |)urposes  in  the  near  future. 

(3)  Rural  areas,  especially  those  which  lie  between 
centres   of  population. 

(4)  Sites  of  new  towns  which  are  likely  to  grow  up  in 
the  future. 

In  the  former  we  are,  of  course,  largely  handicapped 
by  existing  circumstances,  and  the  physical  difficulties  are 
such,  especially  where  we  have  undulating  ground  to  deal 
with,  that  it  is  almost  impossible  to  secure  satisfactory 
change  of  plan.  At  the  same  time,  it  requires  to  be  dealt 
with  in  a  systematic  way,  although  approached  from  a  dif- 
ferent standpoint  than  the  areas  which  are  not  yet  built 
upon.  We  have  to  consider  whether  it  is  wise  and  more 
economical  to  widen  a  street  or  to  make  a  new  diagonal 
street  instead  of  widening.  In  that  connection  considera- 
tion has  to  be  given  to  the  importance  of  directness  of 
route  and  to  the  provision  for  future  expansion.  In  London 
several  widenings  have  been  carried  out  and  soon  afterwards 
these  widenings  were  proved  to  be  insufficient.  It  is  nearly 
always  a  weakness  of  administrators  that  they  fail  to  look 
far  enough  forward  in  fixing  the  width  of  main  traffic  routes. 
The  great  cost  of  carrying  through  improvements  in  such 
areas  is  one  of  the  strongest  arguments  in  favor  of  plan- 
ning areas  not  yet  developed.  In  the  city  of  Leeds  in  Eng- 
land extensive  improvements  have  been  made  at  great  cost. 
The  City  Engineer,  Mr.  W.  T.  Lancashire,  recently  stated 
in  a  paper  that  the  improvement  schemes  in  Leeds  had  cost 
over  twelve  million  dollars.  This,  he  has  claimed,  furnished 
a  definite  admission  of  wrong-doing  in  the  past  and  a  power- 
ful justification  to  town  plan  new  areas  in  order  to  save 
such  expenditure  in  the  future.  There  is  not  only  the  actual 
direct  saving,  but  there  is  the  enormous  saving  of  time  and 
cost  to  manufacturers  and  the  community  in  general  by 
having  main  streets  of  stifficient  width. 

In  a  memorandum  prepared  for  the  Royal  Commission 
on  Traffic,  by  Sir  Wilfrid  Berry,  it  was  estimated  that  the 
wastage  due  to  delay  caused  by  insufficient  means  of  loco- 
motion would  amount  to  about  thirty  millions  annually  in 
London  in  the  earning  capacity  of  the  workers  alone.  With 
our  high  wages  in  Canada  and  the  need  for  stimulating  our 
industries  there  is  nothing  more  important  than  the  con- 
serving of  the  earning  capacity  of  our  workers. 

In  Leeds  the  cost  of  widening  streets  was  demonstrated 
to  be  rather  greater  than  the  cost  of  constructing  new  roads 
through  condemned  areas.  The  Engineer's  figures  show 
that  the  rate  per  mile  for  street  widening  varied  from  about 
$1,000,000  to  $8,600,000,  and  that  the  rate  per  mile  for  roads 
constructed  through  condemned  areas,  excluding  subways, 
was  from  $330,000  to  $'.100,000.  In  the  latter  case  no  allow- 
ance is  included  for  surplus  land,  but  in  a  scheme  of  this 
kind  power  should  be  taken  to  condemn  more  land  than 
is  actually  required,  so  that  the  community  can  reap  some 
advantage  from  its  improvement  by  disposing  of  the  sites 
fronting  on  the  new  street  or  streets.  The  great  Kingsway 
scheme  in  London  has  frequently  been  referred  to  as  an  ex- 
ample of  replanning,  but  it  is  ditlicult  even  yet  to  obtain 
accurate  figures  of  th?  cost  pf  that  scheme,  which  includes 


all  the  advantages  of  excess  condemnation.  The  total  esti- 
mate of  cost  was  about  thirty  millions.  This  sum  was  spent 
in  acquiring  an  unsanitary  area  where  3,172  persons  were 
accommodated.  The  new  Kingsway  is  10  feet  wide,  in- 
cludes a  tramway  subway  underneath,  and  takes  the  place 
of  a  series  of  narrow  alleys  and  streets  which  was  a  danger 
spot  in  London.  Although  the  County  Council  of  London 
is  unlikely  to  obtain  a  return  from  the  disposal  of  lands  to 
enable  it  to  materially  reduce  the  cost,  it  may  fairly  be  con- 
tended that  the  advantages  in  directness  of  route,  improve- 
ment of  alignment,  better  means  of  traffic  routes  and  clear- 
ance of  a  very  unsanitary  district  not  only  justify  the  ex- 
penditure, but  outweigh  any  advantage  that  would  have  re- 
sulted from  the  widening  of  the  streets  that  were  formerly 
existing.  Generally  speaking,  in  Britain,  where  the  question 
of  reconstructing  roads  through  condemned  areas  exists,  it 
has  been  found  that  it  is  often  cheaper  and  is  nearly  always 
better  to  construct  new  diagonal  roads  than  to  widen  ex- 
isting roads,  where  the  property  fronting  on  the  latter  is 
of  a  permanent  character. 

Providing  for  Future  Expansion 

The  issue  before  the  engineers  of  this  country  is  not 
only  to  have  good  roads  in  the  sense  of  having  them  pro- 
perly constructed,  but  to  endeavor  to  foresee  and  adequately 
provide  for  the  future  expansion  of  our  towns  by  planning 
these  roads.  We  want  to  save  costs  on  minor  roads,  to 
lay  down  main  radial  roads  of  adequate  width,  and  of  good 
alignment  and  grade,  and  to  connect  up  these  radial  roads 
in  our  suburbs  by  good  ring  roads.  The  question  of  direct- 
ness of  route  cannot  be  considered  in  isolated  streets  or 
areas.  Our  practice  of  having  straight  streets  on  the  rec- 
tangular plan,  with  utter  disregard  to  level  and  directness 
of  route  between  the  centre  or  the  circumference,  is  en- 
tirely wrong  in  principle  and  costly  in  practice.  Curved 
roads  are  often  an  advantage  subject  to  a  view  being  main- 
tained of  not  less  distance  than  100  yards.  It  is  more  im- 
portant to  avoid  sudden  deflections,  steep  grades,  and  col- 
lision points  than  easy  curves.  Curves  are  often  a  physical 
necessity  to  avoid  the  removal  of  enormous  quantities  of 
material.  Engineers  are  not  sentimentalists,  but  even  as 
practical  utilitarians  they  are  not  indifferent  to  the  value 
of  giving  some  aesthetic  effect  to  a  road  if  this  can  be  done 
without  loss  of  utility.  Some  regard  has  to  be  paid  to 
beauty,  to  the  preservation  of  trees  and  to  architectural 
effect,  and,  as  it  has  been  stated  elsewhere,  relief  of  traffic 
is  not  inconsistent  with  relief  to  the  eye.  I  cannot  enter 
into  the  question  of  alignment  of  streets  except  to  urge  the 
necessity  of  regard  being  paid  to  the  physical  character- 
istics of  the  site,  to  the  disposition  of  buildings  and  to  the 
need  for  securing  picturesque  effects  where  that  can  be  done 
without  loss  of  utility. 

I  have  endeavored  to  indicate  some  of  the  evils  which 
arise  from  want  of  planning  our  roads  and  streets,  and 
some  of  the  principles  which  should  guide  us  in  our  future 
action.  It  is  desirable  in  conclusion  to  indicate  some  of  the 
methods  which  we  should  adopt  to  secure  the  removal  of 
existing  evils  and  the  application  of  sound  principles.  It 
has  been  stated  that  this  Conference  is  concerned  with  facts 
and  not  with  opinions,  and  so  far  as  suggesting  any  policy 
for  future  action  is  concerned,  I  shall  confine  myself  to  pro- 
posals that  have  been  tested  by  experience.  But  it  is  as 
well  to. remind  ourselves  that  so-called  facts  and  experi- 
ences are  often  misleading,  and  that  sound  principles,  even 
when  not  tested  by  experience,  should  not  be  disregarded. 
Every  road  engineer  knows  how  easy  it  is  to  make  a  mis- 
take in  accepting  the  experience  of  one  locality  or  of  an 
isolated  case  as  a  guide.  That  does  not  arise  when  our  facts 
arc  based  on   sound  general  principles.     We  have  still  to 
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gain  much  practical  experience  in  regard  to  planning  our 
roads  and  streets,  and  as  time  goes  on  we  shall  learn  les- 
sons which  will  correct  and  alter  our  views  regarding  de- 
tails, but  on  the  main  principles  of  whether  we  should  plan 
our  systems  of  communication  or  leave  them  to  chance 
growth  and  at  the  tender  mercies  of  the  sub-divider,  I  claim 
that  we  all  have  enough  experience  to  enable  us  to  accept 
the   former  as   sound  in   practice   as   well   as   theory. 

How  then  is  it  suggested  that  we  should  proceed?  We 
have  the  example  from  what  has  been  done  in  Britain  un- 
der the  Town  Planning  Act  of  1909,  and  I  shall  briefly  refer 
to  the  schemes  which  have  been  carried  out  under  that 
Act  so  far  as  these  schemes  deal  with  the  planning  of  roads. 

In  Birmingham,  the  Engineer  has  prepared  a  plan  of  the 
arterial  road  system  which  it  is  proposed  to  adopt  within  an 
area  of  38,000  acres.  Several  town  planning  schemes  have 
been  or  are  being  prepared  to  deal  with  the  whole  of  the 
undeveloped  area  within  the  city,  and  with  some  area  out- 
side the  city.  The  schemes  include  provision  for  main  arter- 
ies from  80  ft.  to  100  ft.  wide  and  secondary  arteries  of  from 
40  ft.  to  60  ft.,  wide.  Only  the  lines  of  the  principal  roads 
are  fixed  under  the  scheme.  The  Corporation  will  make  these 
roads  at  its  discretion,  but  owners  have  a  right  of  appeal 
against  delay.  The  owners  of  land  along  the  frontage  of 
such  roads  will,  as  soon  as  their  land  is  used  for  building, 
contribute  $17  per  yard  lineal  on  each  side;  this  is  about 
half  the  cost  of  the  street  and  is  the  proportion  they  would 
have  to  pay  if  the  streets  were  of  by-law  width  (45  ft,).  All 
other  subsidiary  streets,  although  not  put  on  the  plan,  have 
to  be  laid  out  in  conformity  with  the  arterial  road  system 
at  the  expense  of  the  owners.  They  have  to  be  made  of 
such  widths  and  on  such  sites  as  the  Corporation  may  re- 
quire, and  when  an  owner  wishes  to  develop  a  portion  of 
his  estate  he  must  submit  a  plan  of  the  streets  for  the 
whole.  This  method  secures  co-operation  between  the  Cor- 
poration and  the  owners,  apportions  the  cost  of  street  mak- 
ing in  an  equitable  manner,  secures  wide  streets  or  narrow 
streets  as  the  case  may  require,  and  allows  of  elasticity 
to  meet  altered  conditions.  In  some  cases  not  more  than 
13  houses  and  in  others  not  more  than  15  or  18  can  be  erect- 
ed on  the  acre  on  an  average,  and  parts  of  each  area  are 
limited  for  use  for  residential  purposes,  other  parts  for 
manufacturing  purposes,  and  others  for  open  spaces. 

The  schemes  include  provision  for  compensation  for 
betterment,  demolition  of  buildings,  air  spaces  round  build- 
ings, and  adequate  building  lines.  As  far  as  practicable 
building  lines  of  15  ft.  from  the  road  boundaries  are  se- 
cured, with  a  minimum  width  of  72  ft.  between  all  buildings 
on  both  sides  of  a  road.  Thus,  on  the  main  arteries  of  100 
ft.  wide  the  distances  between  the  buildings  will  be  not  less 
than  130  ft.,  and  on  the  narrowest  roads  not  less  than  72  ft. 
The  following  are  details  of  the  alternative  cross  sections: — 

(1)  Roads  on  plan  to  be  constructed  by  Corporation: 
100  ft. — Primary  section— Pavement  35  ft.,  grass  43  ft.,  side- 
walks, curbs,  etc.,  22  ft. 

Ultimate  section — Same  construction  but  with  street 
railway  laid   in  the  grass. 
80  ft. — Pavement,  35  ft.,  grass  22   ft.,   sidewalks,   etc.,  23  ft. 
60  ft. — Pavement,   32   ft.,   grass   14   ft.,   sidewalks,   etc.,   14  ft. 
50  ft. — Pavement,  32  ft.,  grass  nil,  sidewalks,   etc.,   18   ft. 
42   ft. — Pavement,   26   ft.,   grass   nil,   sidewalks,   etc.,   16   ft. 

(2)  Alternative  sections  for  estate  development: 
82  ft.  between  buildings — 

60   ft. — Pavement   18   ft.,   sidewalks      12     ft.,     grass   next 

boundary   30   ft. 
50    ft. — Pavement     18     ft.,     sidewalks    12    ft.,    grass    next 

boundary  30  ft. 
72  ft.  between  buildings — 

48  ft. — Pavement    18    ft.,    sidewalks    12    ft.,    grass   next 

boundary  12  ft. 


36    ft. — Pavement    18    ft.,    sidewalks    10    ft.,    grass    next 

boundary  8  ft. 
20  ft.— Pavement  8  ft.,  sidewalks  12  ft. 
The  latter  must  not  exceed  150  ft.  in  length  and  have 
a  turning  place  for  carriages.  It  is  intended  to  meet  cases 
where  a  few  houses  are  erected  on  a  carriage  drive,  leading 
out  of  a  through  thoroughfare.  These  schemes  deal  with 
numerous  other  matters,  but  the  above  indicates  some  of  the 
provisions  regarding  streets  which  are  likely  to  be  of  in- 
terest to  this  Conference.  The  Corporation  will  probably 
spend  $50,000  in  preparing  these  schemes,  getting  them  ap- 
proved, preparing  surveys,  sections  and  estimates  for  arterial 
roads,  etc.  In  addition  to  that  it  may  have  to  ultimately 
spend  up  to  $2,000,000  in  carrying  out  its  own  part  of  the 
cost  of  construction.  But  this  is  in  a  city  of  about  1,000,000 
inhabitants  with  an  area  of  38,000  acres,  which  has  been 
spending  tens  of  millions  of  dollars  in  street  reconstruction 
in  the  past,  and  even  with  such  expenditure  securing  inade- 
quate results. 

I  have  only  time  to  briefly  refer  to  another  schetne 
for  what  is  practically  a  rural  area,  although  it  is  likely  to 
undergo  rapid  development  in  the  near  future.  In  the 
Ruislip  Northwood  scheme  dealing  with  an  area  of  5,900 
acres,  a  scheme  has  been  prepared  fixing  the  lines  and 
widths  of  the  main  arterial  roads  and  how  cost  is  to  be  met, 
securing  that  all  future  subdivisions  will  conform  to  the 
skeleton  plan  without  definitely  fixing  the  Tines  of  subsidiary 
roads;  fixing  building  lines  on  all  existing  and  proposed 
roads  at  a  distance  of  15  ft.  to  35  ft.  from  the  street  bound- 
aries; widening  existing  streets  and  adjusting  boundaries; 
diverting  or  stopping  of  land  to  be  built  upon,  cubic  space 
per  room,  height  of  buildings  (in  no  case  higher  than  width 
of  street),  delimitation  of  areas  for  factories,  workshops  and 
residences,  character  of  design  of  buildings,  protection  of 
trees,  prevention  of  unsightly  advertisements,  reservation 
of  land  for  open  spaces,  etc. 

The  cost  of  preparing  this  scheme  has  been  $5,000.  The 
ultimate  cost  to  the  ratepayers  of  carrying  it  out  will  be 
about   $150,000,   divided  as   follows: — 

Land   for   open   spaces,   cemeteries,   etc $  30,000 

(over  90  acres   of  open   spaces  were  given   free 
by  owners,  by  co-operation  under  the  scheme). 
Compensation  and  purchase  of  buildings   for  widen- 
ing          20,000 

Making  and  altering  roads 100,000 


$150,000 

This  expenditure  will  be  met  in  the  future  as  the  need 
arises,  and  as  the  benefits  are  derived  by  the  community. 
For  this  small  sum  this  local  authority  has  obtained  ad- 
vantages which  if  obtained  piecemeal  would  cost  ten  or 
twenty  times  as  much.  The  improved  road  system  or  the 
amount  of  open  space  obtained  are,  either  of  them,  worth 
the  expenditure.  These  enormous  advantages  are  the  re- 
sult of  planning  and  of  co-operating  with  the  owners  before 
development  takes  place.  The  owners  benefit  as  well  as 
the  local  authority,  and  an  added  security  is  given  to  the 
purchaser   of   property. 

About  two  hundred  municipalities  are  at  work  in  Eng- 
land either  preparing  similar  schemes  or  getting  authority 
to   prepare   them. 

In  Canada  Town  Planning  Acts  have  already  been  passed 
by  the  Provincial  Legislatures  of  Nova  Scotia,  New  Bruns- 
wick and  Alberta,  and  others  are  considering  the  matter. 
Those  who  are  interested  in  good  roads  and  in  the  planning 
of  roads  should  support  the  movement  to  have  similar  legis- 
lation in  the  other  provinces  and  to  encourage  its  application 
in  the  different  municipalities. 

A   revised   Act   is   now   before   the   Legislature   of   Nova 
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Scotia,  and  it  is  also  bc-iiiK  considficii  by  the  Coiiiiiiission 
of  Conservation  for  the  purpose  of  rtcomnundatinn  to  the 
other  provincial  legislatures. 

St.  John,  N.B.,  is  the  city  which  has  the  credit  of  be- 
ijig  the  first  to  apply  the  Act  in  Canada.  It  is  proceeding 
with  the  preliminary  steps  with  a  view  to  preparing  a  scheme 
for  about  10,000  acres,  of  which  over  one-half  is  outside  the 
city   limits. 

To  secure  the  application  of  democratic  principles  there 
must  be  regulation  of  the  abuses  of  liberty,  protection  of 
legitimate  private  interests,  and  consideration  of  the  liberty 
of  the  citizens  as  a  whole  in  contradistinction  to  the 
liberty  of  individuals.  We  flatter  ourselves  that  we  live  in 
a  state  of  government   based   on  democratic   principles,   and 


yet.  so  far  as  the  .planning  of  our  roads  is  concerned,  we 
follow  the  policy  and  principles  of  the  anarchist.  The  re- 
sult is  that  owing  to  a  false  and  mistaken  view  of  the  rela- 
tion between  private  and  public  interests  we  allow  both  to 
suffer.  That  has  been  so  in  the  past,  but  we  have  now 
arrived  at  a  stage  when  both  expert  and  average  public 
opinion  recognize  the  absolute  need  for  exercising  foresight 
and  common  sense  in  regard  to  the  whole  question  of  plan- 
ning our  system  of  roads,  particularly  in  our  growing  cities 
and  towns.  All  we  now  have  to  do  is  to  agree  on  the  right 
principles  on  which  to  proceed,  and  it  is  with  the  object  of 
indicating  some  of  these  principles,  and  illustrating  the  ex- 
tent to  which  they  are  being  adopted  in  practice  elsewhere, 
that  I  have  contributed  this  paper  to  this  Conference. 


Dust  Prevention 

By  Major  W.  W.  Crosby,  Consulting  Engineer,  Baltimore,  Maryland 


UP  to  ten  years  ago  the  subject  of  dust  preventioii  on 
roads  had  received  comparatively  little  attention 
except  in  a  few  specific  instances  and  in  connec- 
tion with  city  street  maintenance.  A  few  fruit- 
growers had  complained — especially  those  whose  property 
was  located  along  stretches  of  shell  or  soft  limestone  road- 
way— of  the  damage  done  by  clouds  of  dust  which  in  dry 
weather  covered  their  growing  trees  and  vines,  but  in  the 
main  a  considerable  amount  of  dust  from  even  improved 
roads  seemed  to  be  regarded  as  an  inevitable  accompaniment 
of  the  serviceable  roadway. 

Along  came,,  not  Ruth,  but  the  automobile.  Immediately 
the  duat  question  was  vastly  increased  in  importance  and 
brought  to  general  attention.  The  abutter  began  to  receive 
the  support  and  sympathy  he  deserved  from  the  neighbors 
and  from  the  visitors  to  the  locality,  from  the  travellers 
through  it,  and  even  from  the  autoniobilists  themselves,  whose 
driving  of  their  cars  was  interfered  with  by  the  clouds  of 
dust  raised  over  the  roadwaj*. 

In  fact,  the  wide  penetration  or  distribution  of  the  effects 
of  the  increased  dustiness  reminds  one  of  the  story  of  the 
colored  men's  discussion  on  the  artillery  now  in  use  abroad. 
Strickland  Gillilan  tells  it  thus: 

Three  colored  men  stood  on  a  Baltimore  street  corner. 

"Them  German  cannons  kin  hit  yo'  li'  mile  off!"'  said 
George. 

"That  ain't  nuffin',"  scorned  Joe.  "Them  thah  French 
guns  pick  a  man  outer  a  tree,  ten  mile  off!" 

Jim's  scorn  made  him  almost  speechless. 

"You  all  ain't  said  nuffin'  'bout  shootin' — huh  up!  You 
all  ain't  mentioned  GUNS!  W'y,  all  dem  English  shootin' 
irons  needs  is  to  know  yo'  address!" 

Even  "the  address"  of  the  road  authorities  seems  to  have 
been  given  the  dust,  for  they  were  forced  to  consider  serious- 
ly the  question  first  of  dust  suppression.  Naturally  the  under- 
lying .question  of  "Dust  Prevention"  followed. 

There  were  doubtless  other  factors  aiding  in  bringing 
about  the  consideration  of  this  subject — such,  for  instance,  as 
a  greater  public  interest  in  and  demand  for  better  hygienic 
conditions  on  the  roads  as  well  as  elsewhere,  and  a  realiza- 
tion of  the  importance  of  protecting  the  roadways  themselves 
from  the  removal  from  their  surfaces  of  fine  material  valu- 
able in  protecting  the  road  crust  itself  from  deterioration. 

It  has  never  been  suggested,  apparently,  that  the  remedy 
for  the  unhealthy  and  unsatisfactory  dustiness  of  the  high- 
ways was  the  abolition  of  the  motor  vehicle.  On  the  contrary, 
their  increase  in  numbers  and  their  development  for  all  sorts 
uf  purposes  seem  to  be  inevitable,  and  probably  fortunate. 
Therefore  the  antidote  seems  to  be  the  curing  of  the  defects 
of  the  roadway. 


There  can  be  no  one  best  material  or  one  best  method  for 
this  purpose,  as  the  same  conditions  are  scarcely  ever  met 
with  twice.  Therefore  some  discussion  here  of  the  vari- 
ous conditions,  materials  and  methods  of  use  may  be  per- 
tinent. 

It  is  generally  agreed  among  highway  authorities  that 
dust  proceeds  not  only  from  attrition  of  the  roadway  surface 
by  hard  tyres  and  the  feet  of  animals,  but  comes  also  from 
the  grinding  on  each  other  of  the  pieces  of  aggregate  or  road- 
metal  forming  the  pavement  or  crust.  This  internal  wear  of 
the  surfacing  is  much  greater  than  was  formerly  suspected, 
and  it  accounts  largely  for  the  layer  of  mud  and  dust  to  he 
found  on  macadam,  for  instance,  even  when  freely  removed 
from  the  surface  at  frequent  intervals  by  scraping  or  sweep- 
ing. 

The  amount  of  the  internally  produced  mud  seems  to  bear 
a  relation  to  the  weight  of  the  traffic,  and  to  the  moisture 
present — such  as  results  from  sprinkling  with  water — as  well 
as  to  the  friability  of  the  stone  used  and  to  the  methods  of 
construction. 

Heavy  vehicles,  even  when  shod  with  rubber  tyres,  set 
up  severe  strains  in  the  road-crust  and  tend  to  make  the  par- 
ticles of  stone  in  macadam  rub  against  each  other  in  resisting 
these  strains.  If  water  is  present  in  excess  in  the  mass  at 
the  same  time,  the  stones  wear  into  mud  more  easily.  Soft 
materials,  of  course,  produce  more  fine  material  than  harder 
ones  under  the  same  conditions.  If  the  particles  of  material 
composing  the  macadam  are  closely  knit  and  mechanically 
bound  together  by  their  angular  shapes,  they  naturally  move 
less  under  the  strains  and  the  rubbing,  and  the  amount  of 
fine  material  produced  is  consequently  less. 

Real  dust  prevention,  therefore,  it  will  be  seen,  begins 
with  the  construction  of  the  road-crust.  In  this  work  it  will  be 
necessary,  in  order  to  avoid  as  far  as  practicable  the  subse- 
quent production  of  both  superficial  and  internal  dust which 

latter  rises  eventually  to  the  surface  and  becomes  appreciable 
externally — to  select  road  metal  of  the  most  appropriate  hard- 
ness considering  the  traffic,  to  provide  by  proper  drainage 
against  the  continued  presence  of  an  excess  of  water  in  the 
road-crust,  and  to  secure  the  firmest  angular  bond  that  the 
metal  is  capable  of  in  the  macadam. 

It  has  been  found  that  even  where  good  road  metal  waa 
used,  and  where  the  traffic  was  light,  road-crusts  built  with 
the  use  of  an  excess  of  fine  material  in  their  first  construction 
have  proved  to  be  more  dusty  under  the  same  conditions  than 
where  the  fine  material  used  was  kept  to  a  minimum.  Evi- 
dently the  excess  of  fine  material,  not  only  from  its  presence 
easily  furnished  more  dust  to  be  raised,  but  also  prevented 
the  closest  interlocking  of  the  coarser  particles.  This  result- 
ed in  an   increased  movement  of  them  under  strains  on  the 
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surface,  and  consequently  the  production  of  more  interna' 
dust.  The  dustiest  kind  of  stoned  roadway  is  an  old  turnpike 
where  the  stones  are  liberally  mixed  with  earth  in  order  to 
help  their  compaction  under  traffic,  and  where  they  are  bed- 
ded in  a  matrix  of  line  material,  like  plums  in  a  pudding. 

With  modern  machinery  and  the  construction  of  the  ma- 
cadam by  sufficient  rolling  the  use  of  fine  material  should 
always  be  kept  as  low  as  possible.  It  will  have  to  be  used  to 
some  extent  for  filling  the  voids  between  the  coarser  parti- 
cles, but  even  then  a  selection  for  the  finer  particles  should  be 
made,  and  as  far  as  practicable  that  chosen  should  bfe  highly 
resistant  to  influences  tending  toward  its  reduction  to  dust. 
It  will  pay.  iir  using  limestone,  to  use  at  least  50  per  cent,  of 
the  fine  material  required  for  bonding  the  macadam  of  clean 
sand  such  as  would  be  suitable  for  mortar.  In  many  cases  all 
the  fine  material  necessary  may  profitably  be  such  sand,  even 
when  used  with  crushed  trap  rock;  and  with  shells  no  fine 
material  except  such  sand  should  ever  be  used.  The  best  re- 
sults are  never  obtained  liy  the  use  of  clay,  silt  or  loam  for 
binding  macadam. 

>Jo  matter  how  built,  a  roadway,  even  in  city  streets,  may 
become  superficially  dusty,  and  the  suppression  of  this  dust 
may  be  desirable.  Frequent  cleaning  or  removal  of  the  dust 
with  the  dirt  may  solve  the  problem,  or  it  may  be  imprac- 
ticable to  that  extent,  and  necessitate  other  measures. 

The  simplest  of  these  is  sprinkling  with  water  to  "lay 
the  dust."  The  objections  to  this  are:  that  it  is  seldom  done 
efficiently  because  it  has  to  be  done  periodically,  and  that 
between  the  times  of  sprinkling  when  a  temporary  excess  of 
water  is  applied  the  surface  condition  varies  from  muddiness 
to  dustiness  again.  Further,  the  cost  of  sprinkling  with 
water  may  be  too'  high  if  that  is  the  sole  means  of  suppress- 
ing the  dust.  Cleaning  by  sprinkling  or  washing  the  street 
surface  may  be  satisfactory  under  some  city  conditions. 

Efforts  have  been  made  to  increase  the  effectiveness  of 
water-sprinkling  by  the  use  of  sea-water,  which  contains 
hygroscopic  salts,  or  by  the  addition  of  such  salts  as  calcium 
chloride  to  the  water.  Under  some  conditions  the  results 
have  seemed  to  be  successful  to  a  certain  extent.  These  salts 
absorb  moisture  from  the  air  and  tend  to  keep  the  roadway 
surface  moist  enough  to  hold  down  the  dust  even  after  the 
water  originally  applied  with  them  has  disappeared  and  failed 
to  do  this.  Their  eflfect,  however,  is  not  permanent,  nor  is  it 
powerful  enough  to  meet  severe  conditions  of  traffic  tending 
to  produce  or  raise  dust.  Moreover,  these  salts  are  soluble, 
and  are  washed  away  to  the  gutters  and  water-courses  by 
rain.  TheV  re-application  becomes  necessary  at  intervals 
more  or  less  frequent,  according  to  local  conditions. 

The  salt  (calcium  chloride)  itself  has  been  used  on  the 
same  principles  by  being  spread  in  a  finely  divided  and  dry 
state  over  the  roadway  surface.  When  used  in  this  way  the 
effects  of  it  are  perhaps  stronger  and  more  noticeable  or 
lasting. 

What  might  be  called  another  "chemical"  process  con- 
sists in  the  use  of  concentrated  sulphite  liquor,  usually  pro- 
duced as  a  waste  or  by-product  by  wood  pulp  mills,  and 
commercially  known  as  "Glutrin."  The  "Glutrin"  is  used 
either  with  or  without  the  addition  of  water.  The  effects  of 
the  "Glutrin"  are  composite.  It  has  some  cementing  powers 
such  as  exist  with  sugar.  It  also,  through  its  tannic  acid 
content,  has  a  chemical  effect  on  some  of  the  materials  com- 
posing the  road-crust,  which  tends  perhaps  to  strengthen 
their  normal  binding  power.  For  instance,  it  may  make  a 
clay  much  more  plastic  and  tenacious.  Further,  road  sur- 
faces treated  with  "Glutrin"  seem  to  "set  up"  harder  and  to 
resist  abrasion  better. 

The  "Glutrin"  is,  however,  more  or  less  soluble  in  water. 
and  will  be  washed  out  of  the  road-crust  eventually,  even  if 
the  impregnation  is  fairly  deep,  as  subsequent  wetting  of  the 
crust  brings  the  "Glutrin"  gradually  to  the  surface.     In  short. 


under   some   conditions   the   use   of   "Glutrin"   as   a   dust   pre- 
ventive has  proved  fairly  successful. 

The  most  successful  of  the  materials  used  for  either  the 
prevention  or  the  suppression  of  dust  on  roadways  are  the 
bituminous  materials,  and  they  can  generally  be  used  for  both 
purposes.  If  the  voids  in  the  road  metal  are  filled  with  bitu- 
minous material  the  internal  production  of  dust  is  prevented. 
Even  the  external  production  of  dust  may  be  reduced  be- 
cause of  the  cushioning  effect  of  the  pitchy  matrix  and  the 
greater  resiliency  thus  given  the  piece  of  road-metal  sub- 
jected to  the  shock  or  attrition  of  traffic.  If  the  bituminous 
material  is  only  applied  to  the  surface  of  the  road-crust,  it 
still  reduces  the  dust  nuisance  by  suppressing  the  raising  of 
the  dust  underneath  or  mixed  with  it,  and  in  many  cases  by 
protecting  the  road-metal  from  any  superficial  wear  from 
traffic.  Further,  a  proper  bituminous  material  possesses  to  a 
larger  degree  than  do  other  materials  the  ability  to  absorb 
a  considerable  amount  of  dust  produced  elsewhere  and 
brought  on  to  the  roadway  through  various  agencies.  This  's 
important  from  the  economic  point  of  view. 

The  question  of  what  is  a  "proper"  bituminous  material 
will  depend  so  largely  in  any  case  upon  the  local  conditions 
that  no  close  definitions  can  be  given  in  this  paper.  Perhaps 
it  might  be  said  that,  generally  speaking,  the  asphaltic  oils 
are  better  for  this  work  than  the  paraffin  base  oils;  that  a 
good  bituminous  dust-layer  will  give  benefits  other  than  the 
mere  reduction  of  dustiness  on  the  roadway — such,  for  in- 
stance, as  the  reduction  of  noisiness  and  an  increase  in  sani- 
tariness — and  that  usually  its  proper  application  will  be  in 
the  interests  of  both  economy  and  general  satisfaction. 

On  the  other  hand,  the  iinproper  use  of  an  unsuitabK- 
bituminous  material  will  produce  results  on  the  roadway 
second  to  none  as  far  as  nastiness  and  general  dissatisfaction 
are  concerned. 

In  closing  this  necessarily  brief  discussion  of  an  import- 
ant subject,  allow  the  speaker  to  repeat  what  he  has  said  so 
often — that  is,  try  to  be  wise  in  this  work  and  profit  from  the 
experience  of  others  who  have  used  the  materials,  and  not 
depend  wholly  for  information  or  advice  on  those  who  arc- 
pushing  the  sale  of  some  so-called  "dustlayer." 


Concrete  Roads  and  Streets 

By  H.  S.  Van  Scoyoc,  Chief  Engineer,  Toronto- 
Hamilton  Highway  Commission 

THE  use  of  concrete  as  a  paving  material  is  fast  pass 
ing  the  experimental  stage.  Although  it  is  doubt- 
ful if  there  is  yet  sufficient  information  at  hand  to 
permit  of  a  close  approximation  as  to  the  life  of 
concrete  pavements  under  varying  conditions  of  traffic,  soil 
and  climate,  there  are  particular  cases  on  record  showing  the 
economy  of  this  type  of  pavement  after  periods  of  actual  use 
ranging  from  five  to  ten  years. 

There  are  at  least  a  few  streets  to-day  in  good  condition 
after  twenty  years  of  service,  which  would  seem  to  show  that 
if  there  were  failures  in  the  earlier  work  they  could  probably 
be  traced  to  the  same  causes  that  will  produce  failures  now. 
It  is  a  fact,  however,  that  there  was  more  reason  for  at- 
tempting mixtures  weak  in  cement  then,  when  a  barrel  of  ce- 
ment cost  from  three  to  four  times  as  much  as  it  does  now. 
In  addition,  the  remarkable  increase  in  motor  traffic  during 
the  last  ten  years  has  made  it  much  more  difficult  to  main- 
tain those  types  of  paving  in  which  the  various  separate  units 
are  not  held  together  by  a  positive  binder  as  is  the  case  with 
concrete.  It  has  also  greatly  increased  the  life  of  concrete 
or  similar  surfaces  because  of  the  decrease  in  wear  from 
rubber-tired  vehicles  as  compared  with  that  from  horse- 
drawn,  steel-tired  traffic. 

If  it  is  granted  that  there  must  be  some  merit  in  a  paving 
material  the  total  yardage  of  which  in  Canada  and  the  United 
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States  increased  in  l'.)i:i  iram  ',),0()0,000  square  yards  to  1«,- 
OOO.OOO  square  yards  and  of  which  16,000,000  square  yards  were 
laid  during  1914,  it  ought  to  be  worth  while  to  note  s(jinc  of 
the  facts  that  have  been  established  by  experience — more 
|iarticularly  <lurinH^  tlic  last  five  years. 

Sub-Grade 

The  fundamentals  in  road-liuilding  hold  good  for  cuu- 
Crete  just  as  for  tlie  other  types.  A  system  of  drainage  must 
be  provided  which  will  keep  the  water-level  well  below  the 
sub-grade.  This  is  especially  true  where  frost  has  to  be  con- 
tended with.  Where  the  natural  soil  is  heavy  clay  or  other 
material  that  is  not  self-draining  there  are  certain  advantages 
in  placing  the  concrete  upon  several  inches  of  gravel  or  other 
pervious  material.  If  surface  water  does  get  beneath  the 
concrete  it  then  has  a  better  opportunity  to  get  away.  In 
addition — especially  in  hot,  dry  climates — there  will  be  n(> 
trouble  from  cracks  developing  in  the  concrete  slab  due  lo 
the  drying  out  and  cracking  of  the  sub-base  material.  This 
may  occur  whert  the  concrete  is  laid  directly  on  the  natural 
soil.  The  sub-grade  should  be  constructed  with  the  idea  of 
having  it  evenly  compacted  for  the  full  width  of  the  road  sec- 
tion. This  means  special  care  where  the  concrete  is  replacin;; 
a  highly  crowned  macadam  road  which  was  also  probably  not 
of  as  great  a  width  as  the  new  road  will  be.  No  doubt  the 
bearing  power  of  the  soil  can  be  greatly  increased  by  careful 
rolling  with  a  heavy  roller,  and  this  is  certainly  very  desir- 
able; but  it  is  of  at  least  equal  importance  that  all  parts  be 
evenly  compacted. 

In  order  that  the  greatest  thickness  of  concrete  shall 
come  where  it  is  most  needed  the  sub-grade  should  be  Hat  up 
to  a  width  of  roadway  that  does  not  increase  the  thickness  of 
the  concrete  slab  at  the  centre  unreasonably.  With  the  crown 
usually  given  concrete  roadways  (1/100  of  the  width)  the  lim- 
iting width  would  be  about  twenty  feet.  Beyond  this  width 
the  sub-grade  should  be  slightly  crowned  so  that  the  thick- 
ness of  the  concrete  at  the  centre  will  remain  constant. 

Materials 

There  is  some  diflference  of  opinion  as  to  whether  it  is 
the  mortar  composed  of  the  fine  aggregate  and  cement  or 
whether  it  is  the  coarse  gravel  or  broken  stone  that  has  to 
resist  the  wear  on  the  road  surface.  It  seems  reasonable  to 
suppose  that  both  contentions  may  be  right;  that  is,  if  a  uni- 
formly tough,  hard  fine  aggregate  is  used  with  a  compara- 
tively soft  coarse  aggregate  the  mortar  may  take  the  wear, 
while  with  reverse  conditions  the  wear  many  come  on  the 
coarse  materials.  With  ideal  materials  both  fine  and  coarse 
aggregates  should  be  tough,  and  uniformly  tough — for  it 
seems  almost  axiomatic  that  if  construction  is  properly  car- 
ried out  the  life  of  the  pavement  will  depend  directly  upon 
the  quantity  and  character  of  the  trafiic  and  the  wear-resist- 
ing qualities  of  the  aggregates.  Materials  that  show  unifori"'. 
wear  are  certainly  to  be  preferred  over  those  containing  some 
very  tough  and  some  very  soft  particles. 

It  is  a  mistake  to  use  any  material  as  a  fine  aggregate 
which  has  not  been  actually  mi.xcd  with  cement  and  made  up 
into  test  pieces  and  compared  in  strength  with  the  results 
secured  from  the  same  cement  and  standard  sand.  In  more 
than  one  instance  sands  which  to  the  eye  have  appeared 
fairly  good  show  absolutely  no  strength  even  in  long  time 
periods.  Needless  to  say,  the  cement  should  be  of  known 
good  quality;  but  it  should  not  be  expected  to  make  up  for 
the  deficiencies  of  the  other  materials,  which  even  in  con- 
crete for  road  work  comprise  a  bulk  about  five  times  that  of 
the  cement. 

Proportioning 

While  the  proportions  may  be  varied  slightly  accordinE: 
to  the  nature  of  the  aggregates  used',  in  most  of  the  work 
now  being  undertaken  a  mixture  of  about  one  part  of  cenienl 
to  one  and  <inc-half  parts  of  fine  aggregate  to  three  parts  of 


coarse  aggregate  is  specified.  It  seems  strange  that  in  road 
work  there  have  been  so  few  attempts  made  to  get  away 
from  wheelbarrow  or  bottomless  box  proportioning.  It  is 
one  part  of  the  work  in  which  less  progress  has  been  made 
than  in  most  of  the  others.  There  haye  been  some  excep- 
tions— notably  one  road  in  Oregon,  where  the  proportion- 
ing was  done  by  bins  at  a  central  plant  and  three  charges 
for  the  drum  of  the  mixer  carried  in  each  car  of  the  Indus- 
trial Railway  train  that  was  used  to  convey  the  material  to 
the  road.  On  one  of  the  Maryland  roads  small  dump  cars 
were  used  in  connection  with  a  narrow  gage  track.  Parti- 
tions were  placed  in  the  cars  so  that  one  side  of  the  car 
held  exactly  one  charge  of  cement  and  fine  aggregate  and 
the  other  side  the  right  quantity  of  coarse  aggregate.  Elacli 
car  in  this  case  thus  held  the  material  for  one  batch.  Uotli 
schemes  have  been   reported  as  satisfactory. 

Mixing 

There  has  been  wide  variation  in  practice  as  to  the  time 
and  speed  required  for  mixing,  but  it  is  now  realized  that  thv 
number  of  revolutions  a  minute  of  the  drum  may  vary  with 
the  type  of  mixer,  the  size  of  the  drum  and  the  nature  of  the 
mixture.  For  satisactory  results  it  is  usually  necessary  to 
keep  the  batch  in  the  drum  for  at  least  one  minute.  It  is 
very  desirable  that  a  uniform  mixture  be  secured.  The  con- 
crete should  be  of  such  a  consistency  that  it  will  stand  with- 
out Howing  when  deposited.  It  should  not  be  sloppy,  but  it 
should  be  wet  enough  to  settle  in  place  with  the  tamping  that 
it  receives  from  the  strike-board. 

Finishing 

When  the  width  of  the  road  or  street  is  not  greater  than 
eighteen  feet  the  proper  shape  can  be  given  the  concrete  by 
means  of  a  strike-board  or  template  cut  to  the  desired  crown, 
it  rests  on  the  side  forms,  and  is  worked  slowly  up  and  down, 
and  at  the  same  time  slowly  forward,  by  a  man  at  either  end. 
If  the  surface  is  to  be  true  the  side  forms  must  be  carefully 
set  to  line  and  grade.  Any  imperfections  here  will  be  repro- 
duced on  the  road  surface.  For  wider  streets  a  more  satis- 
factory surface  is  usually  secured  by  driving  stakes  to  the 
proper  grade  at  intervals  of.  say.  four  feet  and  having  the 
linishers  work  to  the  tops  of  them — removing  them,  of 
course,  when  they  have  served  their  purpose.  In  any  case 
the  surface  should  be  finished  with  a  wooden  Hoat  before  the 
concrete  has  set  up.  The  finishers  should  remove  any  little 
depressions  or  high  spots  that  may  exist,  and  should  leave 
a  surface  that  is  even  but  not  smooth. 

Joints 

Transverse  joints  are  now  usually  spaced  at  intervals  of 
about  thirty-five  feet,  although  the  spacing  varies  consider- 
ably above  and  below  this  figure.  The  joints  need  not  be 
wide,  but  arc  preferably  filled  with  a  bituminous  felt  that 
will  accommodate  itself  to  the  changes  in  the  length  of  the 
slab  with  varying  temperatures  and  moisture  content.  They 
should  be  waterproof,  and  should  be  so  placed  that  there  will 
be  no  unevenness  in  the  surface  of  the  road  at  that  point. 
In  no  other  part  of  the  construction  will  lack  of  careful 
workmanship  be  so  evident  as  at  the  joints.  There  has  been 
some  tendency  to  reduce  the  joint  thickness  at  the  time  of 
construction  to  1/I6th  of  an  inch  or  less  and  provide  no 
joint  filler.  There  is  an  element  of  danger  in  this  method 
where  the  ranges  of  temperature  are  as  g^reat  as  they  arc  in 
this  climate.  In  one  case  where  cross  joints  were  widely 
spaced  joints  that  were  tight  during  construction  opened  fully 
H  of  an  inch  the  following  spring,  due  to  contraction  during 
the  winter.  Water  could  enter  under  tl»ese  conditions  and 
cause  serious  trouble.  Joints  are  now  usually  made  at  right 
angles  to  the  centre-line  of  the  road,  although  in  some  cases 
they  have  been  paced  diagonally  across  it.  In  any  event, 
they   should  be  made  vertical,  as  there  have  been  some  in- 
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stances   where   slabs   have   been   forced   upwards   when    bolli 
faces  were  not  perpendicular. 

Protection 

If  there  is  wind  or  strong  sun  the  surface  should  be 
covered  with  tarpaulins  just  as  soon  as  they  can  be  placed 
without  marking  the  concrete.  When  the  concrete  is  about 
twenty-four  hours  old  this  covering  should  he  replaced  by 
about  two  inches  of  sand  or  soft  earth.  The  concrete  should 
be  sprinkled  just  as  soon  as  it  will  stand  it  without  marking, 
and  should  be  kept  damp  for  at  least  ten  days.  Large  quan- 
tities of  water  are  required  for  concrete  road  construction, 
for  the  sub-grade  should  be  well  mcfistened  before  th^  con- 
crete is  placed,  and  in  addition  to  the  water  required  for  mix- 
ing there  should  be  a  supply  for  sprinkling. 

It  has  been  said  that  a  year  of  serviceable  life  is  added 
to  a  road  for  every  day  that  traffic  is  kept  off  it.  When  pos- 
sible no  traffic  should  be  permitted  for  at  least  three  weeks, 
and  if  the  weather  is  cold  and  damp  this  period  must  be  in- 
creased. 

Two-Course  Work 

It  is  a  mistake  to  say  that  satisfactory  two-course  pave- 
ments cannot  be  laid;  many  examples  could  be  cited  to  dis- 
prove the  statement.  There  are  several  disquieting  factors 
introduced,  however,  with  this  type  of  construction.  If  the 
top  course  is  not  deposited  almost  immediately  after  the  bot- 
tom course  there  is  danger  that  the  two  courses  will  not  unite 
properly.  Usually  the  top  course  is  much  richer  than  the 
bottom.  This  is  undesirable  for  two  reasons.  In  the  first 
place,  the  expansion  and  contraction  of  the  concrete  varies 
with  the  srength  of  the  mixture,  and  in  the  second,  the  ex- 
pansion and  contraction  vary  with  the  moisture  content.  The 
moisture  content  will  probably  be  greater  in  the  bottom 
course,  because  it  will  usually  take  up  some  moisture  from 
the  sub-grade,  while  the  top  course  will  be  practically  water- 
proof. In  either  of  these  cases  there  must  be  unequal  move- 
ment of  the  two  courses. 

However,  where  local  materials  are  poor  in  quality  and 
economy  is  necessary  there  is  a  justification  for  using  the 
cheap  local  materials  for  the  bottom  course  and. bringing 
from  a  distance  materials  of  suitable  quality  for  the  top 
course. 

Reinforcing 

Xo  concrete  road  or  street  will  be  injured  by  the  addi- 
tion of  reinforcing.  It  is  almost  certain,  however,  that  all 
cracks  of  such  a  width  as  to  be  visible  to  the  eye  will  not  be 
prevented  by  the  addition  of  the  weight  of  reinforcing  usual- 
ly specified  for  concrete  roadways. 

Where  subsoil  conditions  are  bad — due  either  to  the 
nature  of  the  material  or  to  the  openings  that  may  have  been 
made  for  pipe  ines — there  is  value  in  reinforcing.  Where 
the  appearance  of  a  road  or  street  is  of  major  importance 
reinforcing  should  be  used.  It  is  a  question,  however,  whe- 
ther it  has  yet  been  shown  that  reinforcing  is  economically 
justified  for  tlie  usual  widths  of  country  roads  where  an  occa- 
sional crack  cannot  be  considered  a  serious  fault. 

Maintenance 
It  has  been  said  that  the  justification  for  the  use  of  con- 
crete lies  in  the  low  maintenance  costs.  With  proper  ma- 
terials and  workmanship  the  annual  charge  for  repairs  to  the 
concrete  surface  should  be  small.  There  may  be  some  sur- 
face pitting;  there  may  be  some  cracks  requiring  attention; 
there  probably  will  be  some  joints  to  be  taken  care  of;  and 
on  country  roads  there  certainly  will  be  shoulders  to  main- 
tain and  ditches  to  keep  open.  Undoubtedly  some  provision 
shoud  be  made  for  the  maintenance  of  even  a  concrete  road. 

Costs 

Naturally  the  cost  of  the  roadway  proper  will  depend 
upon  the  cost  of  the  cement,  the  fine   aggregate  and   coarse 


aggregate  on  the  road,  and  the  labor  cost  for  combining  them 
properly  and  placing  them  in  the  road.  The  cost  of  materials 
will  vary  greatly  with  the  distances  they  must  be  hauled. 
The  labor  costs  will  depend  to  some  extent  upon  the  organ- 
ization. In  rare  instances,  where  conditions  are  particularly 
favorable,  the  cost  per  square  jard  may  be  as  low  as  one 
dollar.  Usually  the  cost  should  be  below  one  and  one-half 
dollars.  An  average  price  in  this  vicinity  will  be  in  the  neigh- 
borhood of  $1.35. 

In  conclusion,  there  is  to  my  mind  an  analogy  between 
concrete  road  building  and  the  statement  in  mechanics  that 
the  work  taken  out  of  a  machine  cannot  exceed  the  work  put 
into  it.  In  other  words,  if  a  satisfactory  road  is  to  be  built 
there  must  be  a  constant  effort  to  secure  the  highest  possible 
grade  of  concrete.  Concrete  is  its  own  inspector.  In  con- 
crete roadways  concrete  has  its  most  severe  test.  The  ma- 
terial is  equal  to  the  test,  but  it  is  at  the  mercy  of  the  user. 


Mussens,  Limited,  Announce  "Business 
as  Usual" 

The  many  friends  of  Messrs.  Mussens,  Limited,  the  well- 
known  Montreal  firm  that  recently  went  into  liquidation, 
will  be  interested  in  the  announcement  made  over  the  sig- 
nature of  the  President,  Mr.  W.  H.  C.  Mussen,  that  Mr. 
John  J.  Robson,  chartered  accountant,  of  Montreal,  has  now 
been  appointed  Permanent  Liquidator  to  the  Company,  and 
that  the  Court  has  granted  the  application  of  the  firm  to 
continue  business. 

Messrs.  Mussens  are  now  carrying  on  an  active  cam- 
paign for  business,  and  they  will  make  every  effort  to  reduce 
their  stock,  collect  open  accounts,  and  reduce  overhead 
charges,  with  a  view  to  ultimate  reorganization.  All  pur- 
chases made  by  them  from  now  on  will  be  paid  for  by  the 
Liquidator. 

The  extended  and  sound  connections  made  by  the  firm 
throughout  constructional  Canada  and  their  high  standing 
will  doubtless  ensure  their  obtaining  a  greater  measure  of 
business  than  ever  before.  The  assurance  that  all  inquiries 
will  receive  prompt  attention  and  that  orders  will  be  filled 
without  delay  needs  no  substantiation  at  our  hands. 


At  the  recent  meeting  of  the  Associated  Boards  of  Trade 
held  at  Sherbrooke,  Que.,  road  work  in  the  province  came  in 
for  considerable  discussion.  The  statement  was  made  that 
road  construcion  in  Quebec  would  continue  with  unabated  ac- 
tivity, and  that  in  all  probability  the  trunk  road  from  Len- 
noxville  to  Norton  would  be  put  through  this  coming  sum- 
mer. This  road  is  to  be  built  by  the  Government  as  one  of 
the  main  branches  of  trunk  roads  leading  from  the  United 
States  through  the  eastern  townships  to  Montreal  and  Que- 
bec. It  will  provide  a  direct  route  from  Portland,  Boston, 
and  practically  all  the  New  England  States  into  the  most  in- 
teresting and  picturesque  portion  of  Canada. 


Emerson  is  the  centre  of  a  newly-organized  good  roads 
district  in  Manitoba.  The  movement  is  expected  to  receive 
quite  an  impetus  from  split-log  drag  competitions,  which  are 
to  be  instituted.  It  is  expected  that  later  on  another  dis- 
trict, with  Morris  as  its  centre,  will  be  organized.  When  this 
has  been  accomplished  a  splendid  road  all  the  way  from  Win- 
nipeg to  Emerson  may  be  anticipated. 


The  Dominion  Sheet  Metal  Company,  Limited,  capital- 
ized at  $300,000,  have  purchased  a  4}4-acre  site  at  Hamilton, 
Ont.,  for  the  erection  of  a  new  factory.  At  the  outset  em- 
ployment will  be  given  at  about  100  people,  and  the  output 
will  be  15.000  tons. 
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The  Selection  of  Asphaltic  Materials  for  Road 

Construction 


By  Alfred  A.  Berkowite 


TO  specify  an  asphalt  by  its  chemical  or  its  phy- 
sical properties  alone  is  not  enough.  The 
chemical  properties  of  two  asphalts  might  be 
the  same,  while  physically  they  differed  mark- 
edly Moreover,  a  relationship  exists  among  certain 
l)ro])erties,  and  there  is  danger  of  assigning  limitations 
to  the  several  properties  covered  in  a  given  specifica- 
tion without  considering  the  effect  of  each  limitation 
u])(in  the  other  properties  included.  For  instance,  the 
higher  the  ductility  required  of  an  asphalt  the  more 
susceptible  it  is  to  change  in  temperature. 

Furthermore,  the  engineer  cannot  be  governed  en- 
tirely by  theoretical  considerations,  but  must  keep  in 
mind  the  ability  of  the  manufacturers  to  meet  his  re- 
quirements. Instances  can  be  cited  where  the  com- 
binations of  i)roperties  required  have  not  existed  in 
any  commercial  material.  These  impossible  require- 
ments usually  result  when  the  engineer  selects  clauses 
here  and  there  from  several  other  specifications  which 
he  knows  have  given  satisfaction. 

With  a  view  to  remedying  this  evil,  the  American 
Society  of  Civil  Engineers,  the  American  Society  f(jr 
Testing  Materials,  etc.,  have  prepared  standard  speci- 
fications for  asphaltic  materials  in  various  kinds  of 
road  construction.  These  specifications  are  very  well 
drawn  up  and  serve  their  purpose  admirably,  provided 
they  are  correctly  and  intelligently  used.  It  is  in  this 
regard  that  experience  can  help  us.  In  cases  where 
these  specifications  have  been  used,  nearly  all  the  fail- 
ures have  been  due  to  the  fact  that  the  specifications 
were  followed  blindly,  without  an  undei  standing  of 
their  value  and  their  interpretation ;  merely,  as  it  were, 
substituting  in  a  formula  without  considering  the 
units  involved. 

A  knowledge  of  the  value  and  interpretation  of 
each  test  nnist  be  possessed  by  every  engineer  who 
makes  or  who  uses  specifications  before  he  can  hope 
to  obtain  success  in  the  employment  of  these  very 
desirable  materials.  This  is,  in  fact,  the  chief  lesson 
of  experience.  Then,  knowing  these  facts,  and  keep- 
ing in  mind  the  lessons  of  service  tests  of  similar  ma- 
terials under  similar  conditions,  the  engineer  can  em- 
l)loy  specifications  with  the  assurance  that  his  work 
will  be  a  success. 

The  value  and  interpretation  of  the  more  important 
tests  required  of  asphaltic  materials  will  be  discussed. 

The  individual  tests  usually  specified  may  be  di- 
vided into  three  groups:  (1)  They  may  directly  indi- 
cate the  suitability  of  the  material  specified  for  a  given 
use:  (2)  they  may  serve  as  a  means  of  identifying  the 
material  or  its  source,  and  (3)  they  may  serve  to  con- 
trol uniformity  in  the  preparation  or  manufacture  of  a 
material. 

Suitability 

The  most  important  test  belonging  to  the  first 
group  is  the  determination  of  the  consistency  or  vis- 
cosity. The  consistency  or  viscosity  of  a  material  is 
its  degree  of  firmness  as  determined  by  measuring  its 
internal  friction.  Reciuiring  this  test  in  the  sjjecifica- 
tions  is  of  value,  since  a  physical  test  can  generally 
be  better  understood  than  any  corresponding  chem- 
ical  one.     This   test,   however,   can   be   of   maximum 

*  Extract  of  a  prize  essay  submitted  in  a  recent  coni|>etition  instituted 
by  the  Barber  Asphalt  Paving  Comtmny. 


value  only  when  applied  to  a  specific  type  of  asphaltic 
material  and  when  considered  in  connection  with 
other  tests  which  by  themselves  may  not  directly  in- 
dicate suitability.  Thus  for  one  type  of  bituminous 
concrete  pavement  the  proper  penetration  at  25  de- 
grees C.  for  a  California  asphalt  may  be  between  7 
and  9  mm.,  while  the  proper  penetration  limits  for  a 
fluxed  Bermudez  asphalt  to  be  used  in  exactly  the 
same  type  of  pavement  and  under  the  same  conditions 
may  be  from  14  to  16  mm.  Again,  experience  has 
shown  that  a  harder  asphalt  cement  is  needed  for  a 
sheet  asphalt  pavement  of  sand,  powdered  limestone 
and  asphalt  cement  than  for  a  pavement  containing 
crushed  stone.  The  amount  of  traffic  and  the  climate 
are  also  important  factors  to  be  considered  in  fixing 
penetration  limits  for  any  asphaltic  material. 

.Another  test  serving  to  indicate  the  suitability  of 
a  material  for  any  special  purpose  is  the  volatilization 
test.  A  determination  is  made  of  the  loss  in  weight 
of  the  material  by  volatilization,  and  of  the  consist- 
ency of  the  residue.  Tt  is  of  considerable  value  when 
applied  to  road  oils.  The  loss  in  weight  thus  found 
is  a  fair  indication  of  the  loss  by  volatilization  suffered 
by  the  material  in  the  course  of  time  when  applied  to 
the  road,  and  also  the  character  of  the  residue  is  sim- 
ilar to  that  eventually  left  in  the  road.  The  residue 
should  be  of  a  sticky  nature.  If  the  residues  of  these 
oils  are  not  sticky  and  adhesive  they  will  produce  an 
undesirable  surface  in  wet  weather.  A  paraffin  oil  will 
produce  a  greasy  residue,  and  is,  consequently,  worth- 
less for  road  work,  whereas  an  asphaltic  oil  may  be 
successfully  used  for  this  purpose. 

Identification  of  Source  of  Asphalt 
The  more  important  tests  serving  as  a  means  of 
identifving  the  source  of  a  material  or  even  the  mateii- 
al  itself,  are  the  specific  gravity,  melting  point,  solu- 
bility in  carbon  disulphide  and  fixed  carbon  determin- 
ations. The  specific  gravity  of  an  asphaltic  material 
is  one  of  the  most  important  characteristics  used  to 
determine  its  identity.  This  is  especially  true  if  its 
specific  gravity  is  considered  in  connection  with  the 
consistency  of  the  material,  and  sometimes  its  solu- 
bility in  carbon  disulphide.  Thtis  a  bituminous  ma- 
terial with  a  specific  gravitv  of  0.99  and  a  penetration 
of  7  mm.  at  25  degrees  C.  is  a  blown  product.  Fluid 
consistency  and  a  high  specific  gravity  of  1.25  in  a 
tar  serves  to  identify  it  as  a  coal  tar.  and  the  identity 
is  strengthened  if  its  solubility  in  carbon  disulphide 
is  as  low  as  75  per  cent.  .As  applied  to  oil  and  oil 
products,  the  sjiecific  gravity  roughlv  indicates  the 
amount  of  heavy  hydro-carbons  which  give  body  to 
the  material.  As  a  rule,  paraffin  oils  have  the  lowest 
specific  gravity  and  are  of  no  value  for  road  work, 
whereas  asphaltic  oils  have  the  highest  specific  gravity 
and  are  most  desirable  for  this  purpose.  In  regard  to 
solid  bitumens  as  originally  found,  it  must  be  remem- 
bered that  the  specific  gravity  will  depend  largely 
upon  the  per  cent,  of  miticral  matter.  Thus  the  spe- 
cific gravity  of  Tiinidad  asphalt  (containing  ^7  per 
cent,  of  mineral  matter)  is  1.40.  while  Gilsonite,  an 
extremely  pure  native,  bitumen,  has  specific  gravitv 
of  1.04. 

The  melting  point  of  a  bitumen  is  directly  related 
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to  its  hardness  and  brittleness,  but  the  relations  for 
all  classes  are  not  the  same.  The  method  of  employ- 
ing the  material  must  also  be  considered  in  connec- 
tion with  its  melting  point.  If  the  penetration  meth- 
od is  used,  the  melting  point  should  not  be  too  high, 
because  the  highly"  heated  material  would  be  solidi- 
fied by  the  cold  stone  before  it  had  penetrated  to  any 
extent.  In  a  bituminous  concrete  pavement,  the  melt- 
ing point  may  be  as  high  as  climatic  conditions  will 
allow. 

The  determination  of  the  solubility  in  carbon  di- 
sulphide  of  an  asphaltic  material  enables  the  amount 
an(l  character  of  the  contained  bitumen  to  be  ascer- 
tained. The  percentage  of  bitumen  thus  obtained  does 
not  alone  determine  the  value  of  an  asphalt  for  pav- 
ing purposes.  Two  asphalts  might  contain  the  same 
amounts  of  bitumen  and  jet  possess  entirely  different 
powers  of  resistance  to  the  destructive  action  of  the 
elements.  One  might  possess  stability,  the  other  not. 
The  character  of  the  bitumen  does,  however,  indicate, 
by  the  amount  of  mineral  matter  present,  whether  an 
as])halt  has  been  used.  Likewise,  an  absence  of  min- 
eral matter  indicates  that  the  material  has  been  des- 
tructively distilled  during  its  jireparation. 

The  amount  of  fixed  carbon  in  asphaltic  material 
also  serves  to  identify  the  source  of  a  material.  Thus 
high  fixed  carbon  in  most  asphaltic  cements  ])roduced 
from  Mexican  petroleums  serves  to  dififerentiate  them 
from  asphalt  cements  of  the  same  consistency  pro- 
duced from  California  petroleum.  Consequently,  if 
the  amount  of  fixed  carbon  found  in  a  California  as- 
phalt cement  were  as  high  as  the  amount  usually  pre- 
sent in  Mexican  asphalts  (about  16  per  cent.),  the  in- 
dication would  be  that  it  has  been  injured  by  over- 
heating. 

Control  of  Preparation  and  Manufacture 

The  tests  that  serve  to  control  the  preparation  and 
manufacture  of  a  bituminous  material  are  the  flash 
point,  distillation,  and  the  solubility  in  naphtha  tests. 
The  temperature  at  which  the  material  flashes  is  an 
indication  of  the  treatment  to  which  it  has  been  sub- 
jected. Crude  oils  have  a  low  flash  point,  while  more 
highly  distilled  products  have  correspondingly  high- 
er flash  points.  The  flash  point  of  a  material  must 
be  considered  in  connection  with  its  proposed  use.  If 
the  material,  especially  a  heavy  road  oil,  is  to  be  heat- 
ed before  application,  the  flash  point  should  be  high 
enough  to  prevent  its  ignition  while  being  heated. 

The  distillation  test  is  a  valuable  one,  especially 
for  tars.  No  tar  containing  water  should  be  employed 
as  a  permanent  binder. 

The  extent  of  the  solubility  in  naphtha  is  an  indi- 
cation of  the  amount  of  body-forming  hydro-carbons 
which  give  mechanical  stability  to  the  material.  No 
oil  containing  less  than  4  per  cent,  of  bitumen  in- 
soluble in  naphtha  will  prove  of  service  other  than  as 
a  dust  preventive. 

To  the  valuable  data  that  may  be  obtained  in  the 
manner  described  above  must  be  added  the  lessons  of 
experience  and  service  tests  of  various  asphaltic  ma- 
terials under  various  conditions  and  in  Jifferent  types 
of  roads  and  pavements. 

The  need  of  alleviating  the  dust  nuisance  has  in- 
volved the  use  of  asphaltic  oils  for  that  purpose.  Ex- 
perience has  shown  that  the  oils  used  should  show 
some  degree  of  adhesiveness  when  rubbed  between 
the  fingers.  Their  residues  after  the  evaporation  test 
should  be  decidedly  sticky.  If  oily,  they  will  act  more 
as  lubricants  than  as  dust  binders. 


It  must  be  emphasized  again  that  paraffin  oils  are 
worthless  for  this  purpose.  Engineers  throughout  the 
country  arc  finding  that  the  use  of  palliatives  for  dust 
prevention  is  but  .a  makeshift  at  the  most,  and  that 
the  best  practice  is  tending  toward  the  construction  of 
bituminous  surfaces  or  carpet  coats  wherever  any  de- 
gree of  satisfaction  and  permanency  is  desired. 

Value  of  Bituminous  Surfaces 

Hituminous  surfaces  are  used  principally  on  mac- 
adam and  gravel  roads,  on  bituminous  and  cement 
concrete  pavements,  and  to  some  extent  on  brick  and 
stone  i)avements. 

The  character  of  the  traffic  to  which  the  road  is  to 
be  subjected  should  be  considered  in  the  construction 
of  a  surface.  Experience  has  shown  that  if  the  n^ad  is 
subjected  to  light  motor  and  light  team  traffic  only, 
with  the  motor  vehicles  predominating,  an  asphaltic 
oil  of  such  viscosity  that  it  requires  heating  to  at  least 
250  degrees  ¥.  before  application  forms  a  bituminous 
surface  that  withstands  the  traffic  and  thoroughly  pre- 
serves the  road  for  a  period  of  time  depending  upon 
the  quality  of  the  material  and  workmanship  and 
u])on   the  quantity  of  traffic. 

The  failure  of  many  bituminous  surfaces  can  be 
traced  to  improper  preparation  of  the  broken  st<ine 
surface. 

The  adhesion  of  the  oils  to  the  stone  is  a  very  es- 
sential point  to  consider.  Most  engineers  are  in  favor 
of  applyng  the  bituminous  material  under  pressure, 
since  the  adhesion  to  the  stone  is  much  more  satisfac- 
tory in  this  case.  In  order  to  get  the  best  adhesion 
of  asphaltic  oils,  the  stone  surface  should  be  a  little 
moist  rather  than  extremely  dry,  but  in  either  case 
every  particle  of  dust  and  dirt  should  be  removed  from 
the  stone  by  sweeping. 

With  proper  construction  and  under  normal  traffic 
conditif)ns  retreatment  is  necessarj'  every  one  or  two 
years.  In  choosing  the  bituminous  material  for  a  sur- 
face which  will  have  to  be  renewed  often,  experience 
has  shown  that  care  must  be  taken  to  select  a  material 
which  will  set  up  sufficiently  to  allow  the  application 
of  repeated  layers  without  jiroducing  a  plastic,  easily- 
moved  blanket  surface. 

With  the  advent  of  the  motor  car,  it  was  found  that 
the  water-bound  macadam  pavement  did  not  stand 
the  automobile  traffic  and  that  bituminous  macadam 
could  be  laid  to  withstand  this  traffic  at  a  cost  equal 
to  water-bound  macadam,  when  the  maintenance  of 
the  latter  is  considered.  The  bituminous  material 
used  may  be  either  asphaltic  cement  or  refined  coal 
tar.  The  former  is  preferable  because  it  possesses 
greater  stability  under  atmospheric  action. 

Here  again,  numerous  instances  can  be  found 
where  unsuitable  materials  have  been  employed 
through  the  failure  of  the  engineer  to  understand  the 
])hysical  and  chemical  properties  of  the  different  types 
of  asphaltic  materials  and  the  different  methods  of 
treating  them.  For  example,  many  a  good  asphalt 
has  been  ruined  by  overheating.  Again,  asphalts  of 
too  little  ductility  have  been  chosen. 

The  slight  displacement  of  the  mineral  aggregate 
of  a  pavement  due  to  the  shocks'  of  hoofs  or  wheels 
makes  it  necessary  that  the  asphalt  cementing  materi- 
al should  yield  and  stretch  a  little  and  not  break.  On 
the  other  hand,  the  greater  the  ductility,  the  more  sus- 
ceptible is  the  asphaltic  material  to  changes  in  tem- 
perature. Once  more  a  knowledge  of  the  relationship 
between  the  various  properties  of  a  material  enables 
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tlic    (.-iif^inecr     to    intelligently    set    the    limits    in    his 
specifications. 

Experinjental  Sections  of  Road 

A  series  of  experimental  sections  was  constructed 
on  a  road  subjected  to  mixed  traffic  of  about  100  horse- 
drawn  vehicles  and  from  250  to  300  motor  cars  per 
day.  These  sections  were  constructed  with  asphalt, 
refined  water  gas  and  coal  tars,  and  combinations  of 
refined  coal  tars  and  asphalts,  in  the  form  of  bitum- 
inous concrete  pavements,  using  the  same  material 
for  the  cement  and  the  seal  coat.  Upon  examination 
after  three  years,  it  was  found  that  for  this  class  of 
traffic,  or  for  horse-drawn  traffic  exclusively,  the  seal 
coat  should  consist  of  an  asphalt,  as  being  more  dur- 
able and  economical  than  the  other  materials. 

Experience  in  another  locality  has  shown  that  an 
excess  of  flux  or  of  the  voltaile  constituents  in  as- 
phalt cements  has  been  a  cause  of  failure.  Pavements 
constructed  with  such  materials  are  wavy  and  dis- 
torted by  heavy  traffic. 

( )ne  of  the  most  widely  used  [lavements  is  sheet 
as])halt.  Trinidad  asphalt  was  for  many  years  the 
only  available  supply  of  such  material,  but  in  recent 
times  many  other  sources  have  been  disclosed. 

In  addition  to  the  native  asphalts,  like  those  ob- 
tained from  Trinidad  and  Bennude/,,  asphalts  are  ob- 
tained by  refining  asphaltic  oils.  The  results  of  ex- 
perience an<l  service  tests  in  this  kind  of  paxement 
alone  furnish  the  engineer  with  a  collection  of  valuable 
data.  The  selection  of  both  the  aggregate  and  the  as- 
phalt ceinent  recjuires  a  careful  understanding  of  the 
climate,  traffic  and  other  conditions.  Proper  drain- 
age in  this,-  as  in  all  other  pavements,  is  a  primar}' 
re(|uisite.  l""urthcrmore,  certain  bitumens  recpiire 
more  skill  in  handling  than  others.  Again,  some  re- 
(|uire  particular  fluxing  agents  and  result  in  failures 
when  imprcjper  ones  are  used. 

Requirements  of  Asphalt  Pavements 

The  main  re(|uisite  of  a  good  sheet  asphalt  jiavo- 
ment  is  inherent  stability.  This  can  only  be  obtained 
if  the  mineral  aggregate  is  properly  selected  and  if 
the  bitumen  possesses  cementing  value.  Experience 
has  shown  that  the  heavier  the  traffic  to  which  the 
pavement  will  be  subjected,  the  finer  must  be  the  par- 
ticles composing  the  mineral  aggregate.  In  acklition, 
the  consistency  of  the  asphalt  cement  must  be  of  the 
right  degree,  that  is,  the  newly-laid  ])avement  should 
not  be  too  hard.  Hie  marking  up  of  a  pavement  by 
the  caulks  on  horses'  shoes  does  not  necessarily  in- 
dicate that  the  pavement  has  been  improperly  con- 
structed. If  the  pavement  were  too  hard  at  the  start 
it  would  have  a  shorter  life  than  if  a  softer  asphalt 
cement  had  been  used. 

Sheet  asphalt  ])avements  properly  constructed  with 
native  asphalts,  either  from  Trinidad  or  Bermudez, 
have  given  the  highest  degree  of  satisfaction.  In 
New  York  City  there  are  184,2W  stjuare  yards  of 
Trinidad  sheet  asi)halt  twenty  years  old  or  older.  A 
l)art  of  this  is  on  Eifth  Avenue  and  is  subjected  to 
the  very  heaviest  traffic.  The  remainder  is  also  sub- 
jected to  heavy  travel,  yet  all  the  ])avements  are  in 
good  condition  at  the  present  time.  Washington.  D.C., 
has  more  than  1,(KX),(XX)  st|uare  xards  of  Trinidad  sheet 
asphalt  pavement  laid  between  1877  and  1901.  The 
average  cost  of  maintenance  is  1.8c.  per  square  yard 
•  per  year. 


accruing  as  follows:  '"The  value  of  the  lime  lies  to  a 
small  extent  in  the  fineness  of  the  particles  serving  a> 
a  filler,  and  in  the  main  in  its  lubricating  properties. 
It  is  noticeable  that  concrete  containing  hydrated  lime 
slips  and  flows  into  place  much  easier  and  inrms  a 
denser  mix  with  less  tamping  than  that  which  does  not 
contain  lime.  When  lime  is  added,  a  less  amount  of 
water  gives  a  greater  plasticity,  and  therefore  less  dan- 
ger of  separati(jn  of  the  aggregates.  Moreover,  it  is 
thought  that  the  lime  tends  to  hold  moisture  in  the 
concrete  until  the  .setting  has  pas.^ed  that  stage  where 
I(}ss  of  its  water  due  to  absorption  from  the  ground 
below  can  affect  it."  The  Oregon  practice  is  to  add 
hydrated  lime  to  each  batch  in  (|uantities  varying  from 
3  to  10  per  cent,  of  the  weight  of  the  cement. 


A  Church  Built  of  Fossil  Stone 

IN  the  State  of  New  York  is  a  unique  stone  quarry. 
When  the  stone  was  first  quarried  it  had  a  tend- 
ency to  crumble  and  it  was  thought  it  would  be 
useless  for  building  purposes.  Exposure  to  the 
sun  and  wind  hardened  it,  almost  like  flint,  and  it 
acquired  a  solidity  and  toughness  unsurpassed  by  the 
hardest  granite.  A  close  examination  showed  it  to  be 
composed  of  fossil  vegetable  fibres,  petrified  cedar 
leaves,  branches,  twigs,  broken  bark  and  stumps  all 
consolidated  into  one  homogeneous  whole. 

The  theory  is  that  as  those  parts  of  cedar  trees, 
the  growth  of  an  unknown  past,  fell  one  layer  upon 
another  in  the  depths,  once  the  bed  of  a  prehistoric 
lake,  they  were  saturated  with  the  dampness  of  the 
swamp  and  with  the  lime  held  in  solution.  As  the 
vegetable  matter  decayed  and  the  water  evaporated 
every  line,  fibre  and  grain  was  preserved  by  the  lime 
sediment,  in  time  to  become  limestone  of  exceptional 
hardness.  There  is  a  church  at  Mumford  built  of  this 
stone,  and  a  stranger  glancing  at  the  walls  would  re- 
gard them  as  having  been  constructed  of  rough  sand- 
stone, smeared  with  an  uneven  coating  of  gritt)-,  coarse 
])laster,  but  from  a  closer  view  he  would  see.  instead 
of  plaster,  traceries  of  delicate  leaves,  bits  of  broken 
branches,  fragments  of  mossy  bark,  splinters  of  wood, 
every  block  of  stone  in  the  four  walls  a  closely  ce- 
mented mass  of  dainty  fossils,  an  exhibition  of  pre- 
historic vegetation  standing  forth  in  bold  relief  as  im- 
perishable stone. 


The  use  of  h\drated  lime  in  concrete  is  discussed 
by  11.  L.  Bowll)y,  .State  highway  engineer  of  Oregon, 
in  his  recent  annual  report,     lie  states  the  advantages 


Dead  vs.  Live  Air -Space 

Where  a  wall  is  built  o{  hollow  concrete  block.->, 
or  of  two  monolithic  walls  with  intervening  air-space, 
the  (juestion  arises  as  to  whether  the  air-space  should 
be  closed  at  top  and  bottom  and  thus  rendered  "dead," 
or  should  be  ventilated  and  kept  "live"  by  means  of 
outside  openings,  allowing  a  certain  amount  of  free 
circulation  of  the  air  inclosed  within  the  wall.  If  it  is 
desired  to  keep  out  frosting  and  dampness,  to  prevent 
condensation  on  inner  walls,  to  check  absorption  of 
heat  and  preserve  equable  temperature,  the  air-space 
should  be  sealed  and  kept  "dead,"  as  only  in  this  way 
can  the  best  degree  of  insulation  be  secured.  If  open- 
ings are  placed  or  allowed  in  the  walls,  the  result  aim- 
ed at  will  be  lost — namely,  the  exclusion  of  frost  and 
dampness.  Generally  speaking,  the  narrower  the  air- 
space, the  better.  An  air-space  wall— provided  the 
blocks  or  poured  concrete  are  of  the  proper  quality  of 
ingredients,  proper  proportions  of  mix,  and  properly 
placed — should  give  no  trouble  from  frost  or  damp- 
ness. 
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By  Geo.  S.  Webstert 


THE  most  serious  part  of  the  problem  of  sewage 
disposal  is  the  handling  of  the  sludge  which 
results  from  every  known  method  of  treat- 
ment. It  is  possible  that  in  the  future,  in  or- 
der to  meet  higher  standards  of  hygiene  and  cleanli- 
ness, methods  may  be  devised  for  intercepting  sewage 
solids  as  near  their  place  of  origin  as  possible  and  be- 
fore they  have  become  offensive,  and  also  to  recover 
practically  all  of  their  ingredients  which  have  value 
prior  to  their  breaking  up  and  in  part  entering  into 
solution.  But  no  practical  methods  of  accomplishing 
these  ends  are  yet  known. 

One  of  the  difficulties  of  handling  sludge  is  the  en- 
ormous quantities  produced.  London,  with  a  popula- 
tion of  six  million  tributory  to  the  sludge  works,  pro- 
duces by  chemical  precipitation  2,597,000  tons  per  an- 
num of  wet  sludge  of  92  per  cent,  moisture.  The  dis- 
trict of  Birmingham,  England,  with  a  population  of 
950,000,  treats  and  disposes  of  427,000  tons  per  annum 
of  wet  sludge  of  94.5  per  cent,  moisture.  Experience 
with  sewage  works  indicates  that  on  the  average  1,000 
persons  produce  45  tons  of  dry  sludge  matter  per  an- 
num. If  this  were  deposited  in  tanks  as  sludge  con- 
taining 90  per  cent,  moisture  it  would  make  524  cu- 
bic yards. 

One  of  the  most  important  considerations  in  handl- 
ing sludge  is  the  percentage  of  moisture  which  it  con- 
tains, as  this  determines  its  bulk.  Of  the  dry  residue 
in  sludge,  approximately  one-half  is  organic  and  one- 
half  mineral.  A  large  part  of  the  organic  matter  in 
freshly  deposited  sludge  is  highly  putrescible,  and  if 
improperly  handled  produces  oft'ensive  odors. 

The  final  disposal  of  sludge  is  accomj)lished  by  (a) 
discharge  of  wet  sludge  in  the  sea;  (b)  depositing  wet 
sludge  on  land;  (c)  the  use  of  partly  dried  sludge  for 
filling  in  low  waste  lands  and  where  circumstances 
warrant;  and  (d)  the  use  of  sludge  as  a  fertilizer,  fer- 
tilizer base  or  as  fuel.  The  first  method  is  practicable 
for  large  cities  located  near  the  ocean.  Sludge  from 
the  sewage  of  London,  England,  is  collected  on  the 
Thames  about  twelve  miles  below  London  Bridge  and 
allowed  to  settle  until  it  contains  about  92  per  cent, 
moisture,  when  it  is  pumped  into  six  tank  steamers 
which  transport  it  55  miles  to  deep  water  in  the  open 
sea ;  an  average  of  8,300  tons  of  sludge  being  thus  dis- 
posed of  every  week  day  at  a  cost  of  9  cents  per  ton. 
At  Manchester,  England,  the  sludge  from  septic  tanks 
is  carried  by  a  tank  steamer  to  the  open  sea,  215,082 
tons  of  wet  sludge  having  been  so  disposed  of  last 
year  at  a  cost  of  about  15  cents  a  ton.  Other  large 
cities  disposing  of  wet  sludge  in  this  way  are  Glas- 
gow, Scotland,  Salford,  England,  and  Dublin,  Ireland. 

Depositing  Wet  Sludge  on  Land 

The  disposal  of  wet  sludge  without  prior  dewater- 
ing  may  be  accomj^lished  by  its  application  to  land 
in  several  ways.  The  earliest  method  used  was  called 
lagooning  in  which  case  earth  embankments  were 
built  enclosing  an  area  of  suitable  land  and  the  wet 
sludge  run  into  a  depth  of  as  great  as  10  ft.  The  clog- 
ging of  the  soil  preventing  free  drainage  of  the  moist- 
ure;  the  scum  formation   upon   the  surface  retarding 

•  Abstract   of   a   paper   delivered    before   the   American    Society  of 
Meciianioal  Engineers. 

t.OhiefEngineer,  Bureau  of  Surveys,  Pliiladelpliia. 


evaporation,  and  the  frequent  great  depth  of  the  sludge, 
all  tend  to  prevent  the  sludge  from  drying.  As  an  ex- 
ample, there  are  sludge  lagoons  at  Birmingham,  in 
which  the  sludge  deposited  many  years  ago  is  prac- 
tically in  the  same  condition  as  shortly  after  being 
placed  except  that  a  heavy  crust  has  formed  upon  the 
surface.     This  method  is  rapidly  being  abandoned. 

To  overcome  these  objections  and  to  dispose  of  the 
sludge  more  quickly,  it  was  run  upon  the  surface  of 
farm  land  to  form  a  shallow  layer  which  would  dry 
•  in  a  reasonable  time  and  could  then  be  plowed  in  and 
the  field  cultivated.  But  the  gross  nuisance  created  by 
the  exposure  of  such  large  areas  of  foul  smelling  sludge 
led  to  the  adoption  of  what  is  called  trenching.  As 
practiced  in  Birmingham,  England,  the  trenches  were 
dug  about  3  ft.  wide  and  18  in.  below  tlie  surface  of 
the  soil,  the  excavated  earth  forming  banks  between 
the  trenches  so  that  they  can  be  filled  to  a  depth  of 
from  24  to  30  in.  with  wet  sludge,  after  which  the  tops 
of  the  earth  banks  are  thrown  over  the  sludge  to  pre- 
vent nuisance  from  smell  or  flies.  'Jlie  porous  earth 
absorbs  the  moisture  and  later  the  land  is  plowed 
across  the  trenches  and  placed  under  cultivation.  This 
process  can  be  repeated  at  intervals  of  from  eighteen 
months  to  two  years. 

The  cost  of  trenching  at  Birmingham  amounted  to 
about  8  cents  per  ton  of  wet  sludge.  This  is  exclusive 
of  the  cost  of  sludging  tanks,  but  includes  interest  on 
capital  outlay  at  5  per  cent,  and  rent  of  land.  This 
method  is  not  being  used  in  new  plants  and  is  being 
abandoned  in  old  plants  on  account  of  the  area  re- 
quired, the  interference  which  is  caused  in  times  of 
heavy  storms,  the  increased  difficulty  of  operating 
caused  by  winter  weather  and  the  general  cumber- 
someness  of  the  method. 

Mechanical  Processes  for  Dewatering  Sludge 

Among  the  early  mechanical  methods  of  reducing 
the  bulk  of  the  wet  sludge  by  dewatering  was  press- 
ing in  machines  which  consist  of  a  number  of  cast- 
iron  plates  generally  9  sq.  ft.  in  area  with  corrugated 
faces  and  surrounded  by  a  machined  rim  so  that  when 
])laced  together  they  form  watertight  cells  2  in.  thick. 
A  central  pipe  about  6  in.  in  diameter  extends  through 
the  middle.  Over  each  plate  a  canvas  cloth  is  placed 
and  sludge  forced  into  the  press  and  subjected  to  a 
pressure  of  from  60  to  75  lbs.  per  sq.  in.  This  squeezes 
the  water  out  and  the  resultant  cake  contains  between 
50  and  65  per  cent,  moisture  and  is  about  one-fifth 
the  bulk  of  the  original  wet  sludge. 

It  is  necessary  to  add  to  the  sludge  before  pressing 
from  Yz  to  1  per  cent,  of  lime,  the  fine  particles  of  which 
facilitate  the  passage  of  water,  the  dissolved  lime  ag- 
,glomerating  the  solids  of  the  sludge.-  The  cost  of 
sludge  pressing  largely  depends  on  the  amount  of  lime 
added,  the  kind  of  sludge  pressed  and  the  magnitude  of 
the  works ;  in  large  cities  the  average  cost  is  10  cents 
per  ton  of  wet  sludge. 

At  Worcester,  Mass.,  about  18,000,000  gal.  of  sew- 
age a  day  is  received  at  the  chemical  precipitation 
works.  There  are  added  55.5  lb.  of  lime  to  each  1,000 
gal.  of  sludge,  which  contains  on  an  average  about  90 
per  cent,  moisture  when  pumped  from  the  tanks.  The 
presses  reduce  the  moisture  to  about  70  per  cent,  and 
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0.167  tons  of  sludge  cake  are  obtained  from  each  cubic 
yard  of  the  wet  sludge.  The  pressed  cake  is  hauled  in 
electrically  propelled  cars  about  a  mile  and  disposed 
of  for  filling  low  waste  land. 

Another  mechanical  method  of  dewatering  sludge 
is  by  means  of  centrifuges  which  occupy  less  space 
than  presses  and  do  not  recpiire  the  addition  of  lime 
to  the  sludge.  Such  machines  are  continuous  in  action 
and  the  work  of  extracting  the  moisture  consists  of 
two  distinct  and  constantly  repeated  periods.  During 
the  first  period  the  wet  sludge  is  introduced  into  the 
machine  and  by  the  action  of  centrifugal  force  the 
moisture  content  reduced.  During  the  second  period 
the  sludge  thus  partly  dried  is  automatically  ejected. 
The  final  product  contains  about  60  per  cent,  moisture 
and  occupies  about  one-eighth  the  volume  of  the  wet 
sludge. 

The  largest  installation  of  these  machines  is  in 
Frankfort-on-Maine,  Germany,  where  the  sewage  of 
400,000  ])cople  is  subjected  to  plain  sedimentation  and 
about  310  tons  of  wet  sludge  90  per  cent,  moisture  ob- 
tained per  diem.  The  sludge  is  pumped  to  overhead 
reservoirs  and  kept  agitated  by  revolving  paddles. 
From  there  the  sludge  is  fed  to  eight  centrifugal  driers 
capable  of  handling  325  cu.  yd.  of  wet  sludge  a  day  of 
ten  hours.  The  dried  sludge  is  carried  by  a  conveyor 
through  a  tunnel  heated  I)y  the  exhaust  gases  from  the 
power  station  and,  as  a  20  per  cent,  moisture  mass  re- 
sembling soft  coal  of  a  gray  color,  is  mixed  with  gar- 
bage and  both  disposed  of  by  destructors,  the  steam 
being  used  for  generating  electricity  for  power  and 
lighting. 

Digestion  of  Sludge 

In  the  methods  of  sludge  handling  above  described 
efforts  were  directed  toward  preventing  the  dissemina- 
tion of  the  foul  odors  from  the  wet  mass.  Within  re- 
cent years  much  thought  has  been  given  to  devise 
processes  of  treatment  by  the  digestion  of  the  putres- 
cible  matters  to  produce  an  inoffensive  sludge  both  as 
withdrawn  from  the  tanks  and  during  drying. 

One  of  the  methods  to  accomplish  this  purpose  is 
to  remove  the  freshly  deposited  sludge  from  the  sew- 
age sedimentation  tanks  at  intervals  and  place  it  in 
separate  tanks.  Usually  a  scum  forms  upon  the  sur- 
face, beneath  which  more  or  less  active  fermentation 
and  decomposition  dcveloi)s.  New  sludge  is  added 
and  digested  sludge  withdrawn  from  time  to  time  and 
the  latter  placed  upon  underdraincd  sand  or  ciiuler 
beds  for  drying.  On  account  of  the  digestion  of  the 
sludge  it  dries  more  rapidly  and  is  much  less  oflfensive 
than  fresh  sludge. 

This  method  of  sludge  handling  is  now  in  use  at 
Baltimore,  Md.,  where  the  sewage  is  freed  of  its  set- 
tleable  solids  in  large  tanks.  The  accunuilated  sludge 
is  removed  at  intervals  by  centrifugal  pmnps  dis- 
charged into  adjacent  concrete  tanks  where  consider- 
able digestion  occurs  as  indicated  by  the  continuous 
ebullition  of  gas,  which  is  inofYensive.  At  first  the 
sludge  was  withdrawn  from  the  digestion  tanks  and 
dried  upon  underdraincd  sand  beds.  It  could  be  re- 
moved in  a  much  shorter  time  than  undigested  sludge 
and  but  little  offense  was  created.  At  the  ])resent 
time,  the  wet  sludge  from  the  digestion  tanks  is  being 
sold  to  farmers  for  iise  on  truck  farms.  The  same 
method  of  separate  sludge  digestion  is  in  use  at  Bir- 
mingham, England,  the  dried  material  being  used  to 
fill  in  a  deep  ravine  between  railway  fills. 

I-'or  the  last  twenty  years  it  has  been  known  that 
the  retention  of  sludge  in  the  tank  in  which  it  is  de- 
posited,  which   is   known   as   the   septic   treatment   of 


sewage,  resulted  in  the  reduction  of  the  bulk  and  of- 
fensiveness  of  the  sludge,  but  experience  showed  that 
while  the  sludge  was  benefited,  the  water  leaving  the 
tank,  known  as  the  effluent,  was  seriously  fouled  by 
the  decomposition  of  the  organic  matter  in  the  sludge. 
The  first  attempt  to  obviate  this  fouling  of  the  effluent 
was  the  digestion  of  the  sludge  in  a  separate  tank 
above  described.  Another  attem|)t  was  made  by  Dr. 
Travis  at  Hampton,  England,  who  built  a  septic  tank 
divided  into  upper  and  lower  compartments;  four- 
fifths  of  the  sewage  was  passed  through  the  upper 
part  and  the  sludge  settled  through  slots  into  the  lower 
part  through  which  the  remaining  one-fifth  of  the 
sewage  flowed.  Thus  four-fifths  of  the  sewage  re- 
mained fresh  but  when  the  foully  contaminated  one- 
fifth  was  added  to  the  tank  effluent  it  frustrated  the 
purpose.  Furthermore,  the  passage  of  sewage  through 
the  lower  part  maintained  conditions  favorable  to  the 
development  of  sulphur  bacteria  and  produced  a  mal- 
odorous sludge. 

The  separation  of  the  digesting  sludge  from  the 
settling  sewage  was  adopted  by  Dr.  ImhofF  of  Essen, 
Germany,  in  the  two-storey  tanks  known  as  Emscher 
or  Imhoflf  tanks.  Their  extensive  introduction  in  Ger- 
many and  America  is  due  to  the  fact  that  when  proper- 
ly operated  they  efficiently  free  the  sewage  of  its  set- 
tleable  solids,  yield  a  fresh  inodorous  effluent,  produce 
sludge  that  is  inodorous,  of  low  water  content  and  con- 
sequent small  bulk,  and  which  dries  more  quickly  than 
_  any  other  kind  of  sewage  sludge. 

In  normal  weather,  sludge  frorn  a  matured  Emscher 
tank  will  dry  on  sand  beds  in  from  three  to  five  days 
to  a  consistency  fit  to  remove,  while  sludge  from  sep- 
tic tanks  requires  at  least  two  weeks'  time,  and  sludge 
from  plain  sedimentation  tanks  will  require  about 
eight  weeks  in  summer  and  at  least  twice  that  length 
of  time  in  winter,  to  be  dry  and  firm  enough  to  handle. 

Dried  Emscher  sludge  is  suitable  for  filling  low 
land  or  use  in  agriculture,  particularly  in  lightening 
heavy  soils,  as  it  is  very  spongy  in  texture  due  to  the 
entrained  gas.  But  experience  has  demonstrated  that 
the  use  of  air-dried  sludge  from  any  source  will  not 
give  results  comparable  with  those  obtained  from  the 
use  of  artificial  fertilizers. 

The  rapid  drying  of  sludge  digested  in  Emscher 
tanks  allows  of  very  much  smaller  sand  beds  than  for 
other  kinds  of  sludge;  in  fact,  it  is  usual  to  provide 
only  1  sq.  ft.  of  bed  for  each  three  persons  tributary 
to  the  tank. 

The  Recovery  from  Sludge  of  Ingredients  Which  May 
Have  Value 

Sludge  contains  ammonia,  phosphoric  acid,  potash. 
grease  and  carbon.  Generally  speaking  these  ingredi- 
ents are  more  costly  to  recover  than  they  are  worth. 
It  has  been  estimated  that  the  manurial  value  of  ex- 
creta of  one  person  in  a  year  is  $2.62,  but  in  the  dilute 
sewage  of  America  this  would  be  contained  in  about 
36,000  gal.  of  water.  If  this  material  is  deposited  as 
sludge  of  90  per  cent,  moisture  it  would  weigh  about 
1,720  lbs.  per  cu.  yd.,  and  each  cubic  yard  would  con- 
tain only  about  80  lbs.  of  organic  matter,  of  which  only 
a  part  has  any  monetary  value. 

The  problem  of  recovering  the  valuable  ingredi- 
ents in  sewage  sludge,  therefore,  involves  the  use  of 
economical  and  efficient  processes  for  drying  or  press- 
ing to  reduce  the  bulk  of  transportation ;  also  in  order 
to  recover  the  grease  in  sewage  with  present  methods, 
it  is  necessary  to  have  the  sludge  in  a  very  dry  condi- 
tion. 

Dr.  MacLean  Wilson,  chief  inspector  of  the  West 
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Riding  of  Yorkshire  Rivers  Board,  believes  that  the 
valuable  ingredients  of  sewage  will  ultimately  be  ex- 
tracted and  utilized,  Since  many  capable  experimenters 
are  at  work  upon  this  problem.  H.  W.  Clark,  chemist 
of  the  Massachusetts  State  Board  of  Health,  considers 
that  sludge  has  some  value,  and  that  it  seems  inevit- 
able that,  as  the  processes  of  drying,  pressing  and  fat 
separation  are  improved  and  as  nitrogen  advances  in 
price,  sewage  sludge  will  liecome  of  greater  agricul- 
tural value  than  at  present :  especially  as  a  liase  for 
fertilizer,  to  be  enriched  by  the  additinn  of  potash, 
phosphates,  etc. 

At  Bradford,  the  centre  of  the  wool  industry  in 
England,  large  quantities  of  wool  washing  waters  en- 
ter the  sewers,  amounting  to  one-tenth  of  the  total 
sewage.  These  waters  contain  large  amounts  of 
grease,  which  is  recovered  by  treating,  the  sewage 
with  sulphuric  acid  and  heating  it  to  212  degrees,  then 
])ressing  it  hot.  Most  of  the  grease  comes  out  in  the 
hot  press  liquor,  which  is  then  boiled  with  chemicals 
and  the  grease  separated,  and  sold  at  from  $35  to  $50.50 
])er  ton.  Excluding  certain  fixed  charges,  it  is  claimed 
that  the  grease  is  recovered  in  this  way  at  a  profit. 

Enlargement  of  the  sludge  handling  capacity  of 
the  Birmingham  sewage  works  is  contemi)lated  by  in- 
stalling what  is  known  as  the  Dickson  ])rocess,  as  em- 
ployed at  Dublin.    This  is  described  as  follows: 

In  thi.s  method  of  handling  sludge  about  O..';  per  cent, 
of  yeast  is  added  to  the  sludge  as  removed  from  the  tanks 
and  the  mi.xture  pumped  through  a  heater  which  consists 
in  a  number  of  pipes  placed  in  the  path  of  the  hot  air  from 
the  furnace  to  fermenting  troughs  in  the  bottom  of  which 
are  hot  air  ducts  to  keep  the  fermenting  sludge  at  about  90 
degrees  Fahrenheit.  In  24  hours,  as  a  result  of  the  fermenta- 
tion, there  is  a  distinct  separation  of  water,  the  sludge  at  a 
density  of  about  83  per  cent,  occupying  the  surface  while 
the  water  can  be  readily  drained  away  beneath.  A  com- 
pound of  phosphates  and  potash  in  about  equal  proportions 
by  weight  of  sludge  and  compound  based  on  dry  solid  mat- 
ter is  then  added  and  the  mixture  containing  about  73  per 
cent,  water  is  then  pumped  to  the  dryer,  which  consists  of  a 
cylindrical  vertical  casing  containing  a  series  of  arms  and 
platforms  revolving  upon  a  central  shaft  and  between  fixed 
arms  and  platforms.  Air  at  a  temperature  of  about  450  de- 
grees Fahrenheit  is  blown  into  the  dryer  at  the  bottom  and 
passes  out  the  top.  The  dried  mixture  falls  into  a  disinte- 
grator which  l)eats  it  up  into  a  powder,  which  would  be  used 
as  fertilizer. 

Experiments  made  in  the  Philadelphia  sewage  test- 
ing station  in  burning  dried  sludge  or  wet  sludge  mixed 
with  fine  coal  confirm  the  accepted  conclusion  that  it  is 
not  practicable  to  recover  coinpletely  the  calorific  val- 
ue of  the  sludge  in  actual  amounts  of  water  evapor- 
ated by  burning  it.  Where  sewage  works  are  near 
refuse  disposal  plants,  however,  the  sewage  sludge 
may  sometimes  be  burned  with  the  refuse,  as  is  done 
at  Erankfort-on-Main,  Germany.  At  Over-Schone- 
weide,  near  Berlin,  layers  of  sludge  of  60  per  cent, 
moisture  and  culm  or  dust  of  brown  coal  are  run  into 
a  gas  producer  and  utilized  to  run  a  60-horsepower 
gas  motor  generating  electric  energy,  which  is  used 
for  power  and  for  lighting  the  plant  and  adjacent 
streets.  If  all  power  could  be  sold  at  Zyi  cents  per 
kw.h.,  this  process  would  show  a  profit  of  50  per  cent, 
on  the  net  cost  of  production,  exclusive  of  interest  on 
invested  capital.  No  nuisance  whatever  seems  to  be 
created  by  the  plant.  In  Potsdam,  also  near  Berlin, 
brown  coal  and  sludge  are  inixed  in  the  proportion  of 
one  coal  to  eight  sludge  in  the  sedimentation  process, 


150  grams  of  sulphate  of  iron  per  cubic  meter  of  sew- 
age being  added  also.  These  assist  in  the  precipita- 
tion, and  the  mixture  of  sludge  and  coal  is  pressed  in- 
to briquettes  of  60  per  cent,  moisture  having  a  heat 
value  of  1,500  units.  These  briquettes  are  the  only 
fuel  used  in  a  city  electric  plant  in  an  adjoining  build- 
ing. It  is  said  that  the  cost  of  briquetting  about  equals 
the  value  of  the  electric  energy.  Experiments  are  be- 
ing made  at  Birmingham,  England,  to  utilize  air-dried 
sludge  by  burning  it  in  specially  constructed  furnaces, 
thus  obtaining  heat  for  the  separate  digestion  of  about 
one-sixth  of  the  wet  sludge  by  the  new  yeast  fermenta- 
tion ])rocess  previously  mentioned. 


Fastening  Studding  in  Concrete 

A  method  of  fastening  \v(jod  studding  directly  lo 
concrete  foimdation  walls  consists  in  the  use  of  an  em- 
bedded metal  socket  in  which  the  studding  is  inserted. 
These  studding  sockets  are  tnade  of  cast  iron,  and  there 
are  several  types  of  them  on  the  market.  They  are, 
iKjvvever,  a  comparatively  recent  invention,  but  have 
won  recognition  on  their  merits,  as  they  eliminate  all 
the  old-tiine  troubles  connected  with  this  detail  of  mak- 
ing a  durable  and  firm  connection  in  framing  wooden 
members  into  concrete  walls. 

The  old  method  of  bolting  a  sill  to  the  wall,  in  the 
construction  of  a  corn-crib,  for  example,  has  not  proven 
a  thorough  success,  in  that  as  soon  as  the  sill  decays  oi 
rots — which  does  not  take  long — the  whole  side  wall 
of  the  crib  can  be  seen  to  be  bulging  outward  and  spill- 
ing its  golden  treasures  over  the  surrounding  ground. 

These  sockets  arc  set  into  the  green,  soft  concrete 
when  the  wall  is  being  laid.  They  have  long  claws  so 
that  they  firmly  grip  into  the  concrete,  with  the  i-e- 
Hult  that  one  has  a  permanent  post  support.  The  end.^ 
of  the  studding  will  not  decay  when  set  into  these 
sockets,  as  provision  is  made  so  that  any  moisture 
which  collects  can  drain  out  of  the  bottoiu  of  the 
socket.  A  nail-hole  in  the  casting  makes  it  possible 
to  spike  the  studding  securely  in  place. 

This  method  has  solved,  to  a  great  extent,  one  oi 
the  greatest  problems  in  the  construction  of  concrete 
fioors  and  foundations  for  farm  buildings. 


At  the  road  convention  in  Toronto  last  week,  mod- 
els of  the  world's  most  fairious  roads  were  shown  by 
the  Ontario  Government.  Included  in  these  were  the 
Appian  Way,  and  a  standard  Roman  road.  Eor  thor- 
oughness of  construction  these  roads  have  never  been 
equalled.  The  Appian  Way  is  travelled  on  to  the  pre- 
.'lent  day,  the  surface  pavement  only  lacking  repair. - 
It  was  built  about  300  B.C. 


Skylight  glass  that  will  not  drip  water  is  the  result 
of  a  new  and  practical  application  of  an  old,  faiuiliar 
scientific  principle — capillary  attraction.  The  glass  is 
designed  for  skylights  in  factories,  museums,  operat- 
ing rooms,  or  other  locations  where  a  drop  of  water 
condensing  on  the  skylight  and  falling  off  might  do 
luuch  damage.  The  glass  is  ribbed  with  eight  ribs  to 
the  inch ;  and  the  form,  as  well  as  the  spacing  of  the 
ribs,  is  designed  to  luake  the  greatest  possible  use  of 
capillary  attraction.  A  drop  of  water  condensing  on 
the  glass  is  held  there  strongly.  A  very  slight  slope  of 
the  skylight  will  make  the  drop  slide  off  slowly  on  one 
side  into  a  gutter;  and  accordingly  the  glass  is  install- 
ed with  such  a  slope. 
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Willi  a  capital  nf  $20.(1(10,  (Iran-Xilc  Stoin-  rrnclm-ls, 
Limited,  have  liccii  incorporated  at   Kdinoiiton,  Alia. 

During  tlie  last  five  years  in  the  city  of  Regina,  eighty 
industrial  huildings  have  been  erected  at  an  average  cost  of 
$25,000. 

Applications  for  the  post  of  City  Engineer  of  .Sarnia 
are  being  received  by  the  City  Clerk,  Mr.  James  D.  Stewart, 
until  April  8th  next. 

.\t  Halifax,  N.S.,  the  Halifax  Building  Company  has 
been  formed  out  of  a  new  partnershij)  between  K.  \V.  and 
J.    F.   Gilroy,  and  J.   K.   Hunter. 

A  new  Montreal  concern  is  the  Elite  Construction  and 
Supply  Company,  Limited,  capitalized  at  $50,000.  The  in- 
corporators are  L.  13oyon,  F.  Malone,  1).  Turner,  (i.  Cordon 
and  .'\.  McCiovern,  all  of  Montreal. 

Mr.  James  Hrodie,  Graniteville,  I'.Q.,  and  Jan(es  Hrodic 
&  Son,  Iberville,  I'.Q..  dealers  in  Stanstead  granite,  paving 
blocks,  and  curbing,  have  opened  otifices  in  the  .SouthaI^l 
Muilding,  12H  Bleury  .Street.  Montreal,  under  the  manage- 
ment of  Mr.    l\<diert    Hrodic. 

The  city  of  Edmonton  has  shipped  in  two  car-loads  of 
asphaltuni  from  Athabasca  and  h'ort  McMurray  in  northern 
Alberta.  Experimental  work  will  be  done  with  this  material, 
and  if  it  is  found  satisfactory  it  will  replace  the  asphalt  which 
is  being  imported  from  Trinidad  and  elsewhere. 

It  is  of  interest  to  note  that  the  City  Council  of  Victoria, 
H.C.,  have  now  completed  their  arrangements  with  the  i'ro- 
vincial  Government  for  the  erection  of  a  new  bridge  in  that 
city  at  a  cost  of  $750,000.  The  plans  have  been  approved, 
and  a  by-law  is  to  be  submitted  to  the  ratepayers. 

Exterior  work  is  advancing  satisfactorily  on  the  new 
Commercial  High  School  which  is  being  erected  at  Shaw  and 
Dewson  Streets,  Toronto,  for  the  Board  of  Education  by 
Messrs.  K.  Robertson  and  Sons,  Limited.  The  walls  are  now 
up  two  floors.    The  estimated  cost  of  the  building  is  $200,000, 

The  city  of  Edmonton,  Alberta,  has  stock  yjards — esti- 
mated to  cost  $500,000 — in  prospect.  The  project  is  being 
fathered  by  a  stock  company,  in  which  .\Idernian  Picard  is 
interested.  If  satisfactory  arrangements  can  be  itiade  with 
the  city,  the  company  will  have  the  yards  in  i>perution  by 
September  1. 

Good  progress  is  being  made  on  the  I'osi  Ollice  and 
t  ustoms  House  which  is  being  erected  at  Three  Rivers,  Que, 
at  a  cost  of  $325,000.  'l"he  contractors,  Messrs.  .Vcrrette  and 
Company,  have  the  walls  up  to  the  second  storey.  The  archi- 
tect, who  is  superintending  the  work,  is  Mr.  Charles  Laford, 
of    Three  Rivers. 

.Arrangements  have  been  completed  for  a  I'an-.\nierican 
Road  Congress  to  be  held  at  the  Panama  I'aeilio  Interna- 
tional Exposition.  Plans  for  the  forthcoming  Congress  will 
be  handled  by  an  executive  committee  of  five,  of  whom  Major 
Crosby  (one  of  the  speakers  at  Toronto  la>it  weekV  (  onsidt- 
ing  Engineer  of  Baltimore,  is  one. 

.\t  Toronto,   the   steel  frame-work  lor   the   new    Registry 


Ofillce  on  Elizabeth  Street  has  been  completed.  The  build- 
ing, which  is  to  cost  $400,000,  is  to  be  of  two  storeys,  with 
basement,  the  dimensions  being  105  x  l:<5  ft.  The  architec' 
is  Mr.  C.  S.  Cobb,  f)f  Toronto,  and  the  contractors  for  the 
masonry  are  Messrs.  J.  A.  Wickett,  Limited. 

A  .syndicate  of  English  and  Belgian  capitalists  have  under 
contemplation  the  erection  of  two  large  buildings  in  the 
north  end  of  Montreal.  One  will  be  a  business  block,  with 
stores,  a  large  auditorium,  and  apartments  in  the  upper  por- 
tion; the  other  will  be  a  purely  residential  building,  open  on 
three  sides,  and  with  a  garden  in  the  centre.  The  estimated 
cost  is  $800,000.  Mr.  Clarence  1.  de  Sola  will  have  charge  of 
the  scheme. 

.Among  the  noteworthy  recent  announcements  of  pro- 
jected work  is  that  relating  to  the  Whitney  Memorial  Drive- 
way. The  idea,  which  is  promoted  by  the  Provincial  Gov- 
ernment and  the  city  of  Ottawa,  is  to  perpetuate  the  memory 
of  the  late  Sir  James  Whitney  by  building  a  road  from  Ot- 
tawa, through  Williamsburg  township,  to  the  St.  Lawrence- 
River,  at  an  estimated  cost  of  $450,000.  Plans  are  being  pre- 
pared by  Mr.  J.  Hilliard,  of  Ottawa. 

The  Montreal  ISoard  of  Control  have  voted  $;!.u:tO,(>0<l 
for  public  works,  in  which  the  following  amounts  are  in- 
cluded: Paving,  $l,;t61,8:i7;  sidewalks,  $337,355;  water  depart- 
ment, $242,445;  re-grading  of  certain  streets,  $300,000;  mar- 
kets, $348,500;  parks,  $37,777;  playgrounds,  $14,500;  incinera- 
tion, $130,000;  municipal  buildings,  $70,290;  hospital  for 
consumptives,  $125,000.  Of  the  $242,000  for  the  water  de- 
partment, half  is  to  be  used  for  laying  water  pipes;  while  an 
additional  electric  pump  is  to  be  bought  for  the  high  level 
station. 

At  a  meeting  of  the  Ontario  Legkslalurc  in  luninto  la>i 
week,  the  Hamilton  highway  bill  was  amended  in  an  import 
ant  particular.  The  original  road  allowance  was  fixed  at  60 
feet,  and  in  the  committee  it  was  proposed  that  this  be  in- 
creased to  100  feet — a  proposition  that  raised  olijections  from 
the  rural  representatives.  The  Government  has  since  decide  I 
upon  a  middle  course.  The  Commission,  if  it  desires  to  in- 
crease the  width  of  the  highway,  may  apply  to  the  Ontario 
Railway  and  Municipal  Board,  which,  after  notifying  the 
municipalities  interested,  will  hear  arguments  for  and  against 
and  pass  upon  the  objections.  The  clause  is  designed  chiefly 
to  meet  cases  where  widening  is  necessary  to  make  the  road 
safer,  and  is  not  intended  to  open  the  way  for  turning  the 
highway  into  a  boulevard.  The  engineering  end  is  also  taken 
care  of  in  another  amendment  giving  the  railway  board 
power  to  pass  upon  applications  for  widening.  This  is  de- 
signed to  meet  cases  where  a  grade  through  big  cuts  makes 
it  necessary  to  have  a  wide  road  allowance  in  order  to  slope 
the  banks  on  either  side. 

The  estimated  cost  of  raising  the  level  of  the  St.  Law- 
rence river  by  a  system  of  retaining  dykes  and  the  damning 
of  subsidiary  channels  is  placed  at  $487,000  by  a  Government 
commission,  whose  report— prepared  by  E.  E.  Haskell,  of 
Cornell  University.  V.  W.  Forneret,  superintending  engineer 
of  the  St.  Lawrence  River  Channel,  and  W.  J.  Stewart,  hydro- 
grapher— has  just  been  received.    The  detailed  estimate  is  as 
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follows:  rock  filled  dam,  No.  3,  Chenal  du  Castor  (between 
He  Castor  and  He  du  Pads),  $35,322;  rock-filled  dam,  No.  4. 
Chenal  du  Pads  (between  Isle  du  Pads  and  He  St.  Ignace). 
$16,135;  rock-filled  dam,  No.  5,  Chenal  Aux  Ours  (between 
He  Madame  and  He  aux  Ours),,$13,107;  rock-filled  dam.  No.  7. 
Chenal  Corbeaux  (between  He  du  Grace  and  Stone  Island), 
$33,232;  rock-filled  dam.  No.  9,  Chenal  des  Barques  (between 
He  aux  Barques  and  He  au  Moins),  $63,870;  rock-filled  dam, 
at  Pointe  du  Lac,  at  foot  of  Lake  St.  Peter,  $141,960;  rock- 
filled  dam,  at  Repentigny,  between  He  a  Bague  and  He  Belle- 
garde,  $303,745;  total,  $487,361.  The  new  plan  to  raise  the 
river  level  will  be  the  sixth  enterprise  of  its  kind,  if  under- 
taken. A  16-foot  channel  was  dredged — completed  1854. 
Then  followed  the  30-foot  channel  three  years  later.  In  1875 
a  25-foot  channel  was  required  to  meet  traffic  needs,  and  this 
necessitated  dredging  in  twelve  localities  which  carried  tli'- 
work  on  to  1882.  The  27^-foot  channel  was  the  next  under- 
taking started  in  1882  and  finished  in  1888.  In  1892  the  30- 
foot  channel  was  begun  and  was  not  completed  until  1906. 


Improved  Street  Lighting 

(Contributed) 

DURING  the  last  two  or  three  years,  particularly  in 
Ontario,  there  have  been  considerable  changes  in 
the  method  of  lighting  streets,  both  in  large 
cities  and  in  the  smaller  towns  and  villages.  The 
original  plans  appear  to  have  been  laid  out  without  any 
regard  to  lighting  efficiency,  artistic  appearance  or  durability. 
There  are  still  scores  of  towns  in  Canada  whose  lighting 
system  is  entirely  inadequate. 

Where  efficiency  in  the  street  lighting  is  the  primary 
requisite,  the  use  of  a  sheet  steel,  porcelain  enamelled  radial 
wave  reflector  placed  in  a  proper  location  above  the  lamp 
will  accomplish  the  result  satisfactorily.  In  cases,  however, 
where  it  is  possible  to  sacrifice  a  little  efficiency,  it  is  quite 
desirable  to  diffuse  the  light  through  a  suitable  glass  globe 
and  thus  secure  a  pleasing  effect  and  prevent  glare.  This  is 
especially   the   case   with    the   newer   types   of   nitrogen-filled 


Fig.  1. 
lamps,   where   the   source   of   light   is   extretifcly   small,   and, 
therefore,   the   intensity   is   considerable. 

To  accomplish  the  desired  result  in  diffusing  the  light 
it  is  necessary  to  carefully  select  not  only  the  shape,  but 
the  quality  of  the  glassware.  It  must  be  remembered  that 
even  clear  glass  absorbs  a  few  per  cent,  of  light  in  trans- 
mission, and  many  opal  glasses  lose  considerably  over  fifty 
per  cent.  The  standard  opalescent  will  lose  nearly  forty  per 
cent,  of  the  light.     In  these  days,  however,  we  are  able  to 


use  glassware  made  with  scientific  mixtures,  so  that  the 
actual  loss  in  transmission  is  only  a  few  per  cent.,  while 
the  diffusion  secured  is  extremely  high.  Glassware  of  the 
types  of  alba  and  moonstone  possess  these  qualities  to  a 
high  degree.  Recently  a  new  glass  known  as  Monax  ap- 
pears to  be  a  still   further  development. 

Another  point  to  be  considered  about  a  street  lighting 
fi.xture  is  that  it  should  be  durable  and  have  an  extremely 
low  maintenance.  There  are  certain  portions  of  a  fixture 
which  must  be  in  pipe  and  other  wrought  iron  shapes  to 
secure  certain  artistic  effects,  but  as  a  general  rule  it  is 
desiral)le  to  use  cast  iron  with  a  baked  enamel  finish  or  other 
protection  against  the  weather  for  as  many  exterior  i)arts 
as  possible — care   being  taken,   however,   that   such   items   as 


Fig.  2. 

thumb  screws  are  made  in  bronze  or  so  treated  that  they 
will  not  rust. 

The  illustrations  shown  in  Figs.  1  and  2  have  been 
designed  on  these  lines. 

Fig.  1  is  a  wrought  iron  bracket  which  supports  a 
canopy  of  finely-moulded  cast  iron.  The  reflector  has  good 
illuminating  lines  and  is  so  shaped  as  to  be  exceptionally 
strong  and  durable.  The  lamp  in  this  form  of  bracket  can 
be  screened  if  desired,  by  using  a  globe  in  addition  to  the 
reflector,  but  while  this  would  possibly  improve  the  ap- 
pearance, the  improvement  is  secured  at  the  expense  of 
efficiency. 

Fig.  2  is  designed  in  cast  iron  and  is  suitable  for  mount- 
ing on  poles  or  on  flat  surfaces.  Such  a  design  as  this  can- 
not be  had  in  conjunction  with  a  reflector,  but  it  looks  ex- 
tremely neat  with  a  9-in.  or  10-in.  ball  globe,  and  is  very 
serviceable.  Both  types  are  constantly  furnished  with  series 
or   multiple  fittings. 

There  are  a  number  of  towns  using  brackets  somewhat 
similar  to  that  shown  in  Fig.  1.  There  is  an  installation  of 
several  thousand  at  Brantford,  Ont.  Fig.  2  is  also  well 
known,  the  first  and  principal  installation  being  at  Paris. 
Ont.  Both  these  installations  were  made  by  A.  H.  Winter 
Joyner,   Limited,   street   lighting  experts,   of  Toronto. 

The  introduction  of  the  small  nitrogen  units  for  street 
lighting  has  again  brought  into  prominent  use  the  Constant 
c:urrent  system  of  supply.  It  is  necessary  to  use  this  sys- 
tem with  the  small  nitrogen  units,  and  it  has  been  found 
that  even  where  the  lamps  are  of  such  a  size  that  they  could 
])e  used  on  both  multiple  or  series,  the  results  obtained  on 
the  series  system  have  been  far  more  satisfactory  than  on 
the  multiple.  In  fact,  the  cost  of  maintenance  with  the  series 
system  is  extremely  small,  and  the  full  advantage  of  the  high 
efliciency  of  the  lamp  is  secured;  whereas,  with  multiple  sys- 
tems the  life  of  the  lamp  is  so  short,  owing  to  the  poorer 
regulation,  that  it  is  extremely  unlikely-  that  any  extensive 
multiple  installations  of  nitrogen  lamps  will  be  made  in  the 
futtire. 


April  7,   1015 


THE    CONTRACT    RECORD 


375 


t       V^^        eSTASUSHCO    1806         ^ 

^ntract  Record 

.^En^ineerinS  Review 

Published  Each  Wednesday  By 

HUGH  C.  MACLEAN,  LIMITED 

HUGH  C.  MacLEAN,  Winnipeg,  President. 
THOMAS   S.   YOUNG,   General   Manager. 
HEAD   OFFICE  -   347   Adelaide   Street   West,   TORONTO 
Telephone  A.  2700 


MONTREAL  -  Telephone  Main  8299  -  119  Board  of  Trade 
WINNIPEG  -  Telephone  Garry  856  -  :102  Travellers'  Bldg. 
VANCOUVER  -  Tel.  Seymour  20i:i  -  Hutchison  Block 
NEW  YORK  -  Tel.  :il08  Beeknian  -  038  Trihune  Building 
CHlC,\GO  -  Tel.  Central  <i40:i  -  1155  Peoples  Gas  Building 
LONDON,  1':NG.     -------     16  Regent  Street,  S.W. 


SUBSCRIPTION   RATES 

Canada  and   Great   Britain,  $2.00.     IJ.  S.  and   Foreign,  $3.00. 

Single  copies  10  cents 


Authorized  by  the  Postmaster  General  for  Canada,  for  transmission  as 
•econd  class  matter.  .       n         «: 

Entered  as  second  class  matter  July  18th,  1914,  at  the  PostoBice  at 
Buffalo,   N.Y.,  under   the   Act   of   Congress  of   March   3.    1879. 


Alphabetical   Index   of   Advertloen 
Pa^e  18 


Vol.  29 


April  7,  1915 


No.  14 


Principal   Contents  Page 

What  Good  Roads  Mean  to  Canada 375 

The   "Spec."    Builder 375 

Business  and  Philanthrojjy — A   Bad  Mix 376 

Greatly    Increased    .'\creaRe    for    Oain    I'roduction    376 

The  Status  of  the  Engineer 377 

Engineering  Topics   in   the   Old    Land    379 

Special     London     (Eng.)     Correspondence    of    The 
Contract  Record. 
Trade   Expansion. — What   Germany   Was  Doing   Before 

the  War ^81 

liy   l\.   ().   Wynne-Roberts 

The    Restoration   of   Shattered    Confidence    383 

A  Cheap  Source  of  Power  for  the  Contractor 383 

New  Type  of  Gravity  Mechanical  Filter  for  the  Toronto 

Water- Works 384 

Concrete  Tower  Designed  for  Rapid  Erection 387 

Hints  on  the  Control  of  Hypochlorite 388 

The  .\rchitccture  of  Belgian  Towns 389 

The  Larger  Problems  of  Town  Planning 390 

.\  New  and  Simple  Method  for  Securing  Ditstless  Con- 
crete Floors 392 

By  p.  M.  Brnner 

Concrete  Roads  and  Streets 394 

By  Frank  Chappell 

The  State   Highways  of  New  Jersey 396 

By   Rohorl    A.   Meeker 

L  (instructional    News 397 

Personal   Mention    398 

Quarries  and   Plant  of  the  lona  Gypsum  t'ompany,   Ltd.  399 


What  Good  Roads  Mean  to  Canada 

IT  is  strange  how  many,  people  w^  find  in  a  rut  as 
regards  the  Good  Roads  movement.  They  have 
the  same  trouble  with  their  mental  rnt  as  the 
farmers  have  with  their  mud  ruts.  They  are 
stuck. 

We  refer  to  the  odd  man  you  will  encounter  in  the 
course  of  your  editorial  day's  march  along  the  highway 
of  trouble — the  man  who  Will  tell  you  that  you  "have 
been  devoting  too  much  space  lately  to  good  roads." 
A  gentleman  of  our  acquaintance,  usually  quite  mild- 
mannered,  waxed  hot  the  other  day  because  he  liad 
found  two  issues  of  the  paper  devoted  practically  in 
their  entirety  to  the  International  Road  Congress  at 
Toronto.  In  vain  we  told  him  of  the  comprehensive 
scope  of  the  work  and  of  the  representative  nature  of 
this  particular  gathering:  he  was  a  brick  manufacturer, 
and  he  wanted  to  have  i)eople  informed  all  the  time 
about  bricks. 

We  have  no  apology  to  make  for  the  space  which 
we  devote  to  good  roads.  \\'e  are  strong  in  an  editorial 
policy  of  doing  all  we  can  to  further  tiie  movement, 
for  it  is  bound  up  hand  and  foot  with  progress  in  every 
l)ranch  of  the  engineering  and  constructional  field. 

What  do  good  roads  mean  to  Canada?  They  mean 
connecting  links  between  the  agricultural  districts  and 
the  towns,  and  between  the  towns  and  the  cities;  they 
mean  the  opening  up  of  new  districts,  and  provide  a 
ready  means  of  getting  building  material  on  to  the 
ground  at  minimum  cost;  they  mean  increased  pros- 
perity for  the  farmer  (and  when  the  farmers  are  pros- 
perous we  are  all  prosperous!)  ;  they  make  it  possible 
to  build  rural  schools ;  they  make  for  better  social  con- 
ditions ;  they  enhance  the  attractions  of  rural  life ;  they 
increase  travel  throughout  the  country,  and  encourage 
])eople  in  the  idea  of  seeing  their  own  country  first. 
And  they  do  much  more — these  are  only  the  funda- 
mentals. 

The  Good  Roads  movement  will  continue  to  receive 
a  large  slice  of  our  attention.  In  witness  whereof  we 
publish  in  this  issue  an  interesting  paper  by  Mr.  Robert 
A.  Meeker,  State  Highway  Engineer  of  New  Jersey, 
and  also  a  discussion  of  Mr.  Van  Scoyoc's  paper,  "Con- 
crete Roads  and  Streets,"  submitted  by  ^Ir.  Frank 
Chappell,  Town  Engineer  of  Oshawa. 


The  ••  Spec."  Builder 

FlvOM  England  a  north    country    correspondent 
writes  us  to  the  effect  that    the    speculative 
builder   is   becoming  a   consort   of  the  dodo. 
This  fact  our  correspondent  deplores,  on  tlie 
groiuid  that  in  spite  of  the  contumely  heaped  upon  the 
speculative  builder  by  the  cynics  he  has  proved  himself 
to  be  of  incalculal)le  service  to  the  public. 

In  Canada,  also,  we  hasten  to  reply,  speculative 
building  is  more  or  less  moribund — not  altogether  to 
our  liking.  .A.  measure  of  decline — and  an  appreciable 
measure — was  to  have  been  expected,  but  from  now  on 
there  can  be  little  excuse  for  lack  of  enterprise.  In 
Canada  we  are  situated  far  more  favorably  than  they 
are  in  England,  where  the  capitalist,  perforce,  views 
speculative  building  as  an  uncert^ain  industrj-  likely  to 
be  penalized  by  legislation  and  yield  poor  dividends. 
We  are  told  that  the  British  capitalists  are  leaving  the 
building  trade  alone  and  patronizing  more  favored  in- 
dustries— an  example  which  Canada  need  not  follow 
to  the  letter. 

There  will  never  come  a  time  when  sane  specula- 
tion is  removed  entirely  from  the  active  area  of  busi- 
ness eflfort.    There  are  some  men  in  the  West  to-dav 
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whose  faces  are  set  so  strongly  against  anything  of  the 
kind  that  tliey  would  introduce  into  the  Litany  a  spec- 
ial plea  for  deliverance  from  the  element  of  chance. 
We  are  inclined  to  the  opinion  that  the  speculative 
builder  will  come  into  his  kingdom  again,  and  that  it 
will  not  be  so  long  before  a  good  proportion  of  the 
disadvantages  under  which  he  labors  at  j)resent  will 
have  gone  by  the  board. 

Let  us  not  forget  that  when  the  War  is  over  we 
are  going  to  have  a  bigger,  brighter,  and  better  Can- 
ada. We  are  going  to  offer  a  home  to  many  thousands 
of  the  more  respectable  Germans  (the  term  is  com- 
parative onl)',  for  we  all  know  that  there  are  no  re- 
spectable (jermans)  who  will  have  been  liberated  from 
the  Kaiser's  system  of  serfdom ;  we  are  going  to  build 
up  greater  industries;  we  are  going  to  institute  town 
and  city  improvement  schemes ;  we  are  going  to  see 
the  consummation  of  the  great  harl)our  development 
schemes   at   St.   John,   Montreal   and   Toronto — all    of 


which  spells  activity  for  the  speculative  builder.  His 
turn  will  come. 

In  our  opinion,  the  next  few  years  will  witness  an 
unprecedented  demand  for  workmen's  dwellings  and 
the  smaller  type  of  residence.  ICverybody  is  encour- 
aging Canadian  manufacturers  in  the  idea  of  capturing 
enemy  trade  and  making  a  permanent  institution  of 
the  business  that  has  been  diverted  to  us  by  the  War. 
This  is  good  constructive  effort,  and  we  should  back 
it  up  with  might  and  main.  By  pulling  together  for 
industrial  expansion  we  are  pulling  together  for  con- 
structional enterprise. 

We  want  to  retain  the  speculative  builder,  and 
every  other  type  of  builder.  If  we  can  develop  our 
manufactures  in  such  a  way  as  to  open  up  a  demand 
for  new  factories,  dwellings,  and  so  on — giving  the 
capitalist  the  right  opportunity,  we  shall  be  getting 
money  into  circulation  and  building  up  industry.  And 
that  is  what  we  all  want. 


Business  and  Philanthropy — A  Bad  Mix 


Wl''  cannot  say  that  we  are  in  accord  with  the 
disposition  noted  in  some  quarters  to  ad- 
vocate the  wholesale  retention  of  skilled  and 
unskilled  workmen  during  the  present  peri- 
od of  depression.  At  a  Board  of  Trade  meeting  the 
other  day  one  of  the  members  was  discussing  unem- 
ployment, and  said  rightly  that  if  the  country  lost  its 
industrial  classes  it  would  lose  its  backbone,  but  he 
said  wrongly  that  from  an  economic  point  of  view  it 
was  better  to  keep  the  workmen  employed. 

Now,  had  the  speaker  asserted  that  the  community 
would  be  better  physically  and  socially  for  constant 
employment  he  might  not  have  been  very  wide  of  the 
mark,  but  to  say  that  it  would  be  better  from  an  eco- 
nomic point  of  view  is  a  statement  which  cannot  be 
accepted  unquestioningly.  Where  does  the  economic 
advantage  come  in?  Is  it  not  fair  to  suppose  that  such 
a  policy  put  into  effect  would  mean  loss  to  the  em- 
ployer? If  a  full  working  staff  be  maintained  during 
tlie  jjeriod  of  depression  we  shall  come  to  the  point 


when  both  time  and  wages  will  have  to  be  reduced  to 
a  minimum.  With  wages  continuing,  and  the  ordinary 
expenses  to  meet,  in  face  of  a  revenue  cut  in  two,  per- 
haps, where  is  the  money  to  be  found?  It  is  all  very 
well  for  labor  leaders  and  other  i)hilanthropists  to  dis- 
cuss what  employers  should  do  with  their  men,  but  it 
must  remain  with  the  employer  to  obey  the  dictates  of 
experience  and  economy.  Any  attempt  to  combine 
business  and  philanthropy — that  is,  any  attempt  on  a 
wholesale  scale — will  contribute  more  to  putting  a  firm 
out  of  business  than  any  other  factor. 

The  stability  of  the  constructional  industry  will  be 
maintained  only  by  the  application  of  sound  business 
principles  backed  up  by  resourcefulness  and  enterprise. 
We  are  all  for  the  "Business-as-Usual"  policy;  we  are 
all  concerned  with  the  welfare  of  those  engaged  in  the 
constructional  industries ;  but  we  are  not  all  with  those 
who  advocate  impracticable  methods  of  keeping  the 
head  of  the  working  commimity  above  water. 

Business  and  philanthropy  are  a  bad  mix. 


Greatly  Increased  Acreage  for  Grain  Production 


WITHIN  the  next  few  weeks  the  farmers  in 
Canada  will  be  engaged  upon  the  work  of 
seeding  the  greatest  acreage  which  has  ever 
been  given  over  to  the  production  of  grain 
in  the  history  of  the  Dominion.  While  statistics  por- 
traying the  actual  increase  in  area  will  not  be  given 
until  the  federal  authorities  ^at  Ottawa  compile  in  the 
late  spring  the  reports  from  their  correspondents  on 
work  done,  the  findings  of  investigations  which  have 
already  been  completed  point  clearly  to  the  conclusion 
that  the  additions  throughout  the  Western  provinces, 
at  least,  will  be  very  considerable  in  extent.  Officials 
of  the  Canadian  Northern  recently  finished  a  survey  of 
fall  plowing  along  the  lines  of  the  company  in  Mani- 
toba, Saskatchewan  and  Alberta.  The  figures  which 
were  sent  in,  of  course,  deal  with  the  C.  N.  R.  only,  but 
they  may  be  taken  as  an  indication  of  the  manner  in 
which  the  farmers  west  of  the  Great  Lakes  have  res- 


ponded to  the  call  for  a  greater  production  of  foodstuffs 
in  Canada.  Five  hundred  and  thirty-nine  agents  con- 
tributed to  the  report  in  order  that  it  would  be  thor- 
oughly representative  of  the  territory  served. 

Altogether,  along  the  Canadian  Northern  lines  m 
the  prairie  provinces  the  increase  may  be  averaged  at 
fort}'  per  cent.  The  figures  give  a  total  acreage  plowed 
last  fall  of  6,181,376  acres.  This  is  an  increase  of  1,- 
766,108  acres  over  the  preceding  year.  Figured  at  21.38 
bushels  to  the  acre — the  flat  average  of  the  yield  in 
western  provinces  in  1914  for  wheat,  oats  and  barley — 
the  grain  yield  from  fall-plowed  lands  along  the  Cana- 
dian Northern  in  Manitoba.  Saskatchewan  and  Afl^erta 
would  be  132,157,818.88  bushels.  On  the  yield  basis  of 
last  year  the  increased  acreage  would  produce  37,759,- 
389.04  bushels.  But  1914  was  an  oft'  year  for  grain  pro- 
duction in  the  West,  and  that  average  will  probably  be 
exceeded  in  1915. 
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"Never  Put  Off  to  the  Morrow"     BUILD  NOW 

TIII'M-!!''.  are  certain  Uiuds  of  Ircatnieiil  vvhicli,  in  order  to  he  efficacious,  must  be  well  ruljbed 
HI.  We  believe  that  this  ijrinciple  apjjHes  to  our  arf;uments  alxnit  tlie  desirability  and 
wisdom  of  the  "Huild-Novv"  policy,  and  so  it  is  that  we  offer  a  further  little  homily  on 
llie  subject. 

We  lake  fur  our  text  this  week  a  few  points  from  an  address  delivered  the  other  day  before 
the  Southampton  (EngJ  Chanil)er  of  Commerce  by  Mr.  \l.  V.  ilarmer,  E.S.I.  We  are  glad  to  do 
this,  as  it  shows  the  wide-spread  character  of  the  "Build-Now"  campaign,  and  removes  from  us 
any  suspicion  of  fatherinj^  a  local  cry.  The  wise  ttien  of  the  East  are  coming  forward  with  iden- 
tically the  same  arguments  which  The  Contract  Record  has'  been  making-  from  time  to  time  dur- 
ing the  last  few  months.  Mr.  Ilarmer  tells  us  that  if  is  a  mistake  to  put  off  building  until  after 
the  War,  as  the  cost  of  materials  will  un(k)ubtedly  increase  considerably  then.  Continuing,  he 
mentions  something  significant  to  the  constructional  interest  in  Canada.  Since  January,  1915,  in 
the  Old  Country,  timber  has  increased  25  per  cent,  and  glass  120  j)er  cent.,  the  increases  being 
due  to  the  great  demand  by  the  War  Office  and  decreased  shi])ments  owing  to  the  War.  In  the 
L;ase  of  a  dwelling  costing  $7,500,  the  increase  is  $300,  or  4  per  cent,  of  the  whole.  Taking  a  store 
costing  $25,000,  the  increase  tigures  out  at  $640.  or  2%  per  cent,  of  the  whcjle.  In  the  cas'e  of  a 
large  factory  costing  $250,000,  where  as  little  timber  as  pt)ssible  has  been  used,  and  where,  roughly. 
6,000  cubic  feet  of  timber  and  57,000  superficial  feet  of  glass  are  re(|uired,  the  increase  is  $4,-KX). 
or  not  quite  one-si.xth  of  one  ])er  cent. — this  low  additional  cost  being  due  to  the  small  amount 
of  timber  used  and  the  j^ractically  rire-i)roof  character  of  the  building. 

Mr.  Ifarmer  examines  into  the  conditions  likely  io  prevail  after  the  War.  in  the  hrst  place  he 
reminds  us  that  owing  to  the  terrible  destruction  of  property  in  Poland,  IJelgium,  and  Erance — to 
say  nothing  of  what  will  hapi)en  in  Cicrmany  a  little  later  on! — immense  quantities  of  iron,  steel, 
cement,  bricks,  timber  and  glass  will  be  required  to  rebuild  not  only  houses  and  business  prem- 
ises but  factories — because  until  trade  is  re-established  in  these  countries  there  will  be  unemploy- 
ment and  want  among  the  working  classes. 

This  extraordinary  demand  is  boimd  to  alTect  prices  all  over  the  world,  and  there  will  be  a 
shortage  of  supplies  against  which  we  should  all  provide.  This  is  a  home  truth  for  Canadians  as 
well  as  Englishmen,  and  we  are  glad  to  commend  the  ])olicy  of  the  Southampton  Chamber  of  Com- 
merce. No  effort  should  be  spared  to  induce  and  encoiu-age  our  manufacturers  to  extend  and  re- 
build or  reorganize  their  factories  before  the  big  demand  is  u])on  us.  We  agree  with  the  view  that 
peojile  who  ])ut  ofY  until  to-morrow  what  they  could  well  take  in  hand  to-day  in  this  line  of  busi- 
ness will  have  a  sad  awakening  after  the  War. 


The  Status  of  the  Engineer 


Tl  1  E,  need  for  a  broader  training  for  the  engineer 
was  pointed  out  by  Prof.  Swain,  of  Harvard 
University,  iii  an  interesting  address  i)ublished 
mider  the  heading  "Why  the  Engineer  fails  of 
Public  Recognitit)n"  in  our  issue  of  March  10.  The 
subject  is  one  deserving  of  the  studied  and  continuous 
attention  of  engineering  societies  in  Canada,  and  it  is 
one  which  we  hope  will  be  made  a  topic  of  discussion 
in  an  early  issue  of  The  C Dntract  Record.  .Mtogether 
insurticient  attention  has  l)een  given  to  a  consideration 
of  the  status  of  the  .engineer  as  a  leader  in  the  com- 
munity, and  as  a  result  he  occupies  about  the  lowest 
rung  on  the  professional  ladder  instead  of  one  of  the 
highest. 

In  his  address  Prof.  Swain  made  a  plea  for  the  ex- 
ercise of  individual  influence  in  bringing  to  the  atten- 
tion of  students  the  real  facts  in  regard  to  the  engi- 
neering profession,  its  pi)ssibilities,  and  the  high 
character  of  its  work.  He  suggested  a  broader  ciu"- 
ricuhim  for  technical  education,  with  more  attention 
to  fundamentals  and  less  to  technical  details. 

We  mention  these  points  in  Prof.  Swain's  paper  be- 
cause wc  reproduce  herewith  a  discussion  contributed 
to  The  luigineeriug  Record  by  Mr.  J.  N'ipond  Davies. 
who  points  out  the  narrowing  inlluence  of  the  constant 
handling  of  engineering  details.     Mr.  Davies  says: 

"To  my  mind  the  cause  of  the  trguble  to  a  consider- 


able extent  goes  back  to  the  education  of  the  engineer. 
and  the  schools  are  very  largely  responsible  in  lo-j 
elaborate  specialization  in  the  early  curriculum.  The 
work  and  duty  of  the  engineer  is  a  devotion  largely  to 
detail,  which  to  a  large  degree  causes  a  constriction  of 
ideas,  as  by  the  very  nature  of  his  work  the  engineer 
is  drawn  out  of  contact  with  other  peoples  and  pro- 
fessions and  naturally  obtains  a  narrowing  experience 
of  life,  which  in  itself  is  most  detrimental  to  his  gen- 
eral qualities  for  leadership. 

Early  Education  Should  Be  of  the  Broadest  Character 
"If  the  character  of  a  man's  work  in  his  later  year.-. 
is  necessarily  so  absorbing,  then  the  early  education 
should  be  of  the  broadest  character  possible  and  pro 
fessional  specialization  should  not  begin  during  tlu- 
period  of  education.  The  lawyer  and  the  doctor  are 
continuously  brought  into  ci>ntact  with  other  pe«)plc 
and  other  lines  of  endeavor  and  the  whole  after-tend- 
ency is  to  give  breadth  of  view.  The  engineer,  by  the 
\  ery  character  oi  his  work,  has  not  the  same  advant- 
age. There  is.  therefore,  to  my  mind.  t(.K>  much  si)ecial- 
ization.  with  consequent  narrowing  of  views,  in  the 
oixlinary  college  training. 

"The  colleges,  too.  commonly  narrow  their  traniing 
to  a  single  branch  of  the  profession  and  will  have  sep- 
arate schools  for  electrical,  mechanical  and  civil  engi- 
neering and  other  multitudinous  branches  of  the  pro- 
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fession,  whereas,  as  a  matter  of  fact,  the  iinderlyiiig 
principles  of  engineering  are  the  same  in  all  liranclies 
and  what  is  needed  is  the  broadest  possible  education, 
to  fit  a  man  for  later  taking  up  whatsoever  branch  he 
desires. 

"Further,  it  is  essential  that  the  education  of  the 
young  man  in  the  learned  profession  of  engineeimg 
should  include  a  considerable  degree  of  culture,  such 
as  is  obtained  more  commonly  by  the  student  of  law 
or  medicine.  This  specialization  in  the  schools  of  en- 
gineering at  the  expense  of  the  general  education  in 
arts  and  science  is  later  hurtful  to  the  engineer,  be- 
cause so  often  he  leaves  his  college  or  school  ill  equip- 
l)ed  in  general  education  to  write  clear,  logical  reports 
or  to  direct  the  general  administi'ation  of  affairs.  The 
place  for  the  young  engineers  to  obtain  all  this  is  in 
the  colleges ;  and  if  they  so  specialize  that  they  acquire 
Httle  education  besides  the  details  of  engineering  prac- 
tice and  theories,  it  is  little  wonder  that  the  young 
men  are  not 'properly  equipped  when  they  leave  col- 
lege and  settle  down  to  confining  detail  with  the  broad 
learning  which  is  necessarj^  to  the  development  of  the 
practising  engineer. 

Education  in  Cost  of  Work 

"In  the  ordinary  technical  training  in  the  colleges 
education  is  considered  solely  from  the  theoretical 
point  of  view,  whereas,  in  the  practical  application, 
cost  and  value  of  work  executed  intelligently  and  eco- 
nomically are  all-important  factors.  Economics  have  a 
large  bearing  on  the  study  of  all  engineering  work. 
This  is  seldom,  if  ever,  taught  in  the  colleges — possibly 
because  the  teachers  themselves  so  seldom  know  any- 
thing of  the  value  of  the  work. 

This  narrow  technical  college  training  in  multi- 
tudinous branches  of  engineering  limits  seriously  the 
horizon  of  the  student,  with  the  obvious  result  that  he 
feels  that  he  has  been  taught  only  one  line  of  the  engi- 
neering profession  and  is  unable  to  take  up  any  other 
work  for  the  reason  that  his  experience  and  knowledge 
have  been  from  the  beginning  so  restricted.  The  re- 
sponsibility of  the  college  in  the  training  of  the  stu- 
dent should  be  broadened  rather  than  narrowed. 

Contracts  and  Specifications 

"There  are  many  subjects  which  the  engineer  work- 
ing in  his  profession  finds  it  very  difficult  to  acquire, 
and  which  should  be  taught  as  an  essential  part  of  an 
engineering  course.  As  an  illustration,  every  practis- 
ing engineer  entering  responsible  work  faces  the  neces- 
sity of  interpreting  contracts  and  preparing  specifica- 
tions which  necessitate  general  knowledge  of  the 
principles  of  commercial  and  contract  law.  Every 
practising  engineer  is  faced  by  the  necessity  for  a  clear 
understanding  of  the  theories  of  finance  and  banking 
and  such  allied  subjects.  I  doubt  if  any  of  the  colleges 
attach  sufficient  importance  to  the  teaching  of  such 
subjects.  Again,  it  would  have  been  most  advantage- 
ous to  a  practising  engineer  to  have  been  taught  early 
the  principles  of  promotion  and  financial  arrange- 
ments of  corporations. 

"Leadership  in  the  profession  requires,  first  and 
foremost,  the  willingness  and  ability  to  take  personal 
responsibility.  To  produce  such  men,  obviously  the 
i)roadest  education  and  training  of  the  young  engineer 
must  be  adopted.  This  is  the  age  of  specialization  in 
all  lines,  but  the  speculation  in  engineering  should 
be  postponed  as  long  as  possible  during  the  education 
period  for  the  obvious  reason  that,  as  before  stated,  the 
whole  work  of  the  engineer  is  in  its  very  nature  ab- 


sorbing and  narrowing,  and  takes  one  necessarily  out 
of  contact  with  those  influences  which  would  in  them- 
selves be  broadening. 

Young  Men  Misdirected 

"It  is  an  old  saying  in  Europe  that  in  a  family  of 
boys  the  eldest  enters  the  army,  the  second  goes  into 
the  navy  and  the  fool  goes  into  the  Church.  This  is 
not  quite  applicable,  but  at  the  same  time  it  is  quite 
common  for  families  to  consider  that  any  boy  who 
shows  a  liking  for  tools,  however  ill  fitted  or  equijjped 
he  may  be,  must  be  desirous  of  going  into  the  engi- 
neering profession,  and  it  is  probable  that,  as  a  conse- 
quence, numbers  of  boys  enter  the  jirofession  who  arc 
quite  unlikely  to  meet  with  any  success.  I  have 
in  my  own  knowledge  seen  a  number  of  engineers  fill- 
ing more  or  less  important  administrative  i)osilions 
who  have  made  ill  success  in  the  positions  they  have 
been  called  to  fill,  for  one  reason,  if  for  no  other,  thai 
they  cannot  leave  the  unimportant  detail  to  others,  but 
must  carry  with  them  the  long  years  of  professional 
training  in  the  minutiae  of  engineering,  instead  of  for- 
getting the  unimportant  matters  and  ajiplying  them- 
selves to  the  broad  principles  of  adniistration. 

"M)'  feeling,  therefore,  is  very  strong  that  to  the 
schools  we  must  look  for  broader  and  bigger  ideas  in 
the  education  of  those  who  are  to  become  engineers, 
and  to  our  technical  societies  ff)r  the  inculcati(^n  of 
higher  standards  of  practice  and  ethics,  and  to  those 
societies,  also,  to  instil  into  the  engineer  the  better 
appreciation  of  his  value  to  the  community  so  that  he 
may  in  turn  command  what  he  is  justly  entitled,  to — 
a  better  recompense  for  his  services  and  a  more  im- 
portant position  in  the  administration  of  the  affairs  of 
the  communitv." 


Burning  Up  Canada 

THE  following  comparison  between  the  fire  losses 
of  Canadian  and   British  cities    shows    at    a 
glance  how  we  are  progressing  backwards  in 
this  country.     These  figures  were  included  in 
a  paj)er  read  before  the  Insurance  Institute  nf  Toron- 
to. 

Hamihon    $1.88     London $0.4i; 

Vancouver 4.45     Glasgow TU 

Calgary 93     Birmingham 4S 

Regina 3.47     Manchester H't 

Halifax 6.60     Sheffield r,7 

Toronto 2.4;     Leeds    1.26 

Brantford    1.98     Belfast  '. 09 

Winnipeg    H.8S      Bristol I') 

London,    Ont 1.05     Edinburgli 21 

Saskatoon    6.85     Dublin 42 

In  the  last  ten  years  the  average  rate  of  premium 
for  Canada  has  been  $1.46  per  100  of  insured  value. 
In  the  United  States  it  is  $1.11,  in  Norway  45  cents, 
in  Sweden  40,  in  Austria  30,  England  2.3,  Cermany  22. 
iMance  21,  Spain  and  Italy  19. 

Thus  it  is  seen  that  the  average  rate  of  premium 
for  Canada  is  an  extravagance  of  almost  criminal 
nature.  Rates  on  this  continent  are  fi\e  times  as  high 
as  they  are  in  Europe. 


Concrete,  after  the  addition  of  water  to  the  mix, 
should  be  handled  rapidly  and  in  as  small  masses  as 
is  practical.  The  amount  of  concrete  that  should  be 
placed  at  once  depends  upon  the  construction  and  kind 
of  concrete. 
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Engineering  Topics  in  the  Old  Land 

Contractual  Interest — Misfeasance  and  Non-feasance:   A  Judgment  in 
Favor  of  a   London    Borough  Council — Concerning  Expert  Witnesses 

Specially  contributed  by  the  London  (Eng.)  Correspondent  of  The  Contract  Record 


Ti  I  !•',  iei)()rt  of  tlic  Committee  of  the  Canadian 
Society  of  Civil  i^ngineers  on  (jeneral  Clauses 
for  Specifications  makes  interesting  reading, 
Ijiit  the  discussion  on  the  clauses  makes  mucii 
more  interesting  rcacling.  The  clauses  were,  it  seems, 
drawn  up  frcjm  the  point  of  view  of  the  engineer,  and 
there  were  naturally  many  criticisms  from  the  "con- 
tracting end"  of  the  profession.  That  the  contractor 
cannot  claim  any  damages  or  reimbursements  what- 
ever for  delays  from  any  causes  during  the  perform- 
ance of  the  work  is  certainly  unfair,  and  the  inclusion 
of  a  clause  by  which  a  contractor  can  claim  damages 
under  certain  conditions  is  certainly  necessary.  Plant 
and  machinery  are  a  form  of  cai)ital,  and  interest  on 
their  value  and  some  depreciation  allowance  should  be 
paid  while  they  stand  idle.  Again,  as  Mr.  Duggan 
said,  the  best  specifications  are  those  which  are  fair  to 
contractors,  engineers  and  proprietors.  When  Qiatters 
are  in  the  hands  of  competent  and  trained  men,  this 
may  reasonably  be  expected  (with  exceptio'ns),  but, 
as  was  pointed  out,  engineers  have  a  multitude  of  as- 
sistants, some  without  experience,  and  some  without 
any  idea  of  the  true  intent  of  contracts.  In  these  last 
few  words  one  lias  the  whole  crux  of  the  matter.  "The 
true  intent  of  contracts."  Could  this  but  be  grasped, 
litigation,  argument  and  dispute  would  be  practically 
at  an  end,  for  the  true  intent  of  a  contract  is  that  it 
should  be  fair  to  all  the  parties  concerned  in  it.  Loose 
specifications,  too,  are  as  bad  as  tight  ones,  and  per- 
haps above  all  is  the  personality  of  the  engineer.  The 
contractor  must  have  faith  in  the  engineer  just  as  the 
engineer  inust  have  it  in  the  contractor,  and  each  must 
be  prepared  to  interpret  the  specification  clauses  in  a 
liberal  spirit.  Even  then,  the  contractor  will  have  to 
shine  on  the  .score  of  liberality,  giving  more  than  he 
receives,  but  he  knows  this  and  should  allow  for  it  in 
his  estimate.  The  system  of  stock  clauses  is  not  to  be 
commended,  and  their  use  should  almost  be  restricted 
to  definitions  and  matters  of  quite  an  elementary  na- 
ture. The  capable  engineer  will  have  no  need  for  such 
clauses  at  all.  Such  clauses  as  the  finality  of  the  engi- 
neer's decision,  the  right  of  the  engineer  to 
vary  the  contract  price,  and  others,  should 
form  no  part  of  a  contract.  .\  clause  which 
requires  very  careful  watching  is  the  follow- 
ing: "Any  notice  intended  for  the  contractor  shall 
be  sufificiently  authenticated  if  signed  by  the  engineer 
or  the  purchaser."  Let  the  contractor  consider  what  it 
may  mean  to  him  if  he  is  to  take  "notices"  from  the 
I)urchascr,  especially  as  the  term  "purcha.ser"  includes 
that  person's  "heirs,  administrators,  executors  and  as- 
signs." The  i)urchaser  might  assign  his  interests  to 
a  syndicate  comprising  20  or  more  distinct  individuals, 
each  of  which  would  i>e  an  "assign,"  with  the  right  to 
give  "notices"  (whatever  they  may  mean)  to  the  con- 
tractor. He  would  truly  be  in  an  unenviable  position. 
It  is  satisfactory  to  note  that  the  report  was  referred 
back. 

Misfeasance  and  Non-Feasance 

It  is  sincerely  to  be  hoped  that  the  anomaly  of  mis- 
feasance and  non-feasance  has  not  obtained  the  hold 
upon  Canadian  law  that  it  has  upon  English  law.     A 


recent  action  against  a  Lond<jn  borough  council  has 
brought  this  once  again  before  the  public,  and  a  bare 
recital  of  the  facts  cannot  but  interest  Canadian  engi- 
neers. Briefly,  a  lady  was  seriously  injured  while 
cycling  owing  to  the  defective  condition  of  a  giilley 
grating  belonging  to  the  council.  The  special  jury  be- 
fore which  the  case  first  went  awarded  her  a  substan- 
tial sum  by  way  of  damages,  but  the  question  of  law- 
was  reserved.  It  has  now  been  decided  that  the  ac- 
tion must  fail,  because  the  plaintiff  has  not  proved 
misfeasance  on  the  part  of  the  defendants.  As  the  law 
stands,  it  would  appear  that  a  local  authority  is  under 
no  obligation  to  repair  and  maintain  its  works.  If,  in 
the  first  place,  the  galley  grating  had  been  placed  an 
inch  or  two  above  the  roadway,  or  anyway  so  fixed 
as  to  be  a  danger  to  the  public,  the  verdict  of  the  jury 
would  have  been  upheld,  for  that  would  have  beeu 
misfeasance  on  the  part  of  the  council.  But  when  the 
same  result  arises  from  neglect  to  repair  or  maintain. 
the  matter  is  one  of  non-fea.sance  and  the  council  is 
exempt  from  liability.  In  giving  judgment  for  the  coun- 
cil, the  judge  condemned  the  plaintiff  to  pa}'  the  co.sls 
of  both  trials  and  of  the  appeal,  and  it  is  comforting  to 
know  that  the  lady  (a  confectioner's  manageress)  is 
possibly  not  in  a  position  to  do  this.  An  ounce  of  jus- 
tice is  worth  a  pound  of  law,  owing  possibly  to  its 
rarity.  Everyone  knows  the  story  of  the  judge  who 
asked  the  cabman  to  drive  him  to  the  Courts  of  Jus- 
tice. "Never  heard  of  'em,"  replied  the  cabman.  .And 
on  the  judge  giving  him  minute  instructions  the  man 
added  "Oh,  the  Law  Courts.  Why  didn't  you  say  so 
at  first?  Thought  you  said  something  about  'jus- 
tice' 1" 

Expert  Witnesses 

While  on  the  subject  of  the  law,  exception  may  be 
taken  to  a  statement  made  in  the  Contract  Record 
(February  3)  by  Mr.  Harry  Barker  in  his  article  "The 
Engineer  out  in  the  World."  Says  Mr.  Barker :  "Courts 
have  long  held  more  or  less  respect  for  expert  wit- 
nesses." If  he  means  literally  "more  or  less,"  the  writ- 
er is  at  one  with  him,  and  would  lay  special  stress 
upon  the  "less."  But  in  the  ordinary  use  of  the  phrase, 
and  as  Mr.  Barker  uses  it,  the  stress  would  have  to  be 
laid  upon  "more,"  which  is  a  very  different  thing.  .\ 
certain  judge  once  said  that  there  were  three  classes 
of  liars:  liars,  damned  liars  and  expert  witnesses; 
and  he  was  not  far  wrong.  It  is  pitiful  in  the  extreme 
to  listen  to  a  case  in  which  expert  witnesses  are  en- 
gaged on  either  side.  The  hard  swearing  is  a  revela- 
tion, and  the  most  elementary  fact  is  presented  in 
diametrically  opposed  forms  by  men  who,  as  regards 
at  least  the  half  of  them,  must  know  that  they  are 
guilty  of  wilful  misrepresentation.  Some  few  years 
ago  the  writer  was  engaged  as  witness  in  a  large  build- 
ing dispute.  One  of  the  claims  of  the  owner  was  in 
respect  to  a  factory  floor.  This  floor  was  of  fireproof 
construction  and  was  finished  off  with  two  inches  of 
granite  chippings  and  cement,  floated  to  a  fine  surface. 
Such  poor  material  was  used  that  if  a  book  was  drop- 
ped upon  the  floor  clouds  of  cement  dust  arose,  while 
where  the  hands  were  seated  the  coke-breeze  aggre- 
gate was  exposed  in  large  patches,  after  less  than  six 
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months'  wear.  The  ex^)ert  eiif^af^Gd  l)y  the  l)uilder  de- 
posed that  such  a  floor  was  iu(t  a  finished  floor,  but 
only  a  foundation  for  a  floor,  and  when  it  was  ))ointed 
out  that  there  was  no  mention  in  the  specification  of 
further  works  the  builder  pleaded  that  the  owner  was 
himself  .si'oinj^^  to  provide  a  surface  co\ering  of  wood 
l)locks  or  other  material.  Of  course  nothin>4'  was  fur- 
ther from  the  owner's  thouf^hts,  the  buildins^^  bein^  a 
new  one  to  be  completed  by  the  builder  ready  for  oc- 
cupation under  time  and  penalty  clauses.  But  the  ex- 
perts (gained  the  day,  provinf^  to  the  satisfaction  of  the 
judo:e — it  was  the  late  Lord  Chief  Justice,  by-the-bye — 


THE  THINKER 

Back  of  the  beating  hammer 

By  which   the  steel  is  wrought, 
Back  of  the  workshop's  clamor, 

The   seeker  may   find   the   Thought — 
The  Thought  that  is  ever  master 

Of  iron  and  steam  and  steel. 
That  rises  above  disaster 

.^nd   tramples   it  under  heel. 

The  drudge  may  fret  and  tinker 

Or  labor  with   lusty   blows. 
But  back  of  him  stands  the  Thinker— 

The  clear-eyed  man  who  knows; 
For  into   each   plow   or  sabre, 

Each   piece   and   part   and    whole. 
Must  go  the  brains  of  labor. 

Which  gives  the  work  a  soul. 

Back  of  the  motor's  humming. 

Back  of  the  bell  that  sings, 
Back  of  the   hammer's  drumming. 

Back  of  the  crane  that  swings, 
There  is  the  eye  which  scans  them. 

Watching  through  stress  and  strain. 
There  is  the  Mind  which  plans  them — 

Back  of  the  brawn,  the  Bram. 

Might  of  the   roaring   boiler, 

Force  of  the  engine's  thrust. 
Strength   of  the   sweating   toiler. 

Greatly  in  these  we  trust; 
But  back  of  them  stands  the  Schemer, 

The  Thinker  who  drives  things  through. 
Back  of  the  job — the   Dreamer 

Who's  making  the  dream  come  true. 
— Berton  Braley. 


that  floors  could  not  be  finished  ofif  in  cement  and 
g^ranite  chippings.  Here  certainly  the  experts  scored, 
but  then  with  experts  on  both  sides  one  set  of  pro- 
fessional men  necessarily  must  score,  and  the  result 
does  not  disprove  the  contention  that  expert  witnesses 
are  sadly  mistrusted.  It  is  no  uncommon  thing  to 
find  retired  medical  officers  of  health  and  municipal 
engineers  forswearing  all  they  have  ever  sworn  during 
their  public  career,  when  they  were  acting  for  a  coun- 
cil and  not  against  one.  Professional  societies  might 
do  worse  than  call  some  of  these  gentlemen  to  account. 
There  is  a  popular  misconception  abroad  anent  the 
spending  of  public  money.,  and  that  section  of  the  pub- 


lic which  believes  in  what  it  is  pleased  to  call  rigid 
economy  is  not  a  small  one.  To  this  section,  no  pub- 
lic work  is  politic  unless  it  shows  a  monetary  return 
or  dividend.  Public  convenience  stands  for  nothing. 
The  fallacy  of  this  point  of  view  may  be  proved  in  a 
sc(jre  of  ways.  Street  paving,  for  example,  brings  no 
tangible  monetary  return,  and  the  rates  on  jiroperty 
would  come  in  just  the  same  if  every  side  street  in  a 
town  remained  impaved.  Sewerage  and  sewage  dis- 
posal, again,  are  cases  in  point,  and  building  super- 
\ision  and  lighting  are  not  without  their  application. 
The  comfort  and  convenience  of  the  community  are 
the  first  points  to  be  considered,  and  if  means  allow 
these  should  receive  a  full  share  of  attention.  In  Lon- 
don, England,  the  Thames  steamboat  services  were 
discontinued,  because  they  didn't  pay,  and  a  splendid 
waterway  now  lies  unused  so  far  as  passenger  traffic 
is  concerned,  and  all  manner  of  shifts  and  expedients 
have  to  be  resorted  to,  and  all  manner  of  vehicles  en- 
gaged, to  perform  a  journey  from  one  point  on  the 
river-bank  to  another.  Some  hundreds  of  thousands  of 
people  are  liabitually  incommoded  simply  liecause  the 
steamboat  services  did  not  slu)w  a  dividend,  and  Lon- 
don might  just  as  well  discontinue  the  rei)air  and  main- 
tenance of  Fleet  Street  or  the  Strand  for  a  similar  rea- 
son. The  money  expended  on  public  utility  works 
invariably  comes  back  to  the  public,  either  directly  or 
indirectly,  and  if  more  spirit  werq  shown  by  niuni- 
ci])alities  the  need  for  relief  works  would  arise  much 
less  frequently.  Mr.  Norman  Scorgie  dealt  with  this 
matter  in  his  i)residential  address  to  the  Society  of 
iMigineers,  in  which  he  laid  stress  upon  "the  benefits 
derived  by  the  commimity  in  the  way  of  improved 
health  and  conditions  of  living  by  a  judicious  expen- 
diture upt)n  sanitation,  water  supply  and  kindred 
works." 


I.\  tiie  L'nited  States  competition  for  contracts  ap- 
l)ears  to  be  even  keener  than  it  is  in  Canada.  The 
eagerness  of  the  larger  contractors  for  work  was 
well  illustrated  at  the  letting  of  the  Pennsjdvania 
concrete  \iaduct  over  the  Susquehanna  River  at  Har- 
risbiu'g.  Pa.  The  estimated  cost  of  this  bridge  exceed- 
ed the  highest  of  thirty-eight  bids  bj-  more  than  $100,- 
000.  and  the  lowest  by  nearly  $500',000.  There  were 
fifty-four  sets  of  plans  out  for  bidding.  The  principal 
item  of  the  contract  was  36,000  cu.  yds.  of  concrete,  for 
which  the  remarkably  low  bid  of  $4.73  per  cubic  yard 
was  received.  The  lowest  ten  bids  on  this  item  were 
below  $6.00  ])er  cubic  yard,  and  all  but  one  bid  were 
below  $10.00  per  cubic  yard. 


A  Michigan  contractor  using  large  quantities  of 
cement  is  said  to  make  a  practice  of  erecting  on  the 
site  of  each  contract  a  small  shed  about  6  ft.  high, 
which  is  painted  bright  scarlet,  after  the  manner  of  a 
powder  magazine,  with  large  signs  painted  on  all 
four  sides  announcing  it  to  be  a  "bag  asylum."  The 
conspicuous  character  of  the  shed,  coupled  with  the 
impressive  wording,  is  said  to  have  worked  wonders 
with^his  men,  who  now  ])ut  all  empt\'  bags  in  the  place 
of  safe  keeping.  As  dampness  causes  the  cement  to 
set  and  so  renders  the  bags  useless,  the  necessity  for 
keeping  them  under  cover  is  obvious. 

The  recent  sale  of  Manitoba  debentures  at  98.85  is 
the  best  possible  evidence  of  the  soundness  of  the 
financial  position  of  the  province,  and  indisjmtable 
proof  of  the  faith  of  financiers  in  the  stability  of  its 
institutions. 
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Trade  Expansion — What  Germany  Was  Doing 

Before  the  War 


Specially  contributed  by  R.  O.  Wynne-Roberts 

WHEN  C()ntril)utinji;'  my  (juota  to  the  interesting 
symposium  on  trade  possibilities  (see  Con- 
tract Record,  ]<"eb.  17,  1915)  I  referred  to 
the  Diplomatic  and  Consular  report  issued 
by  the  British  Foreign  (Office  and  Hoard  of  Trade  or 
the  trade  of  Germany  in  1913.  This  report  was  pre- 
sented to  the  Houses  of  Parliament  in  December  last, 
and  a  copy  has  just  been  received.  It  covers  one  hun- 
dred and  two  pages,  and  is  therefore  too  long  to 
discuss  in  detail,  but  1  propose  referring  to  some  of  the 
salient  points,  to  indicate  what  was  being  done  in 
Germany  in  respect  to  commerce  prior  to  the  present 
war. 

Sir  Francis  Oppenheimer,  the  writer  of  the  report, 
states  that  Germans,  in  eveiy  stage  of  society,  are 
prone  to  combinations."  Fvery  industry  has  its  or- 
ganization, and  often  its  journal,  and  every  branch  of 
an  industry  is  served  so  as  to  assure  co-operation 
throughout.  Combination  is  less  eflfective  in  the  Brit- 
ish ICmpire ;  and  in  the  Colonies  it  is  not  often  heard  of. 
At  the  present  time  the  British  (jovernment  is  offering 
inducements  for  firms  to  combine  to  l)uild  up  the  dye 
industry  which  (Sermany  had  captured  and  built  up 
on  an  enormous  scale,  but  although  the  scheme  has 
been  modified  more  than  once  to  meet  the  views  of 
some  firms,  it  has  not  yet  been  moulded  into  a  shape 
acceptable  to  all  concerned  in  that  business.  Combin- 
ation is  probably  more  successful  in  the  United  States, 
but  the  i)ublic  opposition  there  is  a  factor  which  is  ap- 
parently absent  in  Germany. 

'"Syndicates  control  production  and  sales,  and— 
when  the  home  market  is  satiated— help  toward  direct- 
ing merchandise  al)road.  In  an  atmos])here  (jf  indus- 
trial depression,  syndicates  are  seen  at  their  greatest 
advantage — at  least  by  their  members.''  "There  is  no 
doubt,"  writes  Sir  Francis,  "that  after  each  successive 
boom  the  desire  for  syndication  is  strengthened  .  .  . 
because  every  boom  gives  the  members  of  the  various 
industries  a  chance  of  extending  their  works  and  rais- 
ing their  capacity  of  outjnit — which  means  an  increased 
production,  and,  in  consequence,  greater  comi)etition 
during  a  slump.  The  cry  for  syndicates  became  loud- 
er as  the  depression  progressed.'' 

A  syndicate  guarantees  the  existence  of  smaller 
works,  checks  competition,  secures  steady  prices  in  the 
home  market,  and  i)rovides  export  bounties  for  foreign 
orders,  h'or  the  great  concerns,  however,  syndication 
entails  some  financial  sacrifice. 

On  the  other  hand,  it  is  the  expectation  that  s_\  ntli 
cates  will  be  formed  during  the  slump  that  afTords  the 
explanation  of  reckless  extensions  during  booms,  for 
when  the  syndicate  conies  it  is  necessary  for  those  join- 
ing, U)  show  gt)od  reasons  for  the  rate  of  participation 
which  they  desire  so  as  to  secure  a  comfortable  future; 
consc(|uently  some  firms  are  known  to  sell  their  ])ro- 
ducts  l)elovv  ct)st  price  in  order  that  they  may  be  al)le 
to  show  a  large  business,  for  a])parently  those  joining 
the  syndicate  pool  their  interest  in  proportion  to  the 
business  done  at  the  time  they  enter,  which  rating  is 
revised  from  time  to  time.  In  times  when  trade  is 
booming  the  syndicate  can  impose  a  fine  on  over-pro- 
duction, but  as  this  is  readily  and  gladly  paid  it  con- 

•  Consulting  Knginccr,  Reginn. 
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stitutes  a  poor  check.  When  it  is  understood  that  syn- 
dicates have  accepted  goods  for  sale  amounting  in  the 
aggregate  to  considerably  more  than  the  members 
claimed  to  participate  it  will  be  seen  how  inadequate 
is  the  control.  For  example,  if  members  can  by  vari- 
ous fantastic  means  contrive  to  show  that  they  should 
participate  to  the  extent  of  $1,000,000,  but  manage  to 
foist  on  the  syndicate  goods  to  the  value  of  91,149,200, 
the  i^ower  and  usefulness  of  such  a  syndicate  are  nul- 
lified. 0\'er-production,  however,  is  afterwards  coun- 
teracted by  orders  to  reduce,  and  as  all  members  have 
to  bear  their  proportionate  loss  it  spells  hardship  for 
those  who  have  scrupulously  observed  the  conditions 
of  membership.  Sir  Francis  Oppenheimer  stated  that 
"the  foundation  of  everj'  syndicate  is  accompanied  by  a 
colossal  game  of  bluff — and  the  game  is  periodically 
repeated  once  the  syndicate  has  come  into  existence." 

■  Moreover,  by  the  policy  pursued  by  the  syndicates, 
home  trade  is  made  "predominantly  lucrative,"  and 
this  is  due  in  a  great  measure  to  the  extension  of  the 
works  themselves  so  as  to  be  in  a  position  to  exploit 
impending  booms,  but  competition  is  thereby  increased 
by  the  high  price  of  raw  materials,  and  export  busi- 
ness is  forced. 

The  exports  owing  to  this  condition  arc  increasing 
ill  raw  materials  and  half-finished  goods,  while  finish- 
ing industries  in  Germany  have  been  complaining  of 
the  increasing  prices  of  raw  materials,  because  the 
prices  of  the  finished  articles  could  not  lie  increased  in 
the  same  proportion  and  still  compete  with  the  pro- 
ducts of  other  countries.  The  result  is  that  labour  is 
affected..  This  is  to  be  seen  by  the  increased  employ 
nient  of  women  and  juveniles.  In  four  industries 
named  the  number  of  men  employed  increased  by  13 
per  cent,  between  1909  and  1912,  but  the  number  of 
female  employees  increased  by  15.7  per  cent.,  and  juv 
eniles  by  16.3  per  cent. 

We  have  heard  much  of  the  willingness  of  (ierman 
firms  to  accommodate  customers  by  supplying  what 
they  want,  and  this  has  t>ften  l>een  held  up  as  an  ex- 
ample for  British  firms  to  emulate ;  but  there  is  a 
change,  because  of  the  increased  use  of  machinery  and 
the  scramble  for  orders  of  standard  patterns.  Sir 
I'rancis  states  that  'difficulty  is  beginning  to  be  ex- 
perienced in  finding  manufacturers  willing  to  accept 
those  stray  orders  for  goods  which  dilfer  from  the  or- 
dinary |)atterns.  Once  the  machine  has  been  set  for  a 
while  the  experienced  workmen  of  the  .>l<l.-r  <chool 
cease  to  be  available." 

Concentration  is  another  characteristic  ui  >  lerniaii 
industries.  The  application  of  science  to  manufac- 
ture, the  utilization  of  by-products  to  reduce  the  cost 
of  production,  the  Emperor  William  Institute  for  the 
scientific  exploration  of  coal,  and  another  institute  for 
the  study  of  ores.  etc..  are  typical  of  German  methods. 
The  concentration  of  industries  under  one  roof  and 
one  management  so  as  to  be  better  able  to  compete 
with  rival  firms,  and  the  absorption  of  other  works — 
such  as  the  Mannesman  tube  works  absorbing  the 
.^chulz-Knaudt  sheet  iron  works — so  that  cventuallv 
they  will  control  a  complete  line  of  production  from 
the  raw  material  to  the  finished  article,  suggest  a  coini- 
terblast  to  syndication.  Many  concerns  concentrate  on 
shipping  and  transport  facilities,  and  to  aid  them  the 
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Government  has  acquired  a  controlling  interest  in  cer- 
tain shipping  lines.  Some  firms  concentrate  on  a  finan 
cial  combination  so  as  to  guarantee  a  steady  sale  of 
their  vast  output  and  the  acquisition  of  shippin<r  facili- 
ties, purchase  of  ])ower,  plant,  etc.,  and  to  secure  che?/J- 
er  railway  transport  when  bidding  for  foreign  markets. 
Banks  concentrate  into  smaller  groups  with  their  in- 
terests interlaced. 

Weltwirtschaft — World  Economy 

It  was  the  need  for  expanding  the  (ierniau  ex])ort 
trade  that  dominated  the  public  press,  mind  and  move- 
ments, in  1913.  Weltwirtschaft — world  economy — 
which  bears  the  same  relation  to  the  world  as  political 
economy  ^oes  to  the  State  and  domestic  economy  does 
to  the  iiome — was  advocated  as  Germany's  mission 
abroad.  As  her  colonies  were  insignificant  customers, 
and  would  be  so  for  a  long  time,  the  world  was  to  be 
her  trading  empire,  with  certain  countries  such  as  Tur- 
key, China  and  South  America  oflfering  special  ad- 
vantages. 

Weltwirtschaft  appealed  to  the  people  and  new 
publications,  new  in.stitutes,  etc.,,  were  started  to  make 
use  of  the  idea.  The  Institut  fur  Seeverkehr  und  Welt- 
wirtschaft (Institute  for  Marine  Traffic  and  World 
Economy)  was  inaugurated  at  Kiel  University  on 
February  20,  1914,  and  another,  the  Weltwirtschaft- 
liche  Gesellschaft  (Society  of  World  Economy),  was 
constituted  at  Berlin  on  February  22,  1914.  The  mem- 
bers set  themselves  the  task  of  applying  to  export 
business  those  scientific  methods  which  have  made 
German  industries  so  successful. 

"Weltwirtschaft"  (world  economy)  was  the  nation- 
al slogan  of  Germany  prior  to  the  War,  and  will  be 
again  some  day,  doubtless.  It  had  its  influence  in  the 
moulding  of  public  opinion,  in  the  creation  of  organ- 
izations, and  the  direction  of  Imperial  activities.  It 
aspired  to  dominate  railways,  banks  and  shipping 
movements  abroad.  It  was  planning  to  revise  com- 
mercial treaties  which  are  about  to  expire.  In  short, 
the  programme  was  to  promote  German  export  trade 
by  German  capital,  German  ships,  German  railways, 
and  German  banks. 

The  impending  and,  no  doubt,  successful  bombard- 
ment and  capture  of  Constantinople  will  frustrate  Ger- 
many's plan  to  capture  eastern  trade  by  the  Bagdad 
railway  and  its  future  extensions,  which  was  one  of  the 
Kaiser's  favorite  schemes. 

But  the  idea  of  the  Weltwirtschaft  is  only  a  huge 
expansion  of  the  suggestion  made  in  my  previous  arti- 
cle— with  one  important  difference.  Germany's  great 
programme  had  the  active  support  of  the  German  peo- 
ple; whereas  in  the  British  Empire,  and  perhaps  even 
more  so  in  Canada — apart  from  the  Governments'  work 
of  collecting  and  publishing  information  as  to  the  pros- 
pects in  other  countries — financiers,  manufacturers  and 
engineers  are  perforce  dependent  on  their  own  initia- 
tive and  capabilities  to  build  up  export  business  and 
secure  foreign  enterprises.  This  is  the  reason  that  I 
have  in  many  quarters  urged  on  the  formation  of  an 
association  of  financiers,  manufacturers,  engineers,  con- 
tractors, etc.,  to  secure  business  at  home  and  abroad. 
In  addition  to  what  has  already  been  stated,  there  are 
German  societies  for  representatives  of  trades,  etc.,  to 
club  together  on  these  lines,  and  these  societies  have, 
at  least,  the  moral  support  of  the  Government  behind 
them. 

Sandwiched  in  the  report  is  an  interesting  state- 
ment that  although  capital  for  enterprises  was  becom- 
ing scarce  and  the  boom  had  dissipated,  yet  when  the 
Prussian  issue  of  about  $90,000,000  4  per  cent,  bonds 


were  placed  on  the  market  in  January,  1''14,  there  was 
an  apparent  abundance  of  money,  for  the  loan  was 
over-subscribed  for  seventy  times.  The  Moroccan  and 
other  troubles  had  caused  the  hoarding  of  money,  and 
when  those  i)olitical  troubles  had  been  settled  the 
money  was  unearthed  again.  There  is  reason  to  be- 
lieve that  the  ])resent  European  conflict  was  antici- 
l)ated,  because  finance  was  stringent  before  August 
last,  and  the  unsettled  state  of  afTairs  induced  the  jiub- 
lic  to  lock  up  a  mass  (A  wealth.  When  the  troubles  are 
o\er,  this  wealth  will  be  released  and  in\estmcnts  for 
it  will  be  sought. 

In  the  matter  of  loans,  if  reference  is  made  to  my 
article  on  Municipal  Loans  in  the  1914  Monetary  Times 
Annual,  it  will  be  found  that  the  French  financiers 
often  stii)idated  that  a  portion  of  the  loans  floated  in 
F'rance  should  be  spent  on  I'rench  material,  etc.  Ger- 
many's paternal  care  of  her  "foreign  trade  has  brought 
about  a  similar  condition.  Commercial  orders  are  ob- 
tained by  advancing  loans;  for  example,  "Budapest's 
municipal  l(jan  brought  Germany  a  rich  crop  of  indus- 
trial orders." 

The  report,  of  which  this  is  a  cursor)'  review,  con- 
tains a  large  fund  of  information  on  the  commercial  ac- 
tivities of  Germany,  but  that  is  left  for  others  to  deal 
with,  as  it  is  not  j)ertinent  to  the  topic  under  discus- 
sion. 


'■  '.Speculative'  is  a  word  often  applied  tci  builders  by 
many  peoj^le  who  do  iKjt  appreciate  its  full  and  serious 
meaning,"  comments  The  Building  -Mews  (London, 
luig.j  in  giving  an  interesting  outline  of  the  career  of 
a  speculative  builder  in  the  world's  metropolis.  Our 
contemporary  continues:  "The  building  of  streets  of 
new  houses  in  the  suburbs  of  London,  or  elsewhere,  is 
a  speculation  indeed,  or  a  lottery  in  which  the  prizes 
are  few  and  far  between,  and  the  blanks  very  numer- 
ous. There  are  men  who  make  money  out  of  the  trade, 
and,  after  selling  the  houses-they  have  put  up,  somehow 
or  other,  retire  and  live  happily  ever  after.  But  the 
struggle  is  severe,  and  only  the  fittest  or  the  most  for- 
tunate survive  the  strain.  The  recent  report  of  the 
bankruptcy  of  a  London  builder,  on  his  application  for 
a  discharge,  is  an  example  of  the  difificulties  and  dan- 
gers that  beset  this  business.  Beginning  in  1881,  with 
a  capital  of  some  £300,  and  his  trade  as  carpenter,  he 
started  on  a  career  of  speculative  building,  and  in  1912 
he  failed,  with  unsecured  liabilities  not  far  from  £200,- 
000,  and  with  assets,  chiefly  made  up  of  equities  in  his 
properties,  which  he  estimated  as  worth  more  than  this 
big  total,  but  which  now  only  seemed  likely  to  bring 
in  about  £2,700.  Of  course,  his  failure  was  mainlj'  due 
to  depreciation  in  value  of  his  houses  since  1907, 
though  there  was  also  loss  in  brickmaking  and  pres- 
sure by  mortgages.  The  total  cost  of  the  properties  he 
built  came  out  at  £1,909,845,  which  he  managed  to 
mortgage  for  £1,476,960.  After  all  this  money  has 
passed  through  his  hands,  he  is  now  left  high  and  dry. 
But  how  man}^  financiers,  landowners,  architects,  sur- 
veyors, house  agents,  traders,  and  lawyers  have  made 
their  protfis  out  of  his  enterprise  meanwhile,  and  have 
had  good  cause  to  bless  this  long  career  of  a  broken 
'speculative  builder?'  " 


The  adaptability  of  reinforced  concrete  for  irregu- 
lar sloping  surfaces  is  well  illustrated  in  an  article  in 
the  "Engineer,"  London,  describing  the  new  Mappin 
Terraces  at  the  Zoological  Gardens.  The  structure 
consists  of  four  Artificial  hills,  and  a  number  of  slop- 
ing terraces  which  are  very  irregular,  the  hills  being 
some  70  ft.  high  and  covering  an  area  of  39,000  sq.  ft. 
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The  employment  of  reinforced  concrete  solved  all  the 
constructional  difficulties  and  enabled  the  work  to  be 
carried  out  at  a  cost  far  below  that  entailed  by  any 
other  method  of  construction.  Most  of  the  surface  of 
the  hills  was  formed  by  a  shell  3  ins.  thick,  and  the 
lower  terraces,  where  the  heavier  animals  are  quar- 
tered, have  a  thickness  of  from  5  to  7  ins.  Incidentally 
the  desifi^ner   makes   the   claim   that   coarse,   naturally 


graded,  uncrushed  ballast  has  invariably  been  found  to 
give  better  results  as  regards  both  strength  and  dens- 
ity than  the  J^-'n.  crushed  ballast  and  sand  mixture 
usually  specified.  A  number  of  large  water  tanks 
were  formed  in  the  surface  of  the  terraces,  and  made 
of  concrete  containing  only  the  coarse  aggregate. 
They  were  found  to  be  absolutely  watertight  without 
the  use  of  any  waterproofing  materials  whatever. 


The  Restoration  of  Shattered  Confidence 

The  U.  S.  Ideal  as  Conceived  by  John  H.  Fahey,  Presi- 
dent of  the  Chamber  of  Commerce  of  the  United  States 


SIU  )C  Kl-'l)  as  almost  never  before  in  iiur  history  by 
the  terrific  impact  of  an  unexpected  war,  the 
country's  business  was  almost  jirostrated  less 
than  six  months  ago.  The  unsettling  character 
of  this  disturbance  you  well  know;  and  yet  within  this 
short  period  the  recovery  from  it  has  been  little  short 
of  marvellous.  Able  and  patriotic  business  men,  and 
resourceful  organizations  of  business  men,  did  their  full 
share,  working  shoulder  to  shoulder  with  the  resixin- 
sihle  heads  of  the  Government  in  repairing  the  broken 
down  machinery  and  in  restoring  shattered  confidence, 
'fhat  this  great  historical  happening  will  have  far- 
reaching  results  cannot  be  denied.  What  the  ultimate 
effects,  will  be  depends  largely  on  us  as  a  people,  on  the 
wisdom  of  our  statesmen  and  the  courage  and  leader- 
ship of  our  business  men.  Perliaps  this  catastrophe 
has  brought  us  to  a  keener  realization  of  our  common 
interest  than  ever  befcjre.  'Jhe  farmer  and  the  worker 
have  come  to  see  their  dependence  on  the  transporta- 
tion agencies  and  the  business  men,  and  likewise  there 
has  developed  an  equally  better  understanding  on  our 
part  of  our  relation  to  these  other  great  interests. 

it  seems  clear  that  we  are  going  farther  out  into 
the  world  than  ever  before;  that  .\merica  and  things 
American  will  be  better  known  in  lands  where  we  have 
been  alnu)St  strangers.  In  this  evolution  let  us  see  to 
it  that  our  America  carries  the  impression  we  would 


like  to  have  it  convey,  that  it  stands  for  liberty  and 
justice  and  honest  dealing.  On  no  other  basis  can  our 
influence  be  long  sustained. 

In  the  countries  across  the  Atlantic  now  rent  by 
strife,  but  a  few  months  ago  things  of  serious  portenl 
were  developing.  Violent  social,  racial  and  religiou.s 
prejudices  were  aroused  over  projected  reforms  in  near- 
ly all  of  them.  Kven  civil  war  threatened.  J'>ut  when 
the  cataclysm  came  dissensions  were  forgotten  over 
night.  Rich  and  poor,  high  and  low,  came  together  in 
each  nation  in  the  common  cause. 

The  example  is  sharply  before  us.  Do  we  need  any 
greater  crisis  than  that  through  which  we  have  passed 
so  recently  to  make  clear  to  all  of  us  the  necessity  of 
real  national  co-operation  and  understanding?  It  is 
quite  as  patriotic,  it  is  quite  as  much  our  duty,  that  in 
the  blessedness  of  peace  we  should  forget  prejudices 
and  partisanships  and  undertake  to  work  together  effi- 
ciently and  persistently,  supporting  with  all  our  energy 
that  which  makes  for  the  greatness  of  the  Republic 
and  of  its  people. 

As  we  go  forward  in  this  effort  we  will  surely  find 
that  so  far  as  business  is  concerned,  unity  of  action  and 
efficient  organization  will  prove  a  great  instrument  for 
helpfulness  and  service.  It  is  with  this  sense  of  service 
that  we  should  support  it  and  work  for  it — for  better 
business  and  a  grander  Republic. 


A  Cheap  Source  of  Power  for  the 
Contractor 

So  far  as  is  known,  comments  The  Engineering 
Record,  the  Diesel  engine  has  never  been  tried,  or  even 
investigated,  heretofore  as  a  source  of  power  for  oper- 
ating construction  plant.  The  fuel  economy  and  low 
labor  cost  of  operation  as  compared  with  other  types 
of  power  equipment  have,  however,  gained  for  it 
marked  recognition  in  marine  and  industrial  service. 

Considering  total  investment  and  operating  cost, 
the  Diesel  engine,  when  used  to  operate  a  generator, 
is  as  cheap  as  any  present  source  of  electric  power, 
not  even  barring  cheap  hydro-electric  development. 
Industrial  plants  have  availed  themselves  of  it — why 
not  the  contractor?  The  latter,  in  addition,  would 
make  a  considerable  saving  in  freight  due  to  fuel  econ- 
omy, especially  where  transportation  facilities  are 
poor. 

The  economies  of  running  a  contract  with  electric- 
ally-driven equipment  are  proved  and  varied.  Wiring 
costs  less  in  materials  and  labor  than  steam  or  air 
piping,  and  much  less  than  the  carrying  of  coal  to 
small  isolated  boiler  plants.  Electric  power,  too,  'can 
be  supplied  to  construction  equipment  with  less  loss 


in  use  than  steam  or  air — 53  per  cent,  less,  it  has  been 
estimated,  as  compared  with  a  hoisting  engine  run 
by  air.  Electric  equipment,  moreover,  now  costs  lit- 
tle, if  any,  more  than  steam  and  air  plant. 

If  then,  electricity  is  a  satisfactory  form  of  power 
for  the  contractor,  those  undertaking  good-sized  jobs 
where  200  h.j).  or  more  is  used  in  scattered  equipment 
should  carefully  study  this  means  of  making  electric 
power,  no  matter  where  the  contract  may  be. 

For  most  contractors  this  is  not  a  time  for  increas- 
ing overhead  expense  by  the  purchase  of  costly  new 
equipment.  However,  the  present  depression  is  bound 
to  end,  Some  firms  have  already  gone  far  toward 
electrifying  their  field  equipment.  VVhy  not  take  a 
further  step  and  avail  themselves  of  a  source  of  elec- 
tric power  which  may,  except  under  unusual  condi- 
tions, be  had  at  a  saving  on  any  fair-sized  contract  in 
almost  any  locality? 

Thos.  Webb  Nash,  a  veteran  land  surveyor  and  engineer 
of  Kingston.  Ont..  died  last  week  at  the  advanced  age  of  8s. 
He  assisted  in  the  construction  of  the  Grand  Trunk  Railway 
from  Toronto  to  Montreal  and  became  Chief  Engineer  of 
the  Kingston  and  Pembroke  Railway  Company  upon  >>«  .>r- 
ganization. 
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New  Type  of  Gravity  Mechanical  Filter  for 
the  Toronto  Water- Works 


WHEN    it   became    known    that    an    additional 
60-million    Imperial    gallons    a    day    mech- 
anical filtration  plant  was  to  be  added  to  our 
present  32-million  gallon  slow  sand  unit,  the 
John  verMehr  Engineering  Company,  Limited,  asked 
the  Department  of  Works  to  consider  their  new  sys- 
tem of  filtration. 

This  system  depended  upon  an  ingenious  arrange- 
ment for  automatically  removing  the  surface  sand  of 
the  filtering  sand-body  continuously,  together  with  the 
dirt  which  is  contained,  washing  it  and  returning  it 
cleansed  into  the  stream  of  raw  water  and  coagulant 
coming  on  to  the  filter.  As  the  system  appeared  at 
first  sight  to  be  not  only  ingenious,  but  practicable, 


TORONTO    WATEJr    WORKS 

DEMONSTRATION 
RANSOME    DRIFTING    SAND    FILTER 


week  of  May,  1913,  and  was  turned  over  to  the  De- 
partment for  the  official  test  on  May  21,  1913. 

Description  of  Filter. — The  arrangement  of  the 
demonstration  plant  is  shown  in  Fig.  1.  A  centrifugal 
pump  driven  by  an  electric  motor  draws  the  water 
from  Humber  Bay  in  Lake  Ontario,  at  a  point  about 
700  feet  from  the  shore,  and  about  half  a  mile  east  of 
the  mouth  of  the  Humber  River,  and  delivers  it,  to- 
gether with  a  continuous  supply  of  washed  drifting 
sand  from  the  sand  washer,  to  the  centre  of  the  filter 
at  its  top. 

The  filter  consists  of  a  vertical  cylinder  of  rein- 
forced concrete  deeper  than  usual  in  filter  design,  and 
is  nearly  filled  with  sand.     The  filtered  water  collect- 


"t-TCNca  ■•Till  ovn^ 


Fig.  I. 


and  as  there  appeared  to  be  a  number  of  advantages 
over  the  standard  types  of  gravity  mechanical  filters, 
it  was  agreed  that  if  the  company  built  a  unit  of  half 
a  million  gallons  capacity  a  day,  it  would  be  given  a 
thirty-day  trial  by  the  Director  of  Laboratories  of  the 
Department  of  Health,  and,  if  such  test  proved  satis- 
factory, the  company  would  be  permitted  to  put  in  a 
tender  for  the  sixty-million  gallons  installation.  Ac- 
cordingly, a  site  was  selected  adjoining  the  old  West 
Toronto  Pumping  Station  (on  Ellis  Avenue),  which 
drew  water  from  the  Humber  Bay,  and  the  demonstra- 
tion filter  plant  was  built  there  in  the  spring  of  1913. 
The  site  was  chosen  because  raw  water  could  be  ob- 
tained from  Humber  Bay,  which  is  always  polluted 
with  sewage,  and  frequently  muddy,  and  also  because 
water  could  be  obtained  from  the  city  mains  under 
pressure  for  washing  back  the  filter  whenever  neces- 
sary. 

The  plant  was  put  into  operation  during  the  first 

•Report  of  an  Offlcial  Test  of  a  KanBome  Drifting  Sand  Filter  made  for 
the  City  of  Toronto  by  Geo.  (1.  Nasmith,  Ph.  D.,  Director  of  Laboratories, 
and  Fred.  Adams,  M.B.,  D.I'.H.,  First  Assistant  to  the  Director  of  Labora- 
tories—both of  the  Department  of  I'ublic  Health,  Toronto,  Canada. 


ing  system  is  at  the  bottom,  divided  into  a  number  of 
small  units  consisting  of  a  number  of  hoppers  filled 
with  graded  gravel  held  in  place  by  a  brass  screen  fast- 
ened down  to  the  concrete.  At  a  distance  of  2  ft.  6  in. 
above  the  underdrain  system  and  all  round  the  filter  are 
a  series  of  hopper-shaped  ports  down  which  the  drifting 
sand  passes.  These  ports  converge  downwards  to 
extractor  outlets,  with  glass  inspection  tubes  so  that 
the  operation  of  the  drifting  sand  can  be  watched.  The 
extractors  are  controlled  by  cocks  which  can  be  ad- 
justed to  suit  the  character  of  the  water  being  filtered. 
The  drifting  sand  from  the  inspection  outlets  is 
collected  by  a  ring  main  system,  along  which  is  a  cur- 
rent of  wash  water  which  conveys  the  sand  to  the 
sand  washer  or  sand  separator.  The  sand  washer  con- 
sists of  a  flat-sided,  hopper-like  vessel  with  glass  win- 
dows at  the  flat  sides  through  which  the  action  can 
be  observed.  The  sand  washer  is  attached  to  the  filter 
supply  pipe  immediately  over  a  constriction  in  it  some- 
thing like  the  form  of  a  Venturi  meter  tube.  An  open- 
ing in  the  bottom  of  the  sand  washer  lets  through  the 
clean  sand  into  the  water  passing,  which  conveys  it 
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to  the  filter  and  maintains  the  conical  heap  of  sand  in 
it.  By  the  well-known  hydraulic  principle  the  pres- 
sure in  the  pipe  at  the  constriction  is  very  much  less 
than  on  the  filter.  This  difierence  is  sufficient  to  draw 
the  loose  or  drifting  sand  charged  with  dirt  out  of  the 
filter  into  and  through  the  sand  washer  and  into  the 
supply  pipe,  and  so  maintains  the  continuous  motion 
of  the  sand  while  the  filter  is  in  operation.  The  sand, 
which  by  this  time  has  become  freed  but  not  separated 
from  the  dirt,  is  led  into  the  sand  washer  at  about  mid- 
height.  The  weight  of  the  sand  carries  it  to  the  Jjot- 
tom  of  the  washer  and  the  dirty  water  escapes  at  the 
top.  Near  the  bottom  of  the  washer  is  a  jet  of  water 
which  carries  the  sand  downwards  into  the  supply 
pipe,  displacing  the  dirty  water  uinvards  in  so  doing. 
The  water  used  for  washing  the  drifting  sand  is  un- 
filtered.  The  plan  area  of  this  filter  is  143  square  feet, 
or  0.0033  of  an  acre.  The  estimated  surface  of  the 
stationary  cone  is  306  square  feet,  or  more  than  twice 
the  plan  area.  The  average  depth  of  the  sand  in  the 
filter  is  about  13  feet,  of  which  about  54  per  cent,  is 
drifting.  The  minimum  thickness  of  drifting  sand  is 
about  2  ft.  6  in.  and  the  maximum  10  ft.  The  minimum 
thickness  of  the  stationary  sand  is  2  ft.  2  in.  and  the 
ma.ximum  13  ft. 

The  sand  used  was  a  local  sand  ccjutaining  a  large 
proportion  of  limestone.  It  was  prepared  princijially 
by  screening  out  the  coarser  materials  and  washing 
away  the  finer.  The  physical  analysis  of  this  sand 
shows  its  effective  size  to  be  .4  millimetres,  and  its 
uniform  coefficient  2.7.  It  was  passed  thrcnigh  a  sieve 
of  8  meshes  per  lineal  inch.  In  the  drifting  sand  the 
coarser  particles  tend  to  collect  in  the  planes  of  maxi- 
mum travel  and  the  finer  materials  to  drop  through 
the  coarser,  thereby  offering  the  coarser  materials  to 
the  water  first  and  the  finer  materials  later. 

Coagulating  Plant. — A  novel  feature  of  the  coagu- 
lating ])lant  for  the  supplying  of  a  solution  of  alumin- 
um sulphate  to  the  raw  water  is  the  employment  of  a 
large  float  or  hydrometer-like  arrangement  for  main- 
taining a  solution  of  constant  strength  of  about  I'/i 
per  cent.,  which  is  fed  through  an  orifice  under  a  con- 
stant head,  the  orifice  being  changeable.  The  arrange- 
ment is  shown  diagranimatically  in  the  Section  in  l-'ig. 
1,  and  consists  princii)ally  of  rectangular  reinforced 
concrete  tanks  in  series,  coated  with  solid  paraffin. 

The  first  tank  contains  water  supjilied  from  the 
pumping  main  and  maintained  at  a  constant  level  by 
a  ballctjck.  The  water  from  this  tank  may  pass  either 
direct  to  the  bottom  of  the  solution  tank  or  thmugh 
the  needle  valve  at  the  bottom  of  the  hydrometer  tank. 

Solid  crystals  of  aluminum  hydrate  are  fed  into 
the  upper  compartment  of  the  st)lution  tank  in  suffici- 
ent quantity  to  maintain  the  solution  at  any  conveni- 
ent amount  in  excess  of  IJ^  per  cent.  The  solution 
passes  from  this  tank  into  the  hydrometer  tank 
thrt)ugh  a  needle  valve  at  the  top  of  the  hydrometer. 
Thus  the  hydrometer  tank  is  supplied  either  with  solu- 
tion at  the  top  or  water  at  the  bottom,  depending 
whether  the  hydrometer  is  up  or  down.  The  hydro- 
meter, which  consists  of  an  oak  l)arrel  with  conical 
ends  of  concrete,  and  provided  with  brass  adjustable 
needle  valve  jxMuts,  is  weighted  so  as  to  just  float  in 
a  solution  containing  llS  per  cent,  of  aluminum  sul- 
phate. The  mixing  of  the  two  licpiids  takes  place 
quite  readily,  owing  to  variations  in  density.  The 
heavier  solution  coming  in  at  the  top  commences  to 
travel  downwards,  jiroducing  circulation  ;  conversely, 
the  lighter  coming  in  to  the  bottom  commences  to 
travel   upwards,    again     producing    circulation,    with 


the  result  that  stratification  at  the  orifice  cannot  be 
detected.  The  solution,  before  ])assing  t(j  the  pump 
suction  pipe,  was  further  diluted  about  200  per  cent., 
so  that  when  entering  the  raw  water  the  solution  was 
of  about  one-half  per  cent. 

Alkalinity  of  Raw  Water. — The  alkalinity,  as 
CaCoa  of  (ireat  Lakes  water  at  'J'oronto,  is  about  100 
parts  per  million,  which  is  capable  of  breaking  up  sev- 
eral times  the  (piaxitity  of  alum  that  would  ever  re- 
quire to  be  used. 

Operations  before  Official  Test. — The  building  of 
the  plant  was  watched  from  beginning  to  end,  so  that 
no  detail  of  construction  was  left  unknown.  Every 
subsequent  change  in  operation  or  construction  was 
also  observed.  1  he  filter  was  run  off  and  on  from 
May  7th  to  May  20th,  so  that  the  plant  was  watched 
from  every  possible  angle. 

Duration  of  the  Official  Test.— The  official  test 
commenced  May  21,  1913,  and  ended  June  27,  1913, 
constituting  a  continuous  test  of  thirty-six  days.  On 
June  13th  the  filter  was  closed  down  for  five  hours 
because  the  West  Toronto  Pumping  Station  was  be- 
ing used  as  a  "booster"  station  for  raising  the  city 
water  pressure  in  the  western  part  of  the  city.  This 
was  a  matter  in  no  way  connected  with  the  demon- 
stration filter,  but  the  arrangement  of  pipes,  etc.,  made 
it  impossible,  during  this  five  hours,  to  get  water  for 
the  filter  through  the  intake  pipe  in  Humber  Bay. 

On  June  15th  the  screen  in  the  bottom  of  the  filter 
broke  and  the  sand  had  to  be  taken  out  of  the  filter, 
the  screen  repaired  and  the  sand  replaced.  The  filter 
was  consequently  shut  down  on  this  date.  On  June 
19th  the  filter  was  shut  down  because  the  Hydro- 
Electric  power  was  off.  With  these  exceptions,  the 
operation  of  the  filter  was  contiimous  during  the  per- 
iod of  the  official  test  both  night  and  day. 

Bacteriological  Examination. — As  a  rule,  two  raw 
•water  samples  and  two  filtered  water  samples  were 
taken  daily  and  these  samples  plated  about  one  hour 
after  taken.  Counts  were  made  on  standard  agar  at 
57  deg.  C.  for  twenty-four  hours.  Red  Colony  counts 
were  made  on  neutral-red  bile-salt,  lactose  agar,  at 
57  deg.  C.  for  twenty-four  hours.  B.  Coli  estimations 
were  made  on  standard  lactose  bile  grown  at  37  deg. 
C.  for  48  hours  in  the  following  quantities : —  50  c.c, 
10  c.c,  1  c.c,  1/10  c.c,  1/100  c.c.  Counts  on  gelatin 
for  three  days  at  20  deg.  C.  were  also  made,  but  were 
discarded  for  this  reason : — The  filter  was  washed  back 
with  water  from  the  city  mains.  In  the  city  mains 
and  in  the  reservoir,  a  bacillus  multiplies  at  times 
which  gives  numerous  yellow  colonies  on  acid  gelatin. 
.\pi)arently  this  bacillus  multiplied  in  the  filter.  This 
yellow  organism  grows  on  acid  gelatin,  but  does  not 
grow  on  neutral  gelatin,  such  as  that  used  as  a  routine 
by  Dr.  Houston,  of  London,  nor  does  it  grow  on  Agar 
in  the  warm  incubator,  and  it  is  of  no  sanitary  sig- 
nificance. The  gelatin  counts  were  consequently  dis- 
regarded. 

Chlorination  Test.— On  June  13,  14.  16  and  17 
chlorine  was  added  with  the  alum  to  the  raw  water 
to  <leterminc  whether  such  a  procedure  would  be  suit- 
able with  this  tyi)c  of  filter. 

Bacillus  Prodigiosus  Test — I'-ollowing  the  com- 
pletion o{  the  official  test  on  June  26th.  a  culture  of 
bacillus  prodigiosus  was  added  to  the  water  coming 
on  to  the  filter  in  such  quantities  that  the  number  of 
])rodigiosus  colonies  per  c.c.  in  the  unfiltered  water 
varied  between  204  and  600.  No  prodigiosus  colonies 
api>cared  on  the  filtered  water  plates. 

Turbidity  Test. —  The  Humber  Bay  water  pumped 
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on  to  the  filter  during  the  official  test  varied  naturally  slightly  less  than  three  per  cent,  of  the  total  water 

in   turbidity  from   3   to  45.     The   filter   effluent  was  filtered. 

throughout  perfectly  clear.     Following  the  expiration  Loss   of  Head   and   Washing   Back. — The   loss   of 

of  the  official  test,  clay  in  a  fine  state  of  division  was  head   in   the   filter,   immediately   after   washing   back, 

added  daily  for  three  days  from  7  a.m.  to  5  p.m.  to  when  filtering  at  a  rate  of  500,000  Imperial  gallons  a 

the  water  coming  on  the  filter.     The  addition  of  clay  day,  was  about  7  feet.     Over  a  period  of  eight  days' 

to  the  raw  water  was  not  uniform,  so  that  the  tur-  operation  the  loss  of  head  commonly  increased  to  14 

bidity  of  the  water  coming  on  the  filter  varied  from  feet.     It  was  found  advisable  to  wash  back  the  filter 

375  to  650.     The  filter  effluent  was  throughout  this  only  about  every  eight  days. 

turbidity   test  perfectly   clear.      Throughout   this   test  (j)   Average  Bacteriological  Results  Over  Whole  Test 

1/2  grains  of  alum  per  Imperial  gallon  were  used  and  ^^            ^^^  ^^^^^  ^^^^^          ^^    ^^  ^^^^^^^^ 

the  fi  ter  was  not  washed  back  at  any  time.  ^^  3^           ^ ^.^^^ 

Wash  Water.— With  this  type  of  filter  the  wash-  ^               ,  „ ,          .                           ^      .     . 

water  is  of  two  kinds.  '^^'"^^^^  ^'''"^^  ^^^"  ^<^""^  ^'"  ""■  °"  Standard 

The  wash  water  which  constantly  carries  the  drift-  ^^ar  at  37  deg.  C 13 

ing  sand   out   of   the   extractors   to   the   sand   washer  Efficiency  as  per    do.        do 99.0% 

amounted   in   this   test  to   two   per   cent,   of  the   total  Average  Raw  Water  Red   Colony   Count  per  c.c 

water  filtered.     This  is  raw  water.  on  Neutral-Red  Bile-Salt  Lactose  Agar  at  37 

The  wash  water  used  to  wash  back  the  filter  (about  deg-  C loe 

every  eight  days)  amounted  to  somewhat  under  one  Average   Filtered   Water   Red   Colony   Count   per 

per  cent,  of  the  total  water  filtered.     This  is  filtered  c.c.  on  Neutral-Red  Bile-Salt  Lactose  Agar  at 

water.  ^7  deg.  C 0.7 

The  total  wash  water   (both  kinds)   amounted   to  Efficiency   as  per         do.         do 99.3% 


SUMMARY   OF  RESULTS 
(a)  When  using  %  grain  of  Alum  per  Imperial  gallon 

Total  Count 

Bacterial  Count  on  21  tests  on  Standard  Agar  at  37  deg.  C.     Raw    Water 17,283 

Filtered    Water     196 

Efficiency 98.9% 

Red  Colony  Count  on  9  tests  on' Neutral-Red  Bile-Salt         Raw  Water 1,069 

Lactose  Agar  at  37  deg.  C.  Filtered  Water 1 

Efficiency 99.9% 

B.  Coli  in  Lactose  Bile 

,  Total  Count 

Number  of  B.  Coli  in  50  c.c.  water.  Raw    Water    18,150 

(21  samples)  '  -  Filtered    Water    139 

Efficiency 99.8% 

(b)  When  using  1  grain  of  Alum  per  Imperial  gallon  Total  Count 

Bacterial  Count  on  13  tests  on  Standard  Agar  at  37  deg.  C.     Raw    Water 57,390 

Filtered  Water 427 

Efficiency 99.3% 

Red  Colony  Count  on  13  tests  on  Neutral-Red  Bile-Salt         Raw  Water 3,289 

Lactose  Agar  at  37  deg.  C.  Filtered  Water 34 

Efficiency 99.0% 

B.  Coli  in  Lactose  Bile  ■^""''  '^°""' 

Number  of  B.  Coli  in  50  c.c.  water  Raw  Water 28,550 

(13  samples)  Filtered   Water    710 

Efficiency 97.5% 

(c)   When  using   1%  grains  of  Alum  per  Imperial   gallon  T"«ai  Count 

Bacterial  Count  on  32  tests  on  Standard  Agar  at  37  deg.  C.     Raw   Water 15,452 

Filtered  Water 361 

Efficiency 98.3% 

Red  Colony  Count  on  32  tests  on  Neutral-Red  Bile-Salt         Raw    Water 1,351 

Lactose  Agar  at  37  deg.  C.  ,  Filtered  Water 3 

Efficiency    99.8% 

B.  Coli  in   Lactose  Bile 

Total  Count 

Number  of  B.  Coli  in  50  c.c.  water  Raw  Water 37,250 

(32  samples)  Filtered  Water 51 

Efficiency 99.8% 


Average 

Per  c.c. 

823 


119 
0.1 


.\verage 

Per  50  c.c 

864 


Average 
Per  c.c. 
4,414 
33 


253 
3 


Average 
Per  50  c.c. 

2,196 

55 


.■\verage 
Per  c.c. 
483 


42 
0.1 


Average 

Per  50   c.t 

852 
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(f)   Average   B.  Coli   Results  in   Lactose  Bile  Over  Whole  Test 

Average  number  of  B.  Coli  in  50  c.c.  in   Raw  Water 

in  Filtered  Water   .  .^    

Efficiency 

(g)  Average  B.  Coli  Results  in  Lactose  Bilie  Over  Whole  Test  with  Chlorine  Figures  Thrown  Out 

Average  number  of  B.  Coli  in  50  c.c.  in  Ravi'  Water 

in  Filtered  Water 

Efficiency 

(h)  Classified  Bacteriological  Results  Depending  on  Condition  of  Raw  Water 

(1)   When  Raw   Water  contained  less  than  50  bacteria  per  cubic  centimetre. 
Average  of  38  samples  in  Neutral-Red  Bile-Salt  Lactose 

Agar  at  37  deg.  C.  Raw  Water 

Filtered  Water 

(Red  Colony  Count)  Efficiency 

(3)  When  Raw  Water  contained  from  50  to  500  bacteria  per  cubic  centimetre. 
Average  of  36  samples  on  Standard  Agar  at  37  deg.  C. 

Raw  Water 

(Red  Colony  Count)  Filtered  Water 

Efficiency 

Average   of  34   samples   on    Neutral-Red    Bile-Salt   Agar 

at  37  deg.  C.  Raw  Water 

(Red  Colony  Count)  Filtered  Water 

Efficiency 

(3)  When   Raw   Water  contained  from  .'lOO  to  2000  bacteria  per  cubic  centimetre. 

Average  of  31  samples  on  Standard  Agar  at  37  deg.  C.  Raw  Water 

Filtered  Water 

Efficiency 

Average  of  3  samples  on  Neutral-Red   Bile-Salt  Agar  at         Raw  Water 

37  deg.  C.  Filtered  Water 

(Red  Colony  Count)  Efficiency 

(4)  When   Raw  Water  contained  over  2.000  bacteria  per  cubic  centimetre. 
Average  of  6  samples  on  Standard  Agar  at  37  deg.  C. 

Raw  Water 

Filtered  Water 

Efficiencv 


1120 
14 

98.7% 

965 

15 
98.3% 


28 

0 

07 

99 

7% 

262 

7 

97. 

4% 

140 

0.2 

99.8% 

1037 

13 

98 

S% 

785 

15 

5 

98« 

/r 

9300 

54 

7 

99 

4% 

(e)   Average   Bacteriological   Results   over  whole   test  with 
all  "Chlorine"  figures  thrown  out 

Average   Raw   Water   Count   per   c.c.   on   Standaril 

Agar  at   37   deg.   C 1430 

Average  Filtered  Water  Count  per  c.c.  on  Stand- 
ard  Agar   at   37   deg.    C 14.8 

Efficiency    as    per       do.  do 99.0% 

.Vverage  Raw  Water  Red  Colony  Count  per  c.c.  on 
Neutral-Red  Bile-Salt  Lactose  Agar  at  37 
deg.    C 100 

Average  Filtered  Water  Red  Colony  Count  per 
c.c.    on    Neutral-Red    Bile-Salt    Lactose    .\gar 

at    37    deg.    C -79 

Efficiency    as    per       do.  do 99.2% 

l'".\])erience  shows  that  the  successful  operation  of 
chutes  for  the  deposition  of  concrete  iiy  gravity  can 
he  assured  by  adopting  an  angle  of  about  45  degrees. 
The  best  type  of  chute  is  one  of  open  trough  section 
from  8  in.  to  9  in.  wide,  closed  sections  being  used 
only  at  bends  and  hopper  outlets.  An  open  trough 
is  less  liable  than  a  closed  chute  to  clogging,  and  any 
obstruction  can  be  readily  observed,  'fhe  first  jior- 
tion  of  the  chute,  termed  the  "boom,"  rotating  about 
and  supplied  from  the  concreting  tower,  should  not 
exceed  about  60  ft.  in  length,  and  the  second  portion, 
known  as  the  "free  end,"  may  be  of  any  length  up  to 
.SO  ft.,  so  as  to  facilitate  the  placing  of  concrete  wher- 
ever it  may  be  required  within  the  area  commanded 
by  the  distribution  plant. 


A  French  firm  is  said  to  be  producing  cement  from 
the  scum  in  pans  used  for  beet  sugar  manufacture. 
The  scum  consists  chiefly  of  calcium  carbonate  and 
water.  Out  of  70,000  tons  of  beet  4,000  tons  of  cal- 
cium carbonate  is  obtained.  The  scum  is  pumped  in- 
to large  tanks,  where  it  is  allowed  to  dry  partially; 
finely  divided  clay  is  then  mixed  with  it ;  the  mixture 
is  thoroughly  amalgamated  with  beaters  for  an  hour 
and  burned  in  a  rotary  kiln.  The  clinker  is  then  re- 
moved and  groinid  in  the  usual  way. 


While  lime  mortar  can  be  made  strong  enough  for 
use  in  any  ordinary'  building,  and  may  be  cheaper 
than  cement  mortar,  it  suffers  from  the  disadvantage 
that  it  is  readily  compressed  under  load  and  requires 
some  time  to  consolidate.  Cement  mortar,  on  the 
other  hand,  reaches  its  final  form  and  consistency  in 
a  few  hours,  and  no  additional  load  has  any  effect 
on  it.  The  consequent  saving  in  time  and  certainty 
of  measurements  are  special  recommendations  in  favor 
.of  Portland  cement  masonry  and  concrete. 


The  tendency  of  the  average  contractor  is  to  mix 
concrete  too  wet,  the  cement  being  washed  to  the 
lowest  point  of  the  forms,  and  the  rest  of  the  con- 
crete suffers  in  consequence.  Mixed  too  wet,  concrete 
never  attains  its  full  strength.  The  mixture  must  not 
be  so  thin  that  it  will  seep  through  the  joints  in  the 
forms. 
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Hints  on  the  Control  of  Hypochlorite 

Hydraulic  Mixers,  Specially  Graduated  Scaled  Boards  and  Constant  Head 
Barrels   Instead   of   Orifice   Boxes  Are  Features  of  the  Plant  at   Denver 


HYDRAULIC  mixers  of  the  type  used  in  cyan- 
ide plants  are  employed  to  dissolve  and  mix 
bleach  in  the  four  installations  which  steril- 
ize the  water  supplied  by  the  l^enver  Union 
Water  Company.  Other  novel  details  of  these  plants 
include  the  g^raduation  of  the  scales  on  the  solution 
tanks  in  pounds  of  solution  and  the  control  of  the  flow 
from  the  constant  head  box  by  special  long-lever  con- 
trolled plug  cocks,  stated  W.  W.  Delierard  in  a  paper 
presented  before  the  Illinois  Section  of  the  American 
Waterworks  Association,  and  reproduced  in  The  En- 
gineering Record. 

In  the  arrangement  at  W'illard,  where  there  is  a 
10,000,000-gal.,  rapid  lilter  plant,  two  horizontal  solu- 
tion tanks,  12  ft.  long,  set  5  ft.  on  centres,  are  made 
out  of  48-in.  wood-stave  pipe.    Above  one  end  of  these 
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Sectional  Etevatlon 
Scales  on  (olution  tanks  are  graduated  to  pounds  of  solution. 

tanks  is  a  mixing  tank  consisting  of  a  50-gal.  barrel 
with  the  necessary  inlets,  outet  pipes  connecting  the 
mixing  barrel  with  the  solution  tanks,  water  supply 
and  drain.  To  agitate  the  chemical  with  the  water  in 
the  mixer  Ijarrel.  a  1-in.  pipe  entering  at  the  bottom  is 
reduced  to  a  "X-in.  nozzle  which  extends  up  into  a  2- 
in.  four-way  cross.  The  side  outlets  of  the  cross  are 
open.  From  the  top  (nitlet  a  2-in.  pipe  extends  above 
the  top  of  the  barrel  and  terminates  in  a  tee  into  which 
are  screwed  nipples  and  turned-down  elbows.  The  dis- 
charge is  thus  given  a  downward  motion.  A  branch 
carries  part  of  the  supply  through  the  side  of  the  bar- 
rel about  2  ins.  above  the  bottom.  A  45-deg.  elbow 
with  a  '4-i'i-  nozzle  on  the  inner  end  of  this  pipe  gives 
the  solution  a  whirling  motion  which  throws  all  of  the 
sediment  to  the  centre. 

Operation 
In  operation  enough  of  the  dry  chemical  is  weigh- 
ed out  to  make  up  a  1  per  cent,  solution  and  is  dumped 


out  into  the  barrel,  which  is  full  of  clear  water.  Fil- 
tered water  under  75  lb.  head  is  then  turned  on.  The 
jet  action  of  the  water  entering  the  tee  at  the  bottom 
of  the  l)arrel  ])ulls  water  and  undissolved  chemical  in- 
to the  central  pipe,  or  hydraulic  elevator,  as  it  is  called, 
and  discharges  it  at  the  top.  The  swirling  motion  of 
the  water  entering  at  the  side  of  the  barrel  rolls  the 
undissolved  chemical  constantly  toward  the  centre, 
where  it  is  drawn  into  the  elevator  by  the  injective  ac- 
tion of  the  water  entering  through  a  ^-in.  nozzle  pipe. 
Screens  prevent  lumps  from  passing  to  the  storage 
tanks  through  the  2-in.  overflows. 

'  In  half  an  hour  ])ractically  all  of  the  hypochlorite 
is  discharged  from  the  hydraulic  mixer,  and  the  stor- 
age tank  will  be  one-half  to  two-thirds  full.  The  re- 
mainder of  the  clear  water  to  make  up  the  solution  to 
I)roper  strength  is  brought  into  the  bottom  of  the  tanks 
midway  between  the  bulkhead  ends.  Two-foot  lengths 
of  ])i|)e  terminating  in  Vi-xxx.  nozzles  are  screwed  into 
a  tee  on  the  inlet  pipe  to  give  an  additional  mixing 
by  the  swirling  motion  jiroduced.  Numerous  tests  at 
tiie   surface,   centre   and    bottom   o\   the   storage   tank 


Details  of  hydraulic  mixing  tank  at  Denver  Hypochlorite  Plant. 

after  standing  eight  lufurs  indicate  a  variation  of  less 
than  0.43  per  cpnt. 

Scales  Read  in  Pounds 
S(5lutions  of  1  per  cent,  strength  are  invariably 
used.  A  glass  guage  on  the  end  of  the  tank  is  gradu- 
ated to  read  directly  in  pounds  of  chemical.  Readings 
of  the  guage  are  taken  at  one-hour  intervals  and  adjust- 
ment is  made  if  the  nece.ssary  quantity  is  not  feeding, 
liy  having  the  scales  read  in  pounds  a  very  simple 
calculation  gives  results,  in  grains  per  gallon, 
sufficiently  accurate  for  all  practical  purposes. 
The  expression  pounds  used  between  readings  divided 
bj'  the  product  of  the  minutes  between  readings  and 
■the  rate  of  flow  of  the  treated  water  expressed  in  mil- 
lion gallons  per  day  gives,  within  1  per  cent,  of  the 
correct  figure,  the  grains  per  gallon  applied.  Follow- 
ing the  recent  i^ractice  of  expressing  results  in  pounds 
per  million  gallons,  the  weir  scales  have  been  calcu- 
lated to  read  in  gallons  per  hour,  so  that  one  division 
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gives  results  at  once,  the  solution  tank    being    read 
every  hour. 

Graduation  of  the  scale  is  accomplished  by  actually 
weighing  into  it  200  lbs.  of  water  from  a  small  barrel 
resting  (ju  a  scale.  Points  are  marked  on  the  scale 
board  after  each  addition.  Graduations  between  these 
intervals  are  interpellated  down  to  10  lbs.  of  water, 
which,  witli  the  1  per  cent,  solutions  used,  means  0.1 
lb.  of  chemical.  A  4  ,x  4-in.  i)inc  stick  is  grooved  to 
admit  the  j/2-in.  glass  guage  flush  with  the  outside. 
The  ])ound  marks,  about  J/2-in.  apart  in  the  centre  of 
the  tank,  extend  across  the  face  of  the  4  x  4-in.  stick, 
while  the  1-10  lb.  marks  are  on  a  graduated  strip  ai 
the  back  of  the  glass,  an  arrangement  permitting  easy 
reading. 

To  obviate  the  etching  of  the  glass  tube  by  the 
hypochlorite,  clear  water  is  run  into  the  tube  as  soon 
as  the  storage  tank  is  filled  or  the  guage  cock  may  be 
closed  during  the  filling  operation  so  as  to  exclude 
the  hyjjochlorite  solution  at  all  times.  'Ihe  difference 
in  the  reading  due  to  the  difference  in  the  specific 
gravities  of  the  water  and  the  s;olution  is  loo  small  to 
correct. 

Constant  Head  Control 

Instead  of  the  usual  orifice  box  a  simple  arrange- 
ment used  by  the  company  for  some  time  in  the  feed- 
ing of  coagulent  solution  at  the  Willard  ])lant  has  been 
used  with  slight  modifications  for  the  hypochlorite  of 
lime  feed.  The  former  coagulent  rig  consisted  of  a 
30-in.  vitrified  sewer  pipe  set  bell  end  down  and  filled 
in  with  about  10  ins.  of  concrete  to  make  a  bottom. 

A  constant  head  supply  to  this  tank  was  furnished 
through  an  ordinary  brass  hopper  ball  cock.  The  out- 
let was  through  a  l)lug  cock  with  a  lever  handle  ex- 
tended by  a  wire  pointer  over  a  graduated  board.  The 
graduations  were  arbitrary,  as  the  cock  was  eateu  out 
in  tune  and  gave 'increased  discharges  for  the  same 
setting.  This  was  of  little  consetiuencc  so  long  as  the 
cock  did  not  leak,  for  reliance  was  placed  entirely  on 
data  obtained  by  reading  the  gage  on  the  st)lution 
tank  for  applying  the  correct  amount  of  coagulent. 

In  the  hypochlorite-of-hme  plants  the  vitrified  pipe 
was  replaced  by  whiskey  barrels.  Ordinary  ball  cocks 
with  jKiraffin  or  blocks  of  wood  dipped  in  asphalt  are 
used  to  keep  a  constant  head  and  ,,'4 -in.  steam  cocks 
with  extended  lever  handles  control  the  discharge.  .\ 
fine  adjustment  screw  with  the  fulcrum  and  nut  set  in 
tapered  holes  in  a  fixed  quadrant  and  the  lever  respec- 
tively allow  the  operator  to  remove  the  screw,  flush 
the  valve  and  replace  the  lever  at  exactly  the  former 
position.  The  plug  in  the  cock  is  filed  away  for  ^'^-in. 
to  give  a  fine  stream. 

The  design  and  construction  of  these  various  de- 
vices were  carried  out  under  the  direction  of  1).  G. 
Thomas,  chief  engineer  nf  the  l)en\er  L'nion  Water 
Companw 


Concrete  aggregates  should  be  protected  from  in- 
tense heat  in  summer,  and  from  freezing  weather  in 
winter.  If  the  materials  have  been  subjected  to  the 
heat  of  the  sun,  they  are  liable  to  cause  trouble  in 
the  mixer  by  tending  to  cake  the  cement.  When  there 
are  indications  that  the  aggregates  have  been  frozen 
means  should  always  be  taken  to  thaw  them  out, 
either  by  forming  a  hollow  in  the  material  and  buihl- 
ing  a  fire  therein,  or  by  putting  the  material  in  a  sheet 
metal  pan  under  which  a  fire  is  lighted.  Usually 
these  simple  methods  are  sufficient,  although  more 
elaborate  ones  might  be  employed. 


The  Architecture  of  Belgian  Towns 

IN  old  London,  at  the  University  College,  an  inter- 
esting course  of  lectures  on  the  above  subject  is 
being  given  by  M.  Victor  Horta,  Director  of 
the  Royal  .Xcademy  of  Fine  Arts  at  Brussels. 
In  his  opening  address  M.  Horta  devoted  the  greater 
part  of  his  remarks  to  a  consideratifm  of  the  general 
influences  affecting  the  growth  of  both  town  and  ar- 
chitecture in  his  native  country.  As  far  as  building 
materials  are  concerned,  the  southern  provinces  of 
the  country  are  so  rich  in  stones  of  many  colors  and 
beautiful  marbles  that  big  nations  might  well  envy 
them.  In  the  north,  in  the  flat  country,  these  materi- 
als are  rare,  but  there  is  no  lack  of  brick  earth.  Turn- 
ing to  the  subject  of  the  lay-out  of  the  towns,  the  lec- 
turer considered  three  types.  First,  those  with  streets 
radiating  from  one  centre,  such  as  Malines  and  Brus- 
sels, though  in  the  latter  the  modern  tendency  to  imi- 
tate Paris  has  rather  obscured  the  original  plan.  Sec- 
ondly, he  took  those  towns  which,  have  streets  run- 
ning parallel  to  each  other  and,  usually,  a  big  water- 
way, such  as  Antwerp  and  Maestricht.  In  the  third 
type  he  embodied  towns  laid  out  around  various  im- 
portant i)oints  or  roads.  Brussels,  Antwerp,  and 
(ihent,  which  have  expanded  very  much,  have  at  times 
been  sadly  reconstructed.  Ghent  particularly  needed 
knowing  well  before  one  realized  its  never-ending 
charms.  Ypres,  on  the  other  hand,  had  been  content 
to  remain  the  beautiful  old  town  it  ha«l  been.  The 
lecturer  illustrated  by  means  of  several  slides  of  houses 
in  Ypres,  Ghent,  Tournai,  Liege,  and  Bruges  how  the 
W^alloons  preferred  the  gable  to  the  cornice.  In  fact 
some  architects  held  that  the  blue  limestone  was  not 
suitable  to  classical  profile.  Proceeding  to  describe  the 
characteristic  features  in  the  evolution  of  architectural 
schools  during  the  last  seventy-five  years,  he  remarked 
that  in  the  early  part  of  the  nineteenth  century  there 
appeared  to  be  a  revolution  in  their  architecture.  Three 
diflFercnt  schools  started,  the  Classic  revival,  the  Gothic 
revival,  and  the  "Neo-almost-everything."  He  illus- 
trated eacii  school  and  particularly  drew  attention  to_ 
the  fine  classical  front  of  the  Palais  des  Beaux-.Arts  at 
Brussels.  M.  Horta  concluded  with  a  prediction  that 
destroyed  Belgium  would  be  fittingly  rebuilt,  and  that 
the  necessary  funds  could  be  obtained  in  some  way  or 
other  from  the  aggressor. 


The  most  recent  Italian  earthquake,  with  its  re- 
cord of  35,000  people  killed  and  45,000  injured,  car- 
ries its  lesson  so  far  as  construction  is  concerned. 
Newspajjcr  specials  from  Rome  agree  that  the  great 
mortality  is  attributable  to  the  method  of  dry  con- 
structit>n  employed  in  the  aflfected  region,  the  stones 
being  ])iled  upon  each  other  without  mortar.  The 
only  buildings  which  escaped  total  destruction  were 
the  modern  houses. 


Alex.  Duncan,  the  expert  road  builder  <»f  Seaside. 
Ore.,  has  about  comi)lcted  j)lans  for  a  road  machine 
that  will  revolutionize  road  work.  The  machine  in 
(|uestion,  so  Duncan  states,  will  i)low  up  the  road. 
grade  and  grub  the  right  of  way  ;  all  stumps  will  be 
carried  on  an  endless  chain  through  a  hopper  that  will 
grind  the  wood  into  a  |)ulp,  press  this  into  blocks  for 
wood  paving;  and  the  extract  of  juice  from  the  wood 
will  be  manufactured  into  denatured  alcohol,  which 
will  propel  the  machine  along  the  highway  while  at 
work ! 


390 


THE    CONTRACT    RECORD 


April  7.   1915 


The    Larger    Problems    of    Town     Planning 

Abstract  of  an  Interesting  Paper  Presented  by  Thos.  H.  Mawson 
at  a  Recent  Meeting  of  the  Town  Planning  Institute  in  London 


IN  undertaking  the  remodelling  or  improvement  of 
an  existing  city,  and  in  the  creation  of  a  new  one, 
we  have  two  problems  which,  in  one  way  at  least, 
are  fundamentally  different.  In  the  first  case  we 
have  before  us  not  only  so  many  streets,  so  many  build- 
ings, and  so  many  spaces  with  which  to  deal,  but, 
what  is  far  more  important,  the  individual  communal 
and  civic  spirit  which  has  made  the  city  what  it  is 
socially,  morally,  educationally  and  commercially. 

In  the  new  city,  on  the  other  hand,  we  are  faced 
with  the  task  of  estimating,  so  far  as  we  can,  what 
form  the  city's  individuality  will  take,  and  how  far 
its  course  of  development  may  be  influenced  for  good, 
and  to  what  extent  the  development  is  beyond  our 
control,  and  must  be  met  and  allowed  for  in  all  our 
operations. 

It  will  thus  be  seen  that,  whether  the  sphere  of 
operations  be  an  old  city  or  a  new  one,  the  first  essen- 
tial of  the  city  planner  is  a  thorough  study  of  the  or- 
igin and  growth  of  cities  coupled  with  that  knowledge 
of  men  and  things  and  that  reverence  for  the  antique 
which  always  accompanies  it,  so  that  he  may  be  able 
to  read  on  the  face  of  things  as  they  exist  not  only 
the  city's  history,  but  the  impress  of  the  civic  spirit 
and  the  individuality  resulting  therefrom. 

The  Strategic  Factor 

From  the  very  earliest  days — from  the  days,  in 
fact,  in  which  men  first  joined  forces  for  defence 
against  elemental  forces — the  paramount  motive  in 
city  building  has  been  strategic,  and  nothing  is  writ- 
ten so  largel}-  and  so  plain  to  see  on  the  fabric  of 
towns  as  this  strategic  element.  At  every  point  in 
their  history  it  has  had  its  influence,  and  nothing  could 
be  more  mistaken  than  to  suppose  that  it  is  not  visible 
in  the  new  towns  which  are  growing  at  the  present 
time  in  our  own  country,  but  more  particularly  in 
our  colonies.  The  strategic  factor  is  present  to-day, 
for  each  city  seeks  a  site  which  will  give  it  strategic 
advantages  in  the  field  of  commerce,  just  as  the  old 
city  did  for  the  field  of  battle.  The  scene  has  shifted, 
but  it  is  the  same  stage  and  the  same  drama,  shall 
we  say,  "localized." 

The  reason  for  this  careful  inquiry  into  the  origin 
of  the  city  we  are  to  plan  in  particular,  and  of  that 
of  all  cities  in  general,  hardly  needs  elaboration  or 
even  explanation,  for  this  is  obviously  the  first  step  in 
the  study  in  the  growth  of  cities,  and,  unless  our  train- 
ing in  this  subject  is  deep  and  thorough,  we  cannot 
rightly  estimate  the  lines  on  which  the  city  we  are 
planning  will  develop  in  the  future. 

Having  thus  solved  the  first  point  in  our  search 
through  the  city's  past,  and  having  determined  what 
factors  contributed  to  its  placing,  we  now  have  to  de- 
termine how  far  those  conditions  still  operate,  and 
to  what  extent ;  and  also  what  other  factor^!  have  grown 
up  in  the  city's  life,  and  are  likely  to  grow  up  in  the 
future,  which  will  modify  or  change  the  direction  of 
these  influences. 

First  of  all,  throughout  our  investigations  we  shall 
find  the  evolutionary  principle  at  work,  and  the  more 
we  look  into  the  matter  the  more  we  shall  become 
convinced  that  nothing  happens  in  the  whole  history 


of  a  city  which  has  its  influence  on  its  growth  or  de- 
cay which  does  not  partake  of  the  nature  of  an  in- 
fluence working  through  evolutionary  processes. 

If  the  town  planner  is  to  realize  the  highest  and 
the  best  that  each  opportunity  affords  he  must  culti- 
vate the  broad  outlook,  and  must  carry  his  survey  far 
beyond  the  confines  of  the  place  itself.  Wherever  the 
town  is  placed  the  designer  will  always  find  it  neces- 
sary to  take  into  consideration  many  factors  which 
take  him  far  afield  beyond  the  actual  scope  of  his 
operations. 

I  think  in  the  few  words  I  have  so  far  said  I  have 
clearly  indicated  the  three  great  rock-bed  principles 
on  which  all  good  work  by  the  town  planner  must 
rest,  and  which  apply  with  equal  force  to  every  prob- 
lem he  is  called  upon  to  solve. 

While,  however,  it  would  be  disastrous  for  the 
town  planner  to  approach  his  task  with  preconceived 
ideas  as  to  the  direction  his  improvements  should  take, 
he  will  always  find  that  the  main  part  of  his  prelimin- 
ary work  in  first  viewing  the  sphere  of  his  labors  and 
making  an  itinerary  to  get  the  geogra])hical  factors 
fixed  in  his  mind  will  revolve  round  these  first  prin- 
ciples. 

I  do  not  mean  that  the  whole  of  the  work  of  the 
])Ianning  of  a  town  should  fall  upon  the  shoulders  of 
one  man.  This  is  far  too  much  to  expect  of  one  in- 
dividual, and  no  man  could  possibly  be  omniscient 
enough  to  render  such  an  experiment  successful. 
While  admitting  many  notable  eJcceptions,  I  would 
even  go  further,  and  say  that  the  bane  of  the  town, 
\illage  and  suburb  planning  which  has  been  done  so 
far  has  been  that  it  has  been  placed  in  the  hands  of 
men  who  have  usually  been  chosen  for  the  task  be- 
cause they  have  shown  considerable  ability  in  one 
side  of  the  work — such  as  architecture  or  administra- 
tion— and  who  have  been  expected  to  evolve  out  of 
their  inner  consciousness  a  scheme  which  shall  fulfil 
the  social,  practical,  or  artistic  requirements  of  which 
his  special  training  has  given  him  no  expert  know- 
ledge. 

How  suicidal  such  a  policy  is !  You  will  hardly 
be  able  to  conceive  any  person  differing  from  me  when 
I  assert  that  a  town  plan  must  be  the  result  of  the 
joint  efforts  of  the  surveyor,  the  architect,  the  sani- 
tary engineer,  and  the  landscape  architect,  the  sociol- 
ogist, and,  in  the  case  of  an  old  town,  the  antiquarian, 
never  forgetting,  of  course,  the  necessity  for  legal 
guidance  at  every  stage  of  progress. 

First  will  come  the  antiquarian,  who  will  schedule 
all  that  through  its  connection  with  the  history  of  the 
town  or  its  intrinsic  beauty  must  be  preserved,  and 
who  will  prepare  archaeological  records,  aided  by  pho- 
tographs and  plans,  of  all  that  is  old,  but  which  is  not 
important  enough  to  be  allowed  to  stand  in  the  way 
of  that  which  is  modern  and  hygienic ;  then  wi|l  come 
the  surveyor,  who  will  prepare  those  contour  i)lans 
on  which  the  subsequent  operations  will  be  based ;  and 
after  him  the  sanitary  and  hygienic  engineer,  who  will 
determine  on  the  source  of  the  water  supply,  the  pres- 
sure at  which  it  can  be  delivered,  and  consequently 
the  maximum  height  up  the  hillside  to  which  we  may 
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build,  the  position  of  his  sewerage  disposal  scheme, 
and  conse(jueiitly  the  lowest  points  at  which  sewers 
can  be  connected  to  it  by  gravitation,  and  will  also 
suggest  to  the  sociologists  sites  which  will  prove  suit- 
able for  the  provision  of  the  other  public  services,  such 
as  power  stations,  gas  works,  aiul  the  like.  With  these 
materials  before  him,  the  sociologist  will  decide  the 
density  of  the  population  and  the  number  of  houses 
to  the  acre  which  can  be  allowed  over  different  parts 
of  the  site,  the  educational  and  recreative  facilities  to 
be  provided,  the  location  of  varying  classes  of  pro- 
perty with  a  view  to  social  ])roblems  and  amenities, 
and  the  connection  between  the  artisan  and  his  work, 
and,  within  the  limits  specified  by  the  engineer,  the 
location  of  the  factory  area.  Thus  is  the  material  pro- 
duced for  the  work  of  the  town  planner,  and  it  is  his 
province  to  take  all  these  results  of  the  labors  of  his 
confreres  in  city  building  and  weld  them  into  one 
co-ordinate  and  self-contained  whole,  a  whole  which 
shall  express  efficiency  and  beauty  from  every  point 
of  view  and  from  every  standpoint,  whether  that  of 
the  architect,  garden  lover,  or  sociologist,  without 
sacrificing  for  one  moment  any  of  the  solid  qualities 
demanded  by  the  ])ractical  citizen.  This  he  will  do 
not  by  the  supervision  of  meretricious  ornament,  but 
by  balancing  mass  against  open  space,  height  against 
breadth,  the  open  vista  against  the  enclosed  colon- 
nade, level  masses  of  subdued  and  restrained  architec- 
tural facades  against  the  telling  note  of  the  tower  with 
its  strongly  marked  vertical  lines,  nobly  spreading 
trees  against  the  open  glade,  bright  colors  reflected  in 
still  water,  and  so  on,  all  in  mass,  and  with  the  broad 
outlook,  leaving  to  the  architect  and  the  horticulturist 
the  filling  in  of  details  in  a  manner  consonant  with 
his  vision  of  the  city  to  be. 

I  do  not  mean  you  to  infer  that  each  of  these 
specialists  will  take  up  the  work  in  turn  and  do  his 
own  special  task  independently  of  the  others.  Their 
spheres  will  interlock  at  every  point,  and  if  the  city 
planner  adequately  fills  his  office  he  will  be  in  direct 
communication  with  them  all  during  the  whole  pro- 
cess. His  is  a  task  calling  for  infinite  patience  and 
infinite  tact,  but  above  and  beyond  this  his  training 
must  fit  him  to  sympathize  with  the  aims  and  the 
point  of  view  of  all  the  others.  He  must  have  a  know- 
ledge in  the  round  of  each  art  which  is  necessary  to 
his  work,  not  only  that  he  may  the  better  understand 
and  appreciate  the  point  of  view  of  each  specialist, 
and  so,  by  intelligent  sympathy  encourage  all,  but 
in  order  also  that  he  may  adeciuately  fulfil  his  special 
task,  which  consists  in  forming  one  concrete  whole 
composed  alike  of  the  artistic  and  practical  out  of 
the  mass  of  oftentimes  conflicting  material  which  the 
various  workers  will  place  in  his  hands.  Nor  would 
the  group  of  specialists  ever  be  the  same  for  each 
fresh  feature  which  would  call  for  fresh  exi)ert  advice. 

Thus  we  have  a  brief  synopsis  of  our  task,  which, 
though  necessarily  sketchy  and  inii)erfect,  cannot  fail 
to  raise  in  the  mind  of  any  man  who  is  possessed  of 
sufficient  spirit  and  imagination  to  fit  him  for  a  place 
in  the  profession,  a  great  and  lasting  enthusiasm  for 
the  practice  of  city  planning. 

l.et   us   take   the  main   princi[>les  enunciated,   and 
see  what  are  a  few  of  the  more  obvious  lessons  to  be 
drawn  from  them.     The  principles  arc  as  follows: 
The  Fundamentals 

That  each  part  of  the  city  plan  and  each  separate 
feature  should  be  designed  with  strict  regard  to 
its  connection  with  every  other  part. 

That  all  efforts  of  town  improvements  demand  that 


broad  outlook  which,  by  co-operation  with  other 
arts  and  science,  will  embrace  and  correlate  fac- 
tors belonging  to  all  sides  of  the  subject — aes- 
thetic, ethical,  sociological,  hygienic,  commer- 
cial, and  recreational. 

That  the  ])rinciple  of  design-in-mass,  with  the  ac- 
cent concentrated  and  the  mass  subdued,  should 
receive  due  recognition.' 

That  only  by  the  broad  outlook  which  will  coni- 
])rehend  the  past  and  the  present  and,  as  far  as 
is  humanly  possible,  the  future,  and  which  will 
grasp  and  control  all  the  factors  which  make  for 
the  evolutionary  advance  or  decay  of  cities,  can 
success  be  achieved. 

From  these  ethical  principles,  which  ought  to  be 
the  dominating  influences  governing  our  conception 
of  the  art  and  science  of  town  planning,  let  us  now 
turn  to  the  economic  factors  which  in  this  material- 
istic age  are  not  only  to  be  observed,  but  which,  in 
the  vast  majority  of  cases,  are  primarily  operative  to 
the  exclusion  of  all  other  factors.  Our  schemes  to-daj- 
have  to  be  something  more  than  academic  proposals— 
we  have,  in  short,  to  prove  that  what  we  plan  will 
alsf>  pay,  either  in  the  shape  of  interest  (in  terms  of 
money)  on  the  capital  expenditure,  as  in  waterworks, 
gas,  and  electric  and  tram  undertakings,  or  in  terms 
of  increased  mental  j)ower,  as  from  the  provision  of 
adequate  educational  facilities  or  physical  efficiency 
such  as  we  expect  to  reap  from  better  housing  and 
the  provision  of  parks  and  playgrounds  for  the  com- 
munity directly  affected. 

We  must  never  forget,  therefore,  that  the  practical 
ni.in  has  always  at  the  back  of  his  mind  an  adequate 
return  on  his  expenditure,  and  I  say  he  has  a  perfect 
right  to  expect  it.  I  would  urge  upon  every  town 
planner  that  the  only  reasonable  position  we  can  as- 
sume is  that  an  adequate  return  on  municipal  expendi- 
ture can  only  be  attained  by  the  adoption  gf  town 
planning  methods,  and  this  further  fact  that,  when 
we  have  attained  perfect  efficiency,  which  is  always 
economic,  in  any  department  of  our  enterprice,  wc 
have  at  least  laid  the  foundation  of  true  beauty,  for 
utility  itself  is  potentially  beautiful.  On  the  other 
hand,  the  creation  of  beauty,  as  in  a  public  park,  is 
only  economic  in  proportion  to  the  number  of  indi- 
viduals whose  needs  it  properly  serves,  and  this  de- 
pends upon  accessibility. 

The  first  essential  of  a  town  plan  is  that  it  be  com- 
pact with  its  many  activities,  commercial  and  indus- 
trial, concentrated  to  secure  every  advantage  of  tran- 
sit, especially  of  heavy  inward  and  outward  manufac- 
tures, and  where  it  can  take  full  advantage  of  cheap 
l)ower,  light  and  heat.  Our  plans  should  aim  at  re- 
<lucing  the  wear  and  tear  over  main  arteries  by  the 
reduction  of  heavy  traffic  by  placing  factories  and 
power  statit)ns  and  warehouses  in  direct  connection 
with  railway  system,  river  and  sea  ports. 

Having  first  secured  the. most  strategic  and  econ- 
omic position  for  his  works,  it  became,  in  consequence, 
possible,  and  as  a  natural  corollary,  to  house  his  work- 
])eople  in  the  most  perfect  manner,  and  from  this  a 
reflex  action  is  now  taking  place,  and  the  additional 
profits  derived  from  an  eci>nomic  position,  invested  in 
model  housing,  is,  on  its  part,  paying  double  interest 
in  the  shape  of  increased  physical  and  mental  efficiency. 

The  circulatory  system  of  arteries  and  main  roads 
should  form  the  anatomy  of  our  plan,  and  should,  to 
my  mind,  be  first  solved  diagrammatically,  our  first 
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care  being  to  secure  a  scientific  and  economic  solution      or  tortuous  roads,  for  every  loss  of  momentum  is  a 
which  will  aim  at  directness  and  avoid  steep  gradients      tax  on  the  community. 


A    New    and    Simple    Method    for   Securing 

Dustless  Concrete  Floors 


By  p.  M 

PORTLAND  cement  concrete  sidewalks,  having 
a  top  coat  richer  in  cement  than  the  concrete 
of  the  body  of  the  blocks,  are  giving  such  gen- 
eral satisfaction  that  this  paving  has  displaced 
those  of  almost  all  other  materials.  Even  for  drive- 
ways and  roadways,  concrete  is  beginning  to  compete 
with  other  favored  materials,  and  with  good  prospects 
of  superseding  all  other  materials  where  the  traffic 
is  not  excessive.  Under  these  circumstances  it  has 
been  a  puzzle  to  find  out  why  the  wearing  surface  or 
top  coat  on  reinforced  concrete  floors  inside  of  build- 
ings has  given  such  scant  satisfaction.  The  same 
composition  for  top  coating,  giving  satisfaction  in  the 
basement,  often  is  worthless  when  applied  to  the  re- 
inforced concrete  on  the  upper  floors.  In  the  last 
few  years  technical  papers  have  been  full  of  complaints 
and  suggestions  on  this  point.  Under  special  and  un- 
usual conditions,  good  floors  have  occasionally  been 
laid  of  reinforced  concrete  in  the  ordinary  way.  Eor 
this  and  other  reasons  most  experiments  seeking  to 
overcome  the  trouble  have  also  been  successful  at 
times,  and  yet  more  often  have  been  failures,  thus 
leaving  the  faultiness  uncorrected  and  the  cause  hid- 
den more  completely  by  misdirection. 

And  here  perhaps  is  the  place  to  define  faulty,  or 
so-called  "dusty"  floors.  All  floors  are  dusty  that 
wear  at  all,  and  in  cities  all  floors  are  dusty  whether 
they  wear  or  do  not  wear;  but  in  this  latter  case  all 
of  the  dust  comes  from  sources  other  than  the  floor 
itself.  The  dusty  floor  that  confronts  and  concerns 
the  concrete  worker  is  one  in  which  the  fine  sand  or 
other  aggregate  ravels  out  or  rolls  out  of  its  bedding 
under  moderate  rubbing,  scratching,  or  rolling  of 
wheels.  This  produces,  incidentally,  both  the  objec- 
tionable dust  and  grit. 

Such  continuous  failures  have  naturally  created  a 
demand  for  correctives  to  be  applied  after  the  failure 
has  occurred,  or  for  hardeners  to  be  added  to  the  orig- 
inal composition  to  assist  the  cementing  potency  of  the 
Portland  cement  sufficiently  to  avoid  the  failure.  One 
corrective  of  a  floor  that  is  faulty  is  the  subsequent 
painting  with  ordinary  paint,  or  with  paint  that  has 
more  or  less  varnish  in  it.  These  paints  serve  in  part 
as  a  wearing  cover,  and  in  part  as  an  agglutinating 
agent  between  the  grains  of  sand.  They  also  prevent 
water  from  reaching  the  interior  of  the  top  coat  there- 
after which  otherwise  might  penetrate  and  aid  in  the 
hardening  process  in  the  course  of  time.  Another 
corrective  of  a  floor  that  is  denominated  "dusty"  has 
found  advocates.  In  this  process  the  floor  is  rubbed 
or  ground  with  a  piece  of  grindstone,  fastened  to  a 
handle,  and  assisted  by  some  loose  sand  scattered 
over  the  surface  of  the  floor.  This  work  is  so  per- 
formed that  the  soft  cement  between  the  grains  of 
sand  on  the  upper  surface  of  the  floor  is  rubbed  out 
without  disturbing  the  grains  of  sand  in  their  bedding. 
When  almost  the  whole  of  the  upper  halves  of  these 

*  Paper  presented  at  the  last  Annual  Convention  of  The  American 
Concrete  Institute. 

t  Of  the  P.  M.  Bruner  Granitoid  Company,  St.  Louis. 


.  Brunert 

grains  of  sand  is  exposed  the  rubbing  is  discontinued 
and  the  spaces  around  the  grains  of  sand  are  filled 
with  neat  cement  which  is  ground  in  with  the  same 
rubbing  instrument.  This  process  may  form  a  strong 
filling  around  the  grains  of  sand,  as  also  a  very  thin 
covering  over  the  top  of  the  grains  of  sand.  This  is 
good  as  far  as  it  goes,  and  will  enable  a  job  to  pass 
inspection  that  would  not  pass  before.  It  adds,  how- 
ever, no  strength  to  the  weakened  cement  immediate- 
ly below  the  middle  of  the  grains  of  sand.  On  this 
account  the  trouble  may  return  after  the  floor  has 
had  some  service.  Instead  of  remedying  the  faults 
of  a  finished  floor,  efforts  have  also  been  made  to  in- 
crease the  cementing  potency  by  adding  so-called 
hardeners  to  the  Portland  cements.  The  active  in- 
gredients of  most  of  these  hardeners  are,  chiefly,  fine 
pulverized  iron  and  sal-ammoniac  which  are  supposed 
to  make  between  the  grains  of  sand  the  old  and  well 
known  rust-joint,  in  conjunction  with  the  Portland  ce- 
ment. The  work  done  by  us  with  these  hardeners, 
under  the  instructions  of  their  official  specifications, 
and  under  the  advice  of  their  superintendents,  has 
failed  to  justify  the  claims  made  for  the  hardeners. 
Tests  made  for  us  by  the  Robert  W.  Hunt  Company, 
with  and  without  hardeners,  did  not  show  any  ad- 
vantage for  them.  Under  unusual  conditions,  as  said 
before,  good  work  has  sometimes  been  done  by  the 
ordinary  routine  work,  hence  one  may  surmise  that 
these  hardeners  have  given  satisfaction  and  have  been 
credited  with  benefits  due  to  other  causes  than  their 
own  inherent  value. 

According  to  my  observations  and  experiments,  I 
came  to  the  conclusion  that  cement  top  coating  on 
reinforced  concrete  remains  weak  and  deficient  in 
strength  because  of  the  excess  of  water  that  is  re- 
quired to  make  the  mortar  plastic  enough  to  be  ])ro- 
perly  spread  and  struck  off'  with  a  straightedge.  This 
excess  of  water  has  no  chance  of  escape  downward, 
and  rises  toward  the  surface,  where  it  remains  until 
the  setting  process  of  the  cement  has  well  advanced. 
When  a  certain  portion  of  the  water  has  become  bound 
in  this  way,  in  the  setting  process,  the  mortar  stiffens 
up  and  becomes  ready  for  the  usual  process  of  finish- 
ing and  smoothing.  Sometimes  the  setting  goes  for- 
ward too  rapidly,  so  that  the  finishing  cannot  be  car- 
ried out  without  sprinkling  some  water  over  the  top 
to  enable  the  workmen  to  work  out  a  smooth  finish- 
It  follows  that  the  floor  is  finally  finished  only  after 
a  period  of  four  hours  to  twelve  hours  after  the  com- 
pletion was  first  made  into  a  plastic  mortar.  Not 
only  is  the  strength  of  such  a  floor  injured  by  the  ex- 
cess of  water  bound  and  entangled  in  the  pores  of  the 
mass,  but  also  by  the  disturbance  of  the  crystalliza- 
tion process. 

The  only  feasible  way  to  overcome  the  difficulties, 
then,  seems  to  be  that  to  withdraw  the  excess  of  water 
that  was  necessary  for  the  spreading  and  the  rodding 
of  this  plastic  mass  to  the  desired  level  or  grade  of 
the  finished  floor.     To  bring  this  about,  therefore,  I 
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lay  on  the  plastic  floor  surface,  when  brought  to  its 
proper  level,  a  webbing  of  some  kind,  and  i)lace  over 
this  some  dry  material  which  cpiickly  withdraws  the 
excess  of  water  by  the  rapillary  attraction  of  the  dry 
materials.  This  may  take  up  20  ])er  cent,  to  30  ])er 
cent,  of  the  water  originally  used  in  producing  ])las- 
ticity  of  the  mortar.  It  will  not  take  u])  more  than 
this,  however  much  dry  material  is  ap]>lied,  and  the 
amount  of  water  left  in  the  mass  correspcjnds  (|uite 
well  with  the  amount  that  a  ])rofessional  cement-tester 
considers  necessary  in  making  pro])er  test  pices. 

My  surprise  in  my  first  experiment,  in  regard  to 
the  condition  of  the  top  coating  after  the  cloth  was 
lifted  off  with  its  load  of  damji  material,  was  great. 
It  had  become  so  hard  or  stiff,  in  20  minutes  after 
the  dry  material  had  been  placed  over  it,  that  one 
could  walk  over  the  surface  without  making  even  a 
heel  mark.  In  fact,  the  coating  was  so  dry  and  stiff 
that  it  required  a  powerful  effcjrt  to  float  it  with  a 
wooden  float  to  an  even  finish  that  could  be  smoothed 
off  with  a  trowel.  This  efifort,  however,  forced  the 
grains  of  sand  so  much  closer  together  that  in  this  way 
some  moisture  was  forced  upward  from  within  the 
more  compressed  mass,  so  that  the  floor  could  be  pro- 
perly smoothed  off.  The  time  between  the  spreading 
of  the  mortar  and  the  smoothing  of  the  floor  need  not 
be  more  than  thirty  minutes.  Without  the  use  of  this 
drying  process,  we  have,  as  said  before,  found  that  it 
would  require  the  expiration  of  from  four  hours  to 
twelve  hours  before  the  work  could  be  successfully 
brought  to  this  stage. 

What  I  claim  for  this  process  is :  first,  a  harder  and 
denser  to])  co^ ;  second,  a  wearing  coat  that  is  equal 
to  the  best  work  on  sidewalks;  and  third,  the  elimina- 
tion of  overtime  work  by  an  extra  expenditure  for 
labor  of  only  1/10  cent  to  1/5  cent  per  square  foot  in 
laying  a  floor,  and  this  extra  expense  is  more  than  off- 
set by  the  usual  cost  of  overtime  work.  I  do  not 
claim  to  improve  the  cement,  but  I  simply  get  out  of 
it  all  the  strength  there  is  in  it.  If  any  hardener  can 
be  found  that  will  increase  the  wear-resisting  quality 
of  Portland  cement  concrete,  this  process  of  mine  will 
still  be  a  profitable  one,  inasmuch  as  it  increases  the 
density  of  the  resulting  cement  topping,  and  the  work 
proceeds  without  delay  and  without  the  need  of  over- 
time work.  The  ])rocess  is  even  more  desirable  where 
the  wearing  coat  is  ])laced  on  the  reinforced  concrete 
soon  after  this  has  been  poured.  In  this  case  there  is 
still  less  chance  to  get  rid  of  the  excess  of  water  down- 
ward, for  the  foundation  itself  in  this  case  is  saturated 
clear  through  the  mass  with  the  water  used  in  making 
the  concrete  itself  liijuid. 

It  is  perhaps  also  well  U>  ])oint  out  that  the  tt)p 
coat  placed  over  reinforced  concrete  should  not  be 
made  too  heavy.  There  is  considerable  difference  in 
the  expansion  and  the  contraction  of  the  two  materials 
under  standard  specifications.  A  medium  thickness  of 
top  coat  will  therefore  more  readily  adjust  itself  to 
the  reinforced  concrete  beneath.  .\  heavy  top  coat,  on 
the  other  hand,  may  assert  itself  sufficiently  to  bring 
about  a  |)owerf)d  shearing  strain  between  the  two.  so 
that  they  will  separate  at  the  expense  of  the  weaker 
mass.  Specifications  should  not  call  for  more  than  a 
y2-in.  thickness,  nor  allow  a  maximum  of  more  than 
1  in.  A  top  coat  of  Vj  in.  thickness  on  sidewalks, 
subject  to  the  heaviest  traffic,  will  last  more  than 
twenty-five  years.  The  to])  coat  should  not  be  made 
to  correct  irregularities  of  the  surface  on  which  it  is 
placed.  Those  who  lay  the  so-called  sanitary  or  mag- 
nesian  cement  floors  will  not  undertake  to  lay  a  greater 


thickness  than  J^  in.  to  J/2  in.  thickness  because  this 
material  expands  still  more  than  any  Portland  cement 
concrete.  Because  Portland  cement  topping  dem- 
onstrates this  fact  less  clearly,  it  is  generally 
applied  in  thicknesses  up  to  lyi  in.  to  2  in. 
The  reinforced  concrete  contractor  can.  if  he  will,  ob- 
tain a  levelness  that  will  require  no  extravagant  thick- 
ness of  topping.  He  can  also  construct  this  floor  so 
that  there  will  be  no  laitance  on  it.  This  laitancc  is  a 
soft,  chalk-like  mass  that  has  not  sufficient  strength 
to  hold  the  topping,  or  even  to  hold  to  the  concrete 
beneath,  itself. 


Title  Deeds  in  Stone 

AMONG  the  inscribed  monuments  which  have 
been  rescued  from  the  grave  moinids  of  Baby- 
lonia is  a  curious  series  of  stones  ct>vered  with 
inscri])tions  in  very  archaic  writing,  and  sculp- 
tured with  mystic  emblems,  which  were  regarded 
generalh-  by  scholars  as  representing  the  signs  of  the 
Zodiac.  These  stones  were  just  rudely  rubbed  down 
and  smoothed  sufficiently  to  receive  the  sculptures  and 
inscriptions,  which  were  among  the  earliest  cuneiform 
inscriptions  brought  to  Rurope.  The  stones  are  called 
by  the  Babylonian  name  (jf  Kudurri.  a  word  interpret- 
ed as  'Land  Mark,"  and  are  akin  to  the  Roman  ter- 
mini, having  been  set  up  upon  certain  plots  of  land  to 
indicate  the  legitimate  right  of  the  owners  to  the  pro- 
pert)'.  The  stones,  with  rare  exceptions,  belong  to  one 
period,  that  of  the  rule  or  dynasty  of  the  Kassite  kings 
in  Babylonia,  a  period  lasting  from  about  1800  B.  C.  to 
the  Assyrian  conquest  of  Babjlonia  in  747  B.C.  The 
British  Museum  possesses  about  twenty-five  of  them. 

Kudurri  are  most  interesting  monuments,  in  that 
they  are  not  distinctly  Babylonian  in  origin,  their  use 
having  been  brought  into  the  country  by  the  Kassites. 
a  people  who  came  from  the  mountain  regions  to  the 
north-east  of  Chaldea.  In  the  majority  of  instances 
they  are  rude  stones  and  boulders,  and,  therefore,  no 
doubt,  originated  in  the  custom  of  setting  up  a  "stone 
of  witness"  at  the  corners  of  private  property,  on  which 
were  first  inscribed  or  cut  the  totems  or  symbols  of  the 
tribal  god,  and  later  on  inscriptions  setting  forth  the 
right  by  which  the  holders  held  the  property. 

The  nature  of  these  important  documents  may  be 
best  shown  by  a  quotatit)n  from  t>ne  of  the  earliest  ex- 
amples— a  grant  of  land  to  the  libation  priest  of  the 
god  Bel.  Here  we  read: — "Kadashman-Iuiliv.  the 
king,  has  presented  (this  land),  and  he  has  set  up  a 
boundary  stone.  Whosoever  shall  alter  this  boundary 
stone,  or  reverse  the  ownership  of  this  land,  may  Ne- 
nip,  the  lord  of  the  boundary  stone,  alter  his  boundary 
shrine  and  tear  up  his  foundation." 

Many  of  the  inscriptions  are  particularly  interesting 
from  a  legal  ])oint  of  view,  for  they  record  with  very 
full  details  the  legal  disputes  which  arose  from  time  to 
time  regarding  the  properties.  In  regard  to  the  legal 
disi)tites  as  to  i)roperty.  the  Babylonian  of  that  period 
seems  to  have  been  as  fond  of  litigation  as  the  modern 
Hindu,  and  the  pleas  of  one  side  inscribed  on  the  monu- 
ments reveal  many  curious  details  of  Babylonian  law. 


The  use  of  building  i)aper  in  lining  forms  needs 
constant  attention  in  order  to  secure  satisfactory  re- 
sults. The  paper  is  easily  torn  in  placing  reinforce- 
ment and  in  shifting  the  forms,  requiring  much  patch- 
ing. It  is  also  somewhat  difficult  to  keep  the  paper  ab- 
solutely smooth  so  that  the  final  surface  docs  not  show 
any  wrinkles. 
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Papers    Presented    at    the     Second     International     Good 
Roads  Congress  Held  Recently  in  Toronto 


Concrete  Roads  and  Streets* 

By  Frank  Chappell,  Town  Engineer  of  Oshawa.  Ont. 

A  paving  fact  and  an  important  factor  in  road  con- 
struction is  that  no  pavement  is  permanent.  The 
term  "permanent  pavement"  should  not  be  taken 
as  literally  true,  but  only  relatively  so,  for  it  is 
common  knowledge  that  all  pavements  commence  to  deteri- 
orate from  the  time  they  are  opene.d  for  traffic.  Then,  again, 
we  know  very  well  that  two  similar  pavements  laid  down 
under  similar  conditions  will  frequently  show  a  decided  dif- 
ference in  endurance  under  traffic.  The  "personal  equation" 
seems  to  enter  as  largely  into  pavement  construction  as  into 
anything  else,  in  spite  of  carefully-drawn  specifications.  Of 
no  pavement  is  this  more  true  than  of  a  cement  concrete 
|)avement,  and  this  being  so  one  should  be  carefully  guided 
between  the  extremes  and  means  of  the  seemingly  perfect 
concrete  road  and  the  apparent  failure  of  this  pavement  in 
some  cases.  The  facts  relating  to  the  details  of  construc- 
tion should  be  required  at  each  observation — and  here  one 
may  note  that  it  is  regrettable  in  the  interests  of  good  pave- 
ments generally  that  advertisers  and  pavement  promoters 
should  indulge  in  so  much  anonymous  disparagement  of  rival 
pavements   without   an   abundance   of   facts. 

An  Anonymous  Pamphlet 

Some  time  ago,  in  common,  probably,  with  a  number 
of  other  engineers,  the  writer  received  a  yell6w-covered  an- 
onymous booklet  entitled  "The  Good  Road,  and  the  Not  So 
Good."  This  endeavored  to  show,  and  no  doubt  proved  to 
the  satisfaction  of  the  author,  the  crass  stupidity  of  some 
municipalities  in  laying  concrete  roads.  There  may  have 
been  some  points  of  merit  within  the  covers  of  the  pam- 
phlet, but  unfortunately  they  were  lost  sight  of  when  one 
noticed  on  closer  observation  the  bar  sinister,  as  it  were, 
against  the  book  in  the  fact  that  no  one  acknowledged  its 
parentage,  there  being  not  even  a  printer's  name  on  it.  There 
is  no  doubt,  however,  that  it  was  calculated  to  inspire  doubt 
in  the  minds  of  those  who  had  committed  themselves  to 
concrete  pavements,  and  in  some  cases  it  probably  had  that 
efTect.  A  nearby  municipality,  for  example,  had  already 
started  on  the  work  of  paving  when  one  of  these  little 
yellow  books  came  within  the  view  of  a  lay  member  of  the 
Council.  Such  an  efifect  was  made  by  it  that  some  of  the 
members  seriously  discussed  the  advisability  of  stopping  the 
work  at  once.  However,  other  counsel  prevailed,  and  the 
work  went  on,  the  pavement  went  down,  and  it  is  there  yet, 
and  shows  every  likelihood  of  staying  where  it  was  put. 

The  first  piece  of  road  built  in  Oshawa  was  an  8-inch 
macadam,  on  a  Telford  base.  This  was  estimated  to  cost 
9.")  cents  a  square  yard,  and  the  actual  cost  by  day  labor 
was  .$1.01.  It  was  well  made,  and,  apart  from  the  fact  that 
it  was  alternately  muddy  and  dusty  and  that  it  harbored 
dirt,  it  was  in  fair  shape  after  two  years.  .'  It  then  com- 
menced to  unravel,  and  had  it  been  deemed  good  policy  to 
maintain  it,  it  should  have  been  repaired  at  once — a  circum- 
stance with  which  we  are  all  more  or  less  familiar.  In  the 
meantime,  however,  tenders  had  been  called  for  an  exten- 
sion   of   this    class    of    roadway,    it    being    thought    that    the 

•  Discus!»lon  of  a  paper  on  this  subject  (published  in  our  last  issue) 
by  H.  S.  Van  Scoyoc,  Chief  Engineer  Toronto  Hamilton  Highway  Com- 
mission. 


work  would  be  done  cheaper  by  contractors  than  by  day 
labor.  We  are  all  familiar  with  the  opinion  of  worthy  citi- 
zens who  think  that  day  labor  by  a  corporation  is  robbery, 
forgetting  that  not  infrequently  contract  labor  by  a  careless 
contractor  is  jobbery.  The  prices  received  in  these  tenders 
for  macadam  ranged  from  95  cents  to  $1.16  a  square  yard, 
the  main  reason  for  such  prices  being  that  broken  stone  had 
to  be  brought  by  rail  at  a  cost  of  approximately  $1.50  a  cubic 
yard. 

In  the  face  of  these  tenders  it  was  decided  that  mac- 
adam roads,  with  their  consequent  liability  fof  maintenance, 
would  not  be  a  satisfactory  form  of  surface  for  main  streets 
in  a  busy  town.  Different  high-class  types  of  permanent 
pavement  were  adopted  later  for  the  leading  thoroughfares 
at  prices  ranging  about  $2.50  a  square  yard.  These  pave- 
ments, while  giving  great  satisfaction,  cannot  be  continued 
to  any  great  extent  past  property  with  scattered  frontages, 
or  on  streets  where  property  would  not  receive  so  high  a 
valuation.  To  meet  these  conditions  a  plain  concrete  pave- 
ment was  put  down.  It  is  believed  that  this  was  the  first 
of  its  kind  laid  east  of  Toronto,  and  as  it  is  on  the  Kingston 
Road,  it  is  already  doing  its  part  as  a  link  in  the  highway 
that  is  to  connect  Toronto  with  Montreal,  of  which  we' hear 
so  much.  This  pavement  being  the  first,  and,  moreover,  be- 
ing laid  by  contractors  who  had  never  before  laid  a  pave- 
ment of  any  kind,  has  not  the  pink-of-perfection  appearance 
that  so  many  pavements  exhibit  on  first  acquaintance.  It 
has  defects  which  are  interesting  inasmuch  as  in  the  future 
they  will  be  guarded  against,  but  by  the  general  public  who 
use  the  road  it  is  voted  a  sound  piece  of  work.  To  confess 
some  of  these  faults  (for  they  are  ever  before  the  writer), 
it  may  be  said  that  the  surface  is  rather  wavy,  due  to  in- 
expert finishing,  and  the  joints  are  not  as  regular  as  they 
might  be.  Impurities  in  the  gravel,  combined  with  the  lait- 
ance  from  the  cement,  at  first  gave  the  road  a  scaly,  blistered 
appearance,  which,  however,  disappeared  after  a  time.  Now, 
the  concrete  pavement  was  laid  down  at  a  cost  of  $1.12  a 
square  yard,  including  excavation,  and  gives  all  the  com- 
fort and  ease  of  traction  which  may  be  expected  from  a 
permanent  pavement.  Moreover,  its  cleanliness  is  surpris- 
ing, dirt  and  litter  drifting  to  the  uncurbed  sides  of  the  road, 
leaving  a  clean,  white  stretch  of  concrete  twenty  feet  wide, 
extending  for  more  than  half  a  mile  into  the  country. 

The  following  year  two  similar  pavements  were  put 
down;  and  here  a  point  should  be  noted — that  Oshawa  has 
not  been  advised  to  go  in  headlong  with  concrete  roads 
simply  as  a  fad  and  because  they  are  concrete.  There  is 
another  reason.  The  comparisons  of  cost  between  macadam 
and  concrete  have  already  been  shown.  Another  point  is 
that  the  macadam  pavement  was  paid  for  by  the  town  in 
cold  cash  from  current  revenue,  without  any  direct  tax 
against  the  adjacent  property.  This  was  the  cause  of  much 
bickering  and  jealousy  on  the  part  of  the  residents  of  other 
streets  in  the  municipality.  For  the  concrete  pavement,  how- 
ever, debentures  were  floated,  and  the  cost  of  the  work  is 
shared  between  the  owners  of  property  fronting  on  the  work 
and  the  town — the  property  owners  paying  60  per  cent,  in 
payments  extending  over  twenty  years,  and  the  town  40 
per  cent.  Thus  you  are  able  to  put  a  proposition  to  the 
property  owners  on  behalf  of  a  pavement  in  this  manner: 

Will  you,   Mr.   Property  Owner,  pay  a  tax  of  from  six 
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to   eight   cents   per   foot   per   year    for   a    pavement    passing 
your  property? 

That  is  what  the  most  expensive  of  our  concrete  pave- 
ments cost  the  property  owner,  and  compared  with  the  ad- 
vantages received  it  must  he  conceded  that  the  sum  seems 
trifling.  So  you  see  that  it  is  not  the  concrete  fad,  l)Ut  a 
matter  of  practical  dollars  and  cents.  The  only  sound  way 
for  a  town  to  finance  its  paving  is  on  the  frontage  basis,  and 
the  period  over  which  payments  are  extended  should  not 
exceed  a  conservative  estimate  of  the  life  time  of  the  pave- 
ment, and,  of  course,  local  traffic  conditions  would  govern 
this.  Then,  again,  all  citizens  use  the  main  thoroughfares 
more  or  less,  and  so  it  would  seem  fair  that  all  should  con- 
tribute some  portion  of  the  cost  as  has  been  illustrated — say 
40  per  cent,  by  the  town  and  60  per  cent,  by  the  owners 
of  adjacent  properties.  Once  off  the  main  thoroughfares, 
however,  the  cost  should  be  borne  wholly  by  the  property 
owners,  and,  as  has  been  shown,  it  is  no  very  great  amount 
in  the  case  of  sucli  a  pavement  as  we  are  discussing. 

An  Efficient  Inspector  Essential 

Now,  regarding  the  technical  side  of  the  concrete  pave- 
ment. Too  much  care  cannot  be  given  to  the  selection  of 
an  inspector.  It  is  a  slow  process,  but  every  year  some  town 
is  looking  over  its  previous  year's  work  with  regret  and 
realizing  that  the  two-dollar-a-day,  old  and  esteemed  citizen 
who  was  put  on  as  inspector  4ias  been  after  all  a  poor  in- 
vestment. Good  intentions  and  an  honest  conscience  are  all 
very  well,  but  for  the  sake  of  the  pavement  a  municipality 
must  appoint  as  inspector  a  man  of  good  common  sense 
and  an  honest  understanding,  based  upon  practical  experi- 
ence in  the  work  in  hand.  Three  or  four  per  cent,  of  the 
cost  of  the  piece  of  pavement  is  little  enough  to  pay  for 
competent  supervision,  but  it  can  be  done  for  that.  The 
aggregate  and  cement  are  more  or  less  staple,  but  the  "per- 
sonal equation"  depends  upon  the  competence  of  the  in- 
spector who  is  to  have  charge  of  the  work. 

Details  of  Practice  at  Oshawa,  Ont. 

So  much  information  in  the  nature  of  specifications  is 
common  knowledge  that  only  a  few  details  of  a  practical 
nature  that  have  arisen  during  the  course  of  pavement  work 
will   be   touched  upon   here. 

In  Oshawa  the  aggregate  has  been  supplied  by  creek, 
pit,  and  lake-shore  gravel.  In  the  first  road  the  stone  was 
separated  from  the  sand  by  screening,  and  then  picked  over 
and  stones  larger  than  one's  fist  removed.  Where  the  sub- 
grade  had  been  excavated  below  grade  the  larger  stones 
were  pounded  into  the  roadbed  just  ahead  of  the  concrete. 
This  plan,  however,  leads  to  confusion,  and  is  not  to  be 
recommended.  On  other  streets  the  gravel  was  screened 
as  far  as  possible  between  the  limits  of  2  in.  to  J4  «n-  ^ 
point  worthy  of  notice  is  to  take  care,  after  the  ingredients 
have  been  separated,  that  teams  and  workmen  bringing  up 
fresh  material  along  the  sub-grade  do  not  raise  a  dust  that 
will  coat  the  surface  of  the  stones  and  the  heaps  of  sand 
ahead  of  the  mixing  outfit.  Simple  as  it  seems,  this  has 
been  a  source  of  serious  defects. 

It  seems  to  be  a  more  sound  practice  to  have  the  sub- 
grade  flat,  and,  assuming  the  road  to  be  16  feet  wide,  to 
have  the  middle  of  the  cross  section  seven  inches-  thick  and 
live  inches  at  the  side,  rather  than  to  have  a  uniformly 
crowned  road  surface  six  inches  thick.  The  only  danger  with 
the  flat  sub-grade  is  that  unless  great  care  is  taken  it  is 
likely  to  be  hollow  in  the  centre  in  some  places  and  thus 
offer  facilities  for  the  retention  of  water.  Close  attention 
should  be  paid  to  rolling,  particularly  where  any  filling  has 
been  carried  out.  If  the  filling  is  much  over  six  inches,  there 
is  no  doubt  that  greater  security  is  offered  by  the  adoption 
of   some   reinforcing   material.      Wire    mesh    is   suitable   and 


very  convenient  for  this  purpose,  although  it  of  course  adds 
somewhat  to  the  cost  of  the  finished  pavement. 

The  Oshawa  work  has  been  carried  out  with  a  mixture 
having  the  proportion  of  1:2:4,  and  with  thorough  mixing 
seems  to  give  good'  results,  although  some  authorities  ad- 
vise a  proportion  of  1:2:3,  and  even  stronger  proportions. 
A  thorough  mixing,  however,  covers  any  slight  error  there 
may  be  in  the  amount  of  cement,  and  to  check  this  the 
number  of  revolutions  of  the  mixer  per  batch  should  be 
frequently  noted,  and  the  contractor  cautioned,  if  necessary, 
against  "racing"  the  gang  to  finish  out  ahead  of  a  previous 
(lay's  work. 

."Ks  a  suggestion  which  would  perhaps  offer  a  wider  field 
for  discussion  than  is  confined  within  the  limits  of  this  ar- 
ticle, the  writer  would  call  attention  to  the  possibilities  of 
a  new  line  of  development  in  concrete  road  work.  The  ap- 
plication of  concrete  with  an  air  compressor  has  been  suc- 
cessfully carried  out  upon  building  operations.  Attention 
has  been  called  recently  to  an  article  in  one  of  our  journals* 
on  the  application  of  concrete  to  walls  and  such  structures 
by  high  pressure,  super-heated  steam.  Here,  possibly,  there 
is  a  wide  field  of  endeavor  and  a  new  method  of  work  of- 
fered to  some  enterprising  contractor  with  capital  in  apply- 
ing these  principles  of  operation  to  pavement  work. 

The  cement  is  getting  to  be  more  and  more  standard, 
but  since  to  meet  the  needs  of  storage,  or  to  expedite  ship- 
ment, manufacturers  find  it  necessary  to  vary  the  propor- 
tion of  the  several  constituents,  it  is  equally  necessary  for 
the  cement  user  to  make  careful  tests  of  this  article.  Per- 
sonally, the  writer  is  of  the  opinion  that  cement  should  un- 
dergo special  tests  showing  its  peculiar  fitness  for  pavement 
work.  Concrete  in  bulk  is  self-curing  in  time.  Most  other 
cement  work  is  cared  for  in  some  particular  manner  that 
ensures  at  least  the  commencement  of  a  process  of  crystal- 
lization before  using.  The  cement  pavement,  which  natural- 
ly has  to  endure  severe  shocks,  should  receive  particular 
care  as  to  its  setting  and  hardening  qualities.  Let  this  most 
important  ingredient  be  tested  at  the  mills  by  an  independent 
inspector.  The  fee  for  such  work  is  not  a  heavy  one,  and 
the  system  is  well  worth  while.  The  results  of  the  24-hour 
test  will  generally  arrive  at  the  work  before  the  car,  and  so 
a  guide  as  to  the  setting  qualities  of  the  cement  is  provided 
without  holding  up  the  job.  Apart  from  the  inconvenience 
and  loss  of  time,  if  the  cement  is  tested  on  the  work  and 
does  not  come  up  to  requirements  dissensions  arc  sure  to 
arise  as  to  what  particular  sacks  of  cement  belong  to  the 
defective  car-load,  and  later  there  is  always  a  chance  of 
some  of  this  creeping  into  service  when  supplies  of  cement 
run  low. 

Be  sure  that  all  finishing  is  done  from  a  bridge  or  some 
temporary  superstructure  placed  clear  over  the  concrete. 
It  has  been  stated  that  the  only  way  to  keep  men  off  the 
concrete  is  with  a  stick,  and  indeed  it  does  seem  to  require 
drastic  measures.  The  evil  of  such  traffic  on  the  concrete 
is  made  apparent  upon  close  observation.  The  sub-grade 
must  be  kept  well  wet  ahead  of  the  work. 

The  finisher  should  be  working  all  the  time  within  thirty 
or  forty  feet  of  the  mixing  gang:  otherwise  initial  set  of  the 
surface  may  take  place,  or  dust  will  settle  and  prevent  ad- 
hesion of  the  surface  particles  after  finishing. 

.\  finisher  should  not  be  allowed  to  just  smear  a  float 
over  the  surface  of  the  concrete  after  the  fashion  of  a 
house  plasterer,  but  should  exert  reasonable  pressure,  and 
so  close  all  voids  in  the  concrete,  smoothing  the  surface  over 
afterwards  to  obtain  the  desired  finish.  This  is  particularly 
important  on  each  side  of  a  joint. 

Joints  are  the  bugbear  of  all  makers  or  concrete  pave- 

*  See  article  "MizlnK,  Curing  and  Placinc  Concrete  with  Hl(h  PrcM 
ure  Steam"  by  Harold  P.  Brown,  published  in  The  Contract  Retold  «r 
March  10. 
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ments.  In  the  Oshawa  work  only  two  thicknesses  of  tar- 
paper  were  used,  these  being  first  placed  next  to  a  steel 
partition  plate,  the  soft  concrete  being  closed  on  the  paper 
after  removal  of  the  plate.  Of  the  resulting  joints  it  can 
only  be  said  that  some  are  very  good,  while  others  show 
that  greater  caution  might  have  been  exercised  when  with- 
drawing the  partition  plate  or  when  floating  the  surface 
after  the  concrete  had  been  placed. 

When  a  pavement  is  being  laid  by  d.ay  labor  no  effort 
is  spared  by  the  staff  having  the  work  in  hand  to  show 
a  commendable  piece  of  work.  Perhaps  this  is  the  reason 
for  the  criticism  so  often  levelled  at  day  work,  the  pains 
taken  being  considered  wasted  effort.  Now,  however  rigid- 
ly a  specification  may  be  drawn,  there  is  generally  some 
point  not  wholly  adapted  to  the  work  in  hand.  The  engi- 
neer, or  the  inspector  after  a  conference  with  the  engineer, 
should  be  allowed  a  certain  degree  of  latitude  in  the  ad- 
justment of  specifications  while  the  work  is  in  progress, 
for  it  is  better  to  check  an  apparent  fault*  at  the  moment  of 
observation  than  to  continue  the  work  with  a  defect  that 
might  have  been   remedied. 

Specifications  should  insist  upon  the  provision  of  some 
■  satisfactory  arrangement  for  keeping  rain  off  the  day's  work. 
A  succession  of  light  trusses  with  canvas  stretched  between 
will  shed  the  water  and  save  much  worry  about  rough  peb- 
bled surfaces,  which  it  is  impossible  to  make  good  and 
which   induce  wear  from  the   first. 

Any  attempt  to  carry  out  concrete  pavement  work  in 
winter  cannot  be  too  strongly  deprecated.  To  all  ingenious 
methods  of  heating  ingredients,  water,  and  so  forth,  the 
word  "Don't"  should  be  emphatically  applied.  The  damage 
done  by  a  succession  of  frosty  nights  is  only  too  certain 
to  upset  all  previous  precautions  even  if  the  days  are  warm. 
As  a  measure  against  attempting  to  carry  such  work  through 
to  completion  against  such  chances  as  are  offered  with  un- 
certain weather,  all  specifications  should  contain  a  clause 
stating  that  work  must  be  completed,  or  else  cease,  by,  say, 
November  1st.  It  is  all  very  well  to  take  a  chance  with 
work  that  can  be  confined  to  a  small  area,  but  for  superficial 
work  like  concrete  pavement,  spread  as  it  is  over  such  an 
extended  area,  the  risk  of  frost  must  not  l)e  taken.  The 
defects  do  not  show  at  once,  and  regrets  the  following 
spring  are  useless. 

Although  the  greatest  defects  in  a  concrete  pavement 
are  likely  to  show  up  within  twelve  months  after  construc- 
tion, it  is  just  as  well  to  have  a  guarantee  extending  over 
a  period  of  at  least  two  years.  This  guarantee,  to  be  of 
service  to  a  municipality — and  of  course  a  fair  guarantee  is 
intended  to  strengthen  the  hands  of  the  municipality — should 
be  in  the  nature  of  cash  held  l)ack  out  of  money  due  to  the 
contractor.  If  this  amount  is,  say,  five  per  cent,  or  ten  per 
cent,  of  the  value  of  the  contract,  and  interest  at  a  rate  to 
be  agreed  upon  is  paid  to  the  contractor,  an  assurance  is  thus 
given  that  if  the  work  in  question  should  prove  defective 
the  municipality  will  be  able  to  make  good  such  defects  out 
of  the  money  they  retain,  without  having  recourse  to  law. 
It  is  very  diflicult  to  secure  redress  when  holding  guarantee 
bonds,  even  if  they  are  couched  in  attractive  terms  and  are 
for  large   sums  of  money. 


In  the  Edmonton  Courts,  the  Bitulithic  &  Contracting 
Company,  Limited,  and  Messrs.  Warren  Brothers,  of  New 
York,  have  obtained  an  injunction  restraining  the  Canadian 
Mineral  Rubber  Company  from  using  their  patent  paving 
process.  In  delivering  judgment,  Mr.  Justice  Hyndman 
found  that  the  patent  had  been  infringed  and  said  that  there 
was  ample  evidence  that  the  Bitulithic  process  was  a  very 
useful  invention,  and  that,  according  to  evidence  given  by 
City  Engineer  Craig,  it  had  given  highly  satisfactory  results 
in  Calgary. 


The  State  Highways  of  New  Jersey 

By  Robert  A.  Meeker,  State  Highway  Engineer 

THE  first  roads  built  under  State  supervision  in  New 
Jersey  were  of  plain  macadam,  in  the  northern 
section  of  the  State,  and  of  gravel  in  the  southern. 
For  the  first  fifteen  years,  these  roads  were  satis- 
factory; then  the  increasing  motor-driven  traffic  imposed  a 
stress  too  heavy  for  them  to  withstand.  This  forced  us  to 
look  for  something  that  would  meet  the  new  requirements 
as  cheaply  as  possible.  We  first  tried  the  so-called  asphalt 
oils  and  tars.  These  were  applied  hot  by  means  of  an  or- 
dinary sprinkling  wagon.  This  treatment  stopped  the  ravel- 
ling of. the  surface,  which  had  caused  so  much  unfavorable 
comment,  but  the  results  obtained  were  not  uniform;  some 
sections  were  very  good  while  others  were  not.  This  led  to 
the  practice  of  mixing  the  stone  and  bitumen  before  apply- 
ing them  to  the  surface.  The  results  obtained  by  this  method 
have  been  over  ninety  per  cent,  good,  whether  the  stone 
has  been  heated  before  adding  the  bitumen  to  it  or  not. 
We  learned  the  first  year  that  weather  conditions  must  be 
considered  carefully,  and  that  the  best  results  were  obtained 
during  warm,  dry  weather.  This  has  led  us  to  place  such  i 
restriction  in  our  specifications  and  to  further  prohibit  the 
laying  of  bituminous  concrete  before  the  first  of  May  or 
after  the  fifteenth  of  October,  except  by  special  permission. 
If  this  precaution  is  not  taken,  the  pavement  is  sure  to  be- 
come wavy,  uneven  and  often  so  porous  that  water  enters 
and  disintegrates  it.  The  great  object  in  the  construction 
of  bituminous  and  all  other  aggregate  pavements  is  to  re- 
duce the  voids  to  the  least  possible  quantity  and  at  the  same 
time  to  make  a  pavement  as  nearly  homogeneous  as  pos- 
sible; that  is,  the  pavement  must  be  as  dense  as  possible 
and  the  mineral  aggregate  must  be  uniform  in  size  and 
evenly  distributed  through  the  entire  mass.  To  secure  these 
results,  the  material  must  be  carefully  graded  before  it  is 
mixed,  must  be  evenly  spread  upon  the  road  and  uniformly 
compacted.  As  all  of  these  factors  are  essential,  it  is  very 
evident  that  the  men  employed,  not  only  in  the  mixing, 
but  also  in  the  spreading  and  rolling  of  the  material,  should 
l)e  skilled  in  their  work  if  the  desired  results  are  to  be  ob- 
tained. These  remarks  apply  also  to  Portland  cement  con- 
crete. 

No  one  pavement  can  be  selected  as  the  best  for  all 
places  and  all  classes  of  traffic.  The  pavement  to  be  used 
on  a  certain  road  must  be  designed  to  carry  the  present  and 
prospective  traffic.  It  must  be  constructed  as  cheaply  and 
as  durably  as  possible  in  order  that  the  first  cost,  plus  that 
of  maintenance,  may  not  be  too  heavy  a  burden  upon  the 
community.  Having  these  principles  before  us,  we  must 
first  ascertain  what  road  building  material  is  to  be  found 
along  the  line  of  the  proposed  improvement  and  utilize  it 
as  far  as  it  is  possible,  with  due  regard  to  the  ultimate  econ- 
omy. For  example,  a  softer  stone  on  a  light  travelled  road 
will  yield  as  good  returns  on  the  investment  as  a  hard,  tough 
trap  on  a  heavy  traffic  road,  and  often  at  a  saving  of  forty 
per  cent,  on  the  first  cost.  This  principle  has  guided  us  in 
New  Jersey  from  the  very  first.  As  a  result,  we  have  ten 
million  square  yards  of  water-bound  macadam  (principally 
in  the  northern  and  central  districts),  over  six  million  square 
yards  of  gravel  in  the  southern  and  seashore  districts,  and 
two  hundred  thousand  square  yards  of  oyster-shells  along 
our  l)ays.  l^ach  of  these  has  served  its  purpose  well,  until 
increasing  traffic  has  so  augmented  the  cost  of  yearly  main- 
tenance that  it  has  become  necessary  to  change  the  type  of 
wearing  surface,  the  old  pavements  serving  as  a  foundation 
for  the  new,  thus  obeying  the  old  injunction  of  cutting  our 
garment  according  to  the  cloth. 

The  wisdom  of  this  practice  is  proved  by  our  experience, 
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which  is  as  follows;  The  assessed  valuation  of  all  of  the 
property  along  a  certain  road  was  based  on  the  then  farm 
values.  Five  years  later  the  assessed  valuation  had  increased 
five  millions  of  dollars.  The  reasons  for  this  were  twofold: 
first,  the  improved  road  enabled  the  farmers  along  its  line 
to  haul  four  times  as  much  over  the  road  as  before,  and  in 
less  time,  thus  greatly  redircing  the  cost  of  transportation 
and  by  this  means  increasing  the  profits  and  consequently 
increasing  the  value  of  the  land;  second,  the  improved  road 
induced  people  seeking  country  homes  to  purchase  land  and 
erect  residences  along  its  line.  Thus,  as  the  travel  increased, 
the  necessary  funds  to  maintain  the  road  increased  without 
increasing  the  tax  rate.  This  is  the  logical  method  of  road 
improvement  as  viewed  in  New  Jersey.  Therefore,  for  the 
entire  State  we  have  no  one  standard  type  of  pavement,  but 
rather  as  many  kinds  as  we  have  varieties  of  material  and 
weight  and  intensity  of  traffic. 

As  we  are  situated  between  the  two  largest  cities  on  the 
Atlantic  seaboard,  our  main  highways  are  subjected  to  a 
heavy  and  constantly  increasing  trafinc.     This  has  forced  us 


to  resurface  many  of  our  old  stone  roads  with  bitumen, 
either  as  a  surface  application  or  in  the  form  of  a  concrete. 
One  million  square  yards  have  received  such  a  surface  treat- 
ment, while  one  million  more  have  been  paved  with  bitumi- 
nous concrete.  In  addition  to  this,  twenty  thousand  square 
yards  of  concrete  have  been  laid,  and  of  this  over  fourteen 
thousand  square  yards  were  treated  with  a  bituminous  paint 
coat. 

A  great  deal  of  work  has  been  done  toward  improving 
the  alignment  on  our  old  roads.  Sharp  turns  that  have  been 
the  scenes  of  many  collisions  have  been  eliminated,  and 
the  roadway,  at  road  intersections,  has  been  widened,  thus 
greatly  reducing  the  probability  of  accidents.  In  fact,  a 
large  portion  of  our  work  on  old  roads  has  been  done  with 
a  view  to  promoting  the  safety  of  the  travelling  public. 
Alignment  and  grade  are  two  factors  that  are  becoming  as 
important  in  highways  as  on  railroads.  The  saving  in  cost 
of  maintenance  and  the  promotion  of  the  safety  of  travellers 
are  demanding  and  receiving  far  more  attention  now  than 
ever    before. 
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The  F.  VY.  Tliorold  Company,  Limited.  3  Toronto  Street, 
Toronto,  have  been  appointed  Consulting  Engineers  by  the 
Town  Council  of  Port  Hope,  Ont. 

The  Thirty-fifth  Annual  Convention  of  the  American 
Waterworks  Association  is  to  be  held  in  Cincinnati  from 
May  10  to  May  14  next.  The  Secretary  is  Mr.  J.  M.  Diven, 
of  Troy,  N.Y. 

The  Vancouver  Marble  and  Tile  Company's  plant  at 
\ancouver  was  damaged  by  fire  recently  at  a  loss  of  some 
$10,000.  The  loss  is  represented  by  damaged  marble-cut- 
ting machinery. 

At  Saskatoon,  the  York  Building,  which  has  cost  some 
.fSO.OOO,  is  practically  finished.  The  building  is  two  storeys 
high,  of  brick  construction.  The  architect  is  Mr.  .\.  J.  Illing- 
worth,  of  Moose  Jaw. 

It  is  interesting  to  note  that  an  item  of  $135,000  has 
been  replaced  in  the  estimates  by  the  Toronto  Board  of 
Fducation  for  the  .Administration  Building  which  is  to  be 
erected  on  College  Street,  Toronto. 

An  important  feature  in  the  Ontario  Legislature  last 
week  was  the  introduction  by  (he  Hon.  Finlay  Macdiarmid 
of  a  Roads  Bill  marking  the  launching  of  the  thirty  million 
dollar  road  programme  of  the  province. 

That  .the' West  is  not  altogether  dead  is  evident  from  a 
report  from  our  Vancouver  oftice  to  the  effect  that  three 
thousand  men  will  be  required  this  month  for  construction 
work  on  the  Hudson's  Bay  Railway.  The  officials  of  this 
line  are  looking  forward  to  a  "record  construction  year." 

The  enterprising  little  town  of  Redcliflf,  .Mberta,  has  a 
municipal  programme  which  entails  the  expenditure  of  $230,- 
000.  Of  this  amount  $H)0.000  will  go  for  work  on  the  sewer- 
age system,  while  $35,000  will  be  spent  on  the  water-works. 
(iarbago  collection  and  disposal  represent  an  expenditure  of 
.fCi.OOO. 

The  Vancouver  Harbor  Commissioners  have  been  noti- 
fied from  Ottawa  of  the  passing  of  an  Order-in-Council 
granting  forty-two  acres  of  tide  flats  in  False  Creek  for 
reclamation  purposes.     We  understand  that  the  general  de- 
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tails  of  the  project  have  been  mapped  out,  and  that  the 
work  is  to  be  put  in  hand  at  an  early  date.  It  is  the  inten- 
tion to  lease  the  reclaimed  area  for  industrial  sites. 

British  Columbia,  it  appears,  is  enjoying  an  early  spring 
this  year,  and  in  consequence  a  great  deal  of  road  work 
is  under  way  much  earlier  than  usual.  The  province  has  a 
comprehensive  programme,  which  will  be  put  in  hand  as 
soon  as  the  necessary  local  arrangements  can  be  made,  the 
scale  of  wages  which  prevailed  last  year  being  paid. 

The  Northern  .Agency  and  Kquipmcnt  Company,  Port 
Arthur,  Ont.,  dealers  in  builders'  supplies,  have  taken  Mr. 
Philip  Labbe  into  the  firtn.  Mr.  Labbc  is  well  and  favor- 
ably known  at  the  head  of  the  lakes,  and  he  should  prove 
a  valuable  acquisition  to  the  company.  Mr.  R.  W.  Burgess, 
who  organized  the  company  over  a  year  ago,  remains  Gen- 
eral Manager. 

.■\t  Hamilton,  Ont..  the  local  architects  and  engineers 
have  formed  a  club  with  the  idea  of  erecting  quarters  in  the 
near  future.  The  following  gentlemen  have  been  elected  to 
office  in  the  new  Club:  Mr.  E.  P.  Colman.  President;  Mr. 
W.  Stewart,  First  Vice-President;  Mr.  J.  J.  McKay.  Second 
\'ice-Prcsident;  Mr.  E.  F.  Kelly,  Secretary-Treasurer;  and 
Mr.  Lawrence  Munro,  Director. 

Members  of  the  Montreal  Builders'  Exchange  recently 
visited  the  local  Technical  School,  and  inspected  the  engi- 
neering, woodwork,  iron  work,  and  mechanical  departments. 
The  members  also  had  the  opportunity  of  seeing  the  pupils 
at  work  in  the  iron  work  and  mechanical  departments.  The 
methods  of  instruction  were  explained  by  the  directors  of 
the   school. 

The  amended  plans  of  the  Burrard  Inlet  Tunnel  and 
Bridge  Company  for  the  construction  of  the  Second  Nar- 
rows bridge,  are  to  be  forwarded  to  the  Provincial  Govern- 
ment at  once,  with  a  request  for  a  definite  statement  as  to 
whether  further  aid  will  be  given.  The  British  Columbia 
Government  has  promised  $400,000,  and  the  Dominion  Got- 
ernment  a  subsidy  of  $350,000.  The  company  want  the  pro- 
vince to  guarantee  their  bonds  up  to  $500,000.  The  total 
amount  subscribed  to  the  project,  including  the  government 
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guarantees,  is  $1,500,000,  the  other  amounts  being  as  fol- 
lows: District  of  North  Vancouver,  $400,000  (of  this  amount 
$62,500  has  been  transferred  to  the  Municipality  of  West 
Vancouver);  City  of  North  \'ancouver,  $150,000;  City  of 
Vancouver,  $200,000. 

The  fourth  annual  banquet  of  the  Chatham  Builders' 
Exchange  was  held  the  other  day,  and  it  is  pleasing  to  re- 
port that  it  was  a  most  successful  function.  Among  those 
present  were  Mr.  A.  E.  Flower,  Secretary  of  the  Toronto 
Builders'  Exchange,  and  Mr.  T.  Wright,  President  of  the 
London  Builders'  Exchange.  The  chairman  of  the  evening 
was  Mr.   William   Robertson,   of  the  local  exchange. 

From  Prince  Rupert,  B.C.,  comes  the  report  that  the 
great  new  dry  dock  in  that  city  which  is  being  built  under 
the  supervision  of  William  T.  Donnelly,  of  New  York  City, 
will  be  completed  in  May,  and  that  ships  will  be  docking 
there  regularly  this  summer.  The  machinery  which  has  been 
installed  for  the  expeditious  handling  of  cargo  includes  a 
heavy  electric  crane  with  a  lifting  capacity  of  65  tons. 

The  bridge  which  is  to  span  the  Bulkeley  River  in  Brit- 
ish Columbia,  and  which  is  to  be  erected  by  the  Provincial 
Government,  is  to  be  576  feet  long.  The  structure  will  con- 
sist of  four  144-foot  spans,'  carried  by  heavy  piers.  The 
road-way  is  to  be  14  feet  wide.  Coast  fir  is  to  be  used  in 
the  construction.  The  Hon.  Thomas  Taylor,  Minister  of 
Public  Works,  has  been  unable  to  comply  with  the  request 
that  the  bridge  be  constructed  this  spring,  it  being  impos- 
sible to  place  the  material  on  the  ground  in  time. 

Much  interest  has  been  aroused  along  the  waterfront  at 
Victoria,  B.C.,  by  the  preliminary  development  work  now  in 
progress  on  the  old  Indian  reserve.  The  area  of  grading 
operations  for  the  common-user  right  of  way  goes  back  to 
the  old  hospital  site.  Much  rock  work  is  being  encountered. 
Two  grades  are  being  prepared  at  the  north  end  and  both 
of  which  are  to  connect  with  the  new  Johnson  Street  bridge 
— one  for  the  overhead  road  and  the  other  for  the  footway 
beneath.  The  men  are  being  worked  in  gangs  of  about  175 
each. 

Mr.  J.  H.  Plummer,  President  of  the  Dominion  Steel 
Corporation,  reports  that  while  the  rail  business  has  been 
dull,  operations  at  the  company's  Sydney  plant  are  proceed- 
ing at  sixty  per  cent,  of  the  total  capacity,  and  that  the 
prospects  are  bright  for  a  continuation  of  the  same  scale. 
The  latest  development  in  the  steel  industry  is  an  advance 
in  steel  prices  in  the  English  market.  This  is  of  particular 
importance  to  the  Dominion  Steel  Corporation,  seeing  that 
with  the  exception  of  the  steel  required  in  connection  with 
shell-making  contracts,  the  firm's  entire  output  is  being 
shipped  to  English  or  French  concerns. 

Mr.  C.  A.  P.  Turner's  latest  revised  plans  for  the  Sec- 
ond Narrows  bridge  at  Vancouver  have  been  sent  to  Vic- 
toria for  submission  to  the  provincial  authorities.  At  a  meet- 
ing of  the  board  lome  time  ago  it  was  decided  to  forward  the 
designs  immediately  and  to  renew  the  request  for  Govern- 
ment assistance,  by  financing  bonds  to  the  extent  of  $500,- 
000.  Sir  Richard  McBride  had  previously  intimated  that  the 
(rovernment's  attitude  with  reference  to  further  aid  towards 
the  enterprise — a  subsidy  of  $400,000  has  been  ])romised — 
was  contingent  upon  the  bridge  company's  submitting  de- 
signs satisfactory  to  the  executive. 

Professor  Burgess,  of  the  University  of  Alberta,  gave 
a  lecture  at  Calgary  recently  on  the  subject,  "Modern  Archi- 
tecture." The  speaker  said  that  architecture  was  still  the 
expression  of  the  people's  life  as  it  had  been  all  through 
the  ages,  but  that  the  complexity  of  modern  conditions  and 
the  inventions  of  the  last  century  had  greatly  increased  the 
responsibilities  and  problems  of  the  architectural  practitioner. 
Greek  and  Roman  architects  had  made  a  lasting  name  for 
themselves,  and  after  all   the  design   of  the  forum,  or  some 


other  such  structure,  was  comparatively  simple  compared 
with  the  design  of  a  modern  city  hall,  or  governmental 
headquarters.  Modern  conditions  called  for  a  great  variety 
of  buildings — railway  stations,  clubs,  swimming  baths,  banks, 
office  buildings,  hotels,  factories  and  technical  schools.  Pro- 
fessor Burgess  illustrated  his  remarks  by  a  series  of  lantern 
views,  which  included  the  magnificent  railway  stations  of 
New  York,  Washington  and  Paris;  famous  buildings  of  all 
kinds  in  old  London;  governmental  buildings  and  banks  in 
Canada;  New  York  City  sky-scrapers,  and  last — but  not 
least — Toronto's  new  technical  school. 


Messrs.  .\rthur  and  Hubert  Soucy,  of  Montreal,  have 
registered  as  Messrs.  A.  Soucy  &  Cie.,  general  contractors. 

Mr.  Charles  E.  Parry.  Town  Engineer  oi  I'ort  Frances. 
Ont.,  is  serving  with  the  Third  Canadian  Contingent  as  a 
Lieutenant  in  the  52nd  Battalion. 

Mr.  W.  A.  Rogers,  representing  among  others  the  To- 
ronto Pottery  Company,  Limited  (fire  brick,  sewer  pipe, 
etc.),  has  opened  an  office  at  301  St.  James  Street,  Montreal. 

Mr.  Joseph  Race,  City  Bacteriologist  of  Ottawa,  gave  an 
illustrated  paper  on  "Slow  Sand  Filtration"  at  a  recent  meet- 
ing of  the  local  branch  of  the  Canadian  Society  of  Civil 
Engineers. 

At  a  recent  meeting  of  the  Ottawa  Branch  of  the  .Can- 
adian Society  of  Civil  Engineers  Mr.  H.  A.  Powell,  K.C.. 
St.  John,  N.B.,  read  a  paper  on  "Railroad  Construction  and 
the  Public."  Mr.  Powell  is  a  member  of  the  International 
Joint  Commission  of  Canada  and  the  United  States. 

Mr.  H.  A.  Bayfield  has  been  appointed  Principal  As- 
sistant Engineer  at  Fort  Nelson,  the  terminus  of  the  Hud- 
son Bay  Railway.  The  appointment  was  made  by  the  Do- 
minion Government.  Mr.  Bayfield  was  formerly  Superin- 
tendent of  Government  Dredges  in   British   Columbia. 

An  interesting  talk  on  the  construction  of  the  Bloor 
Street  Viaduct,  Toronto,  was  given  before  the  Toronto 
Branch  of  the  Canadian  Society  of  Civil  Engineers  on  March 
25  by  Mr.  T.  T.  Black,  Engineer  in  Charge  for  Messrs. 
Quinlan  and  Robertson,  the  contractors  for  the  Don  section 
of  the  viaduct. 

John  Gemmell,  R.C.A.,  a  Toronto  architect,  died  last 
week  at  his  home  at  Swansea,  Ont.  The  late  Mr.  Gemmell 
was  a  native  of  Ayrshire,  Scotland,  and  was  brought  to 
Canada  early  in  life  by  his  parents.  He  was  an  Associate 
of  the  Royal  Canadian  Academy,  and  a  former  President  of 
the. Ontario  Society  of  Architects. 

Mr.  J.  L.  Skene  is  the  new  President  of  the  Vancouver 
Builders'  Exchange.  He  is  supported  by  the  following 
officers:*  First  Vice-President,  Mr.  J.  G.  Anderson;  Second 
Vice-President,  Mr.  A.  G.  Brown.  Directors,  Messrs.  W.  M. 
Horie,  J.  O.  Perfect,  T.  Borgford,  D.  H.  Wilkie,  C.  T  Mc- 
Phalen,  J.  Tucker,  T.  G.  Bird,  W.  C.  Greer,  R.  H.  Gale,  W. 
N.  O'Neil,  A.  P.  Bogardus,  H.  C.  Douglas,  j.  Bain,  F.  A. 
Worth,  and  W.  O.  Marble.  Secretary,  Mr.  W.  Hamilton- 
Lindsay. 

The  following  gentlemen  have  been  elected  to  office 
in  the  new  Engineering  Society  established  in  connection 
with  the  Faculty  of  Engineering  at  the  University  of  Sas- 
katchewan. The  elections  took  place  at  a  recent  meeting 
of  engineering  students  held  in  Saskatoon.  Mr.  F.  T.  Mc- 
Pherson,  President;  Mr.  H.  S.  Smith,  Vice-President;  Mr. 
James  Murray,  Secretary-Treasurer.     Mr.  G.  J.  McKenzie  is 
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The  lona  Gypsum  Company's  mill  at  lona.  N.S.    (Note  the  proximity  of  the  water.    The  splendid  location  and  the  facilitie*  for  shipping  by  both 

water  and  rail  are  features  of  this  plant.) 


Honciraiy  I'rtsulcnt,  atul  Mr.  John   I'.  Oliver  Honorary  Vict- 
President. 

Mr.  J.  J.  O'Gara.  of  Calgary,  has  been  elected  President 
of  the  .Mherta  Association  of  Architects.  The  other  officers 
arc  as  follows:  Hon.  President,  Mr.  Jas.  Henderson,  Ed- 
monton; First  Vice-President,  Mr.  Richard  P.  Blakey,  Ed- 
monton; Second  Vice-President,  Mr.  G.  H.  MacDonald,  Ed- 
monton; Hon.  Secretary,  Mr.  W.  G.  Blakey,  Edmonton;  Hon. 
Treasurer,  Mr.  W.  D.  Cromarty,  Edmonton.  Council, 
Messrs.  G.  Fordyce  (Calgary),  R.  W.  Lines  (Edmonton), 
R.  P.  Barnes  (Edmonton),  C.  L.  Gibbs  (Edmonton),  C.  S. 
BurRcss  (l'"dmonton).  Representative  on  University  Sen- 
ate, Mr,  Jas.  Henderson,   Edmonton. 


From  Messrs.  .V.  C.  Leslie  &  Company,  Liinited,  t>l 
Montreal,  we  have  received  a  copy  of  an  interesting  pub- 
lication issued  by  Messrs.  John  Lysaght,  Limited,  of  Bristol, 
ICng.,  manufacturers  of  corrugated  iron  products.  This  pub- 
lication takes  the  form  of  a  souvenir  booklet,  containing  a 
list  of  the  firm's  employees  on  service  and  also  a  Roll  of 
Honor  of  those  killed,  wounded  and  missing.  It  is  sig- 
nificant of  the  Old  Country's  response  to  the  call  of  the 
Empire  that  from  Messrs.  Lysaght's  works  alone  1,449  have 
gone  on  active  service,  and  from  their  office  staff,  67  men, 
making  in  all  a  quarter  of  the  total  hands  employed  by  the 
firm.  The  publication  reviews  the  causes  of  the  war,  and 
certain  of  the  developments  in  connection  with  it,  while  the 
prefatory  portion  closes  with  a  word  of  cheer  in  respect  to 
the  manner  in  which  the  bonds  of  Empire  have  been  cement- 
ed during  the  last  few  months. 


The  Growing  Importance  of  the  Gypsum 
Industry  in  Nova  Scotia 

Quarries  and  Plant  of  The  lona  Gypsum 
Company,  Limited 

A  growing  industry  in  Xova  Scotia,  and  one  that  bids- 
fair  to  become  a  most  prominent  one,  is  the  mining  of  gyp- 
sum, large  deposits  of  which  ari-  found  in  this  province,  par- 
ticularly in  Cape  Breton. 

In  1913  the  lona  Gypsum  (.  oinpany.  Limited,  with  their 
liead  office  at  Sydney,  secured  choice  gypsum  properties  two 
miles  from  lona,  on  Big  Bras  d'Or  Lake,  forty-five  miles 
from  Sydney,  and  started  manufacturing  this  product.  To- 
day they  are  not  only  supplying  the  Canadian  market,  but 
large  shipments  are  being  made  to  diflferent  foreign  mar- 
kets. It  is  found  that  the  gypsum  mined  at  their  quarries  is 
of  sufficiently  fine  texture  to  compete  with  the  foreign-made, 
and  particularly  the  German,  material. 

The  company  have  a  practically  inexhaustible  supply  of 
gypsum  in  their  deposits,  an  expert  estimating  it  conserv- 
atively at  twenty-five  million  tons.  The  material  coniing 
from  these  deposits  is  of  the  finest  quality  miucd.  In  fineness 
of  texture  and  pure  whiteness  it  compares  favorably  with 
anything  on   the  market  at  the  present  time. 

A  most  important  feature  in  the  company's  operations 
is  their  splendid  location,  they  having  both  rail  and  water 
shipping  facilities.  They  arc  directly  on  the  main  line  of 
the  Intercolonial  Railway,  and  are  also  at  the  water's  edge, 
where  vessels  of  almost  any  tonnage  can  be  brought  right 
to  their  docks,  which  are  only  75  feet  from  their  warehouse. 
To  meet  their  water  shipping  requirements  they  have  erected 


General  view  of   The  lona  Gypsum  Company's  guarrv  .inil  mill,  showing  proximity  of  quarrv  .nvl  null 
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a  warehouse  right  at  the  dock  with  a  capacity  of  1200  tons 
for  bag  goods,  and  have  put  in  a  loading  equipment  consist- 
ing of  a  30-inch  conveyor  belt  with  capacity  of  200  tons  of 
crushed  rock  or  100  {ons  of  bag  an  hour,  making  it  possible 
to  load  the  largest  vessel  in  a  few  hours. 

The  quarries  are  in  close  proximity  to  the  plant  and 
the  docks,  the  farthest  end  not  exceeding  a  distance  of  1300 
feet  from  the  mill,  and  being  practically  at  the  water's  edge. 

The  plant  is  a  most  modern  one,  the  mill  being  equip- 
ped with  two  10-foot  calcining  kettles.  The  crushing  plant 
has  a  capacity  of  thirty  tons  an  hour,  and  the  calcining  plant 
a  capacity  of  200  tons  every  twenty-four  hours.  Power  is 
derived  from  two  135-h.p.  boilers  and  one  250-h.p.  engine 
made  by  the  International  Engineering  Works.  Limited,  of 
Amherst,  N.S.,  and  in  addition  a  50-h.p.  electrical  plant  sup- 
plies the  electric  lighting  system  and  the  small  auxiliary  drives 
in  different  parts  of  the  plant.  An  air  compressor  plant  near 
the  engine  room  operates  the  hammer  drills  in  the  quarry. 
In  addition  to  this  equipment  there  are  blacksmith,  machine 
and   cooper   shops. 

The  company  have  in  charge  of  this  plant  as  Superin- 
tendent,  Mr.  Chas.  \"ermaud,  who  is  an  expert  in   the  gyp- 


Interior  of  calcining  plant  at  TIk  I' 


,'oinpan\'^  mill. 


Editorial   Miscellany 

In  an  address  before  the  Bureau  of  Municipal  Research 
last  week,  Mr.  W.  W.  Pearse,  City  Architect  of  Toronto, 
made  some  interesting  observations  concerning  the  >vork 
and  reorganization  of  his  department.  He  emphasized  the 
importance  of  knowing  the  carrying  capacity  of  soil,  and 
said  that  a  civil  engineer  had  been  engaged  exclusively  for 
this  work.  In  regard  to  the  By-law.  Mr.  Pearse  said  that 
he  proposed  to  have  it  divided  into  Chapters,  giving  Resi- 
dences, Theatres,  Apartments  and  other  buildings  a  chapter 
each.  In  this  way  it  would  not  be  necessary  to  wade  through 
the  entire  Act  to  look  up  a  single  point.  Each  volume  will 
be  bound  separately. 

*  *        * 

In  the  quiet  city  of  Guelph,  Ont.,  there  is  at  least  one 
optimist,  in  the  person  of  Mr.  R.  D.  Stewart,  of  Robert  Stew- 
art, Limited.  Mr.  Stewart  tells  us  that  the  building  pros- 
pects for  the  season  are  particularly  bright  with  his  firm. 
Already  they  have  signed  contracts  to  supply  the  materials 
for  twenty-one  residences  in  various  parts  of  the  city,  where- 
as at  this  time  last  year  they  had  only  contracted  for  fifteen. 
They  have  a  number  of  good  contracts  for  outside  work,  also. 
Further,  Mr.  Stewart  tells  us  that  his  firm  has  been  working 
eight  hours  a  day  all  the  winter.  Recently  they  closed 'down 
for  a  week  in  order  to  effect  repairs  to  the  machinery,  but 
now  they  are  starting  in  again  at  full  time  with  a  staff  of 
sixty-five   men. 

*  *        * 

Mr.  F.  L.  McPherson.  Municipal  Engineer  of  Burnaby. 
B.C.,  read  a  paper,  "The  Kingsway  Paving,"  before  a  recent 
meeting  of  the  N'ancouver  Branch  of  the  Canadian  Society 
of  Civil  Engineers.  He  said  that  a  review  of  the  conditions 
under  which  the  great  highway  between  Vancouver  and 
New  Westminster  was  made,  convinced  one  of  the  urgent 
need  of  the  centralization  of  authority,  both  for  construc- 
tional and  administrative  purposes.  Along  Kingsway  there 
were  four  different  types  of  paving,  variously  designed  and 
all  constructed  at  diflferent  periods  by  four  separate  authori- 
ties. Such  an  inter-urban  highway  was  not  only  of  local 
but  provincial  scope  and  usefulness,  and  it  should  have  been 
constructed  and  administered  by  a  highway  commission 
composed  of  representatives  of  more  permanent  bodies.  It 
was  intended  to  publish  Mr.  McPherson's  paper  in  this  issue 
of  The  Contract  Record,  but  it  is  held  over  owing  to  pres- 
sure of  space.     We  hope  to  abstract  it  in  a  later  number. 


sum  business,  having  had  over  nineteen  years'  practical  ex- 
perience in  United  States  and  Canadian  mills. 

Mr.  N.  M.  McNeil  is  the  Managing  Director,  and  Mr. 
D.  G.  O'Connell  the  Secretary-Treasurer  of  this  progressive 
firm,  which  is  rapidly  winning  favor  with  the  trade  by  its 
high    manufacturing    standards. 


The  contract  for  practically  the  entire  construction  of 
the  Mormon  Temple  at  Cardston,  Alta.,  has  been  obtained 
by  the  Kootenay  Granite  &  Monumental  Works  of  Nelson, 
who  has  been  at  work  on  the  material  for  the  substructure 
of  the  building  for  more  than  a  year.  The  temple  is  being 
constructed  entirely  of  Kootenay  granite,  obtained  from  the 
quarry  of  the  Kootenay  Granite  &  Monumental  Works  at 
Three-Mile  Point,  Kootenay  Lake,  from  which,  during  the 
last  year,  sixty  carloads  of  granite  have  been  taken  to  Cards- 
ton.  The  construction  work  on  the  temple  will  extend  over 
a  period  of  two  years  more.  The  building  is  being  financed 
from  the  Mormon  headquarters  at  Salt  Lake  City.  When 
completed  the  temple  will  have  over  $230,000  worth  of  stone- 
work in  it  and  will  have  cost  altogether  more  than  $500,000. 


Among  the  .several  problems  to  be  met  with  in  the 
recent  construction  of  the  concrete  reservoirs  in  San 
Francisco,  Cal.,  was  that  of  bonding  asphalt  to  con- 
crete. According  to  B.  N.  Aljbott,  in  a  letter  to  Engi- 
neering Record,  after  making  unsuccessful  attempts  to 
apply  the  asphalt  directly  to  the  concrete  in  various 
ways,  the  expedient  of  first  painting  the  surface  with 
coal-tar  was  tried ;  and  it  was  foinid  that  when  applied 
in  this  way  under  right  conditions,  the  asphalt  would 
adhere  so  firmly  that  after  it  had  cooled  it  could  not  be 
bioken  away  without  bringing  pieces  of  concrete  with 
it. 

Mr.  Abbott  states  that  in  order  to  secure  this  re- 
sult, the  concrete  surface  was  first  scrubbed  clean  with 
a  bristle  brush,  and  over  this  a  thin  coating  of  hot  coal- 
tar  was  "i^ainted."  The  coal-tar  should  be  heated  in 
small  quantities,  brought  just  to  the  boiling  point, 
and  then  applied  immediately.  Heating  the  coal-tar 
in  large  quantities,  which  necessitated  some  delay  be- 
fore it  could  all  be  used,  did  not  give  such  good  re- 
sults;  and  the  gangs  were  therefore  not  allowed  to 
heat  more  at  a  time  than  they  could  apph'  quickly  as 
soon  as  it  began  to  boil.  The  asphalt  was  spread  over 
the  tarred  surface  in  the  usual  manner. 
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Gontractors  and  Manufacturers  in 
Gity  Gouncils 

Ol"  many  curious  anomalies  that  one  meets  with 
in  city  councils  and  other  administrative 
places  where  people  talk  much  and  do  little — 
dancing,  perhaps,  to  the  tune  of  some  lean- 
witted  lawyer — the  most  curious  is  the  need  for  men 
cjualified  to  express  an  opinion  on  structural  matter.s, 
and  the  lack  of  appreciation  when  such  men  are  found. 
Once  in  a  while  an  engineer,  or  perhaps  the  head  of 
some  important  constructional  industry,  accepts  office 
in  a  council,  but  as  surely  as  he  does  he  comes  in,  not 
lor  the  general  run  of  criticism  that  flesh  is  heir  to,  but 
.for  irritating  insinuations  repeated  every  time  he  takes 
part  in  a  recommendation  which  involves  the  use  of 
structural  material. 

During  the  last  few  months  we  have  heard  a  great 
deal  about  the  respective  merits  of  reinforced  concrete 
and  steel  in  bridge  work.  In  the  course  of  the  discus- 
sion that  waged  around  the  Bloor  Street  Viaduct  at 
Toronto — now  being  built  of  steel— many  of  the  state- 
ments made  reflected  upon  men  in  office  whose  posi- 
tions and  experience  at  least  qualified  them  to  deliver 
an  opinion  one  way  or  the  other.  What  else  would  we 
have?  Surely  a  man  with  a  mind,  and  the  experience, 
must  arrive  at  a  decision !  He  cannot  be  qualified 
equally  well  in  all  branches  of  constructional  enter- 
inises,  and  naturally  he  adduces  arguments  in  favor  of 
the  work  or  material  that  he  knows  best.  One  who  had 
seen  the  famous  reinforced  concrete  bridges  of  Italy, 
France,  Germany,  or,  nearer  home,  the  United  Stales, 
might  not  turn  to  steel  as  the  solution  of  such  a  prob- 
lem as  the  Bloor  Street  Viaduct ;  but,  on  the  other 
hand,  the  man  with  the  practical  experience  in  the 
properties  and  cost  of  steel  bridges  would  put  up  an 
argument  in  favor  of  this  construction  so  strong  thai 
only  expert  opinion  could  award  the  palm  to  either. 

We  are  impelled  to  this  article  by  hearing  of  the 
experience  of  a  well-known  man  in  the  steel  trade,  who, 
when  he  learned  that  the  architect  had  decided  to  take 
tenders  for  a  reinforced  concrete  bridge,  had  the  tem- 
erity to  stand  up  in  the  city  council  of  which  he  was  a 
member  and  suggest  that  alternative  tenders  for  both 
reinforced  concrete  and  structural  steel  should  be  ob- 
tained. Immediately  the  local  press  waxed  furious, 
characterizing  the  steel  man's  attitude  as  "unfair  and 
improper."  Needless  to  say,  the  arguments  adduced  in 
favor  of  this  statement  did  not  fail  of  supporters. 
There  is  always  a  following  in  the  wake  of  the  muck- 
rakers. 

If  we  persist  in  this  attitude  we  shall  bring  our  city 
councils  to  the  pass  where  their  membership  is  com- 
posed of  men  whose  principal  qualification  is  total  ig- 
norance of  constructional  matters.    This  will  be  a  nice 


A  Passing  Thought  From  Kipling 

"Comfort,  content,   delight 

The  ages'  slow-bought  gain. 
They  shrivelled  in  a  night. 

Only  ourselves  remain 
To  face  the  naked  days 

In  silent  fortitude. 
Through  perils  and  dismays 

Renewed  and  re-renewed." 
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slate  of  affairs  in  a  countr^i  concerned  mainly  with  its 
material  upbuilding. 

Surely  it  is  possible  for  a  steel  man  to  stand  up  o;i 
his  feet  and  deliver  himself  of  some  of  the  experience 
of  his  own  trade  calculated  to  redound  to  the  advantage 
of  the  citizens!  In  the  case  to  which  we  have  referred 
the  suggestion  was  only  that  alternative  tenders  should 
be  called,  instead  of  tenders  for  reinforced  concrete 
alone.  In  this  instance  alternative  tenders  would  have 
engendered  more  competition,  and  doubtless  would 
liave  resulted  in  a  saving  of  money. 

A  man  should  not  be  elected  to  a  city  council  unless 
ids  character  will  bear  the  most  searching  investiga- 
tion.    His  integrity  should  be  unquestioned,  and  his 


The  Handwriting  on  the  Wall — 
"Build  Now" 

A  pamphlet  received  from  the  Stinson-Reeb 
Builders'  Supply  Company,  Limited,  Montreal,  is 
headed  by  the  suggestive  words  "The  Handwrit- 
ing on  the  Wall' — Build  Now  and  Save  Money." 
The  words  remind  one  of  the  handwriting  on  the 
wall  which  appeared  to  King  Belshazzar  a  pari 
of  the  interpretation  of  which,  it  will  be  remem- 
bered, was  "Thou  art  weighed  in  the  balances  and 
art  found  wanting." 

The  reminder  should  stand  as  an  awful  warn- 
ing to  those  who  are  deferring  the  hour  of  build- 
ing. The  warning  has  been  given  and  the  inter- 
pretation thereof  has  been  published  several 
times  in  these  columns.  Build  now,  because  la- 
bor is  plentiful;  build  now,  because  material  is  at 
rock-bottom  price;  build  now,  while  the  real 
estate  boosters  are  out  of  business;  build  now, 
while  competition  among  contractors  is  the  keen- 
est ever  known;  build  now,  when  all  conditions 
combine  to  ensure  good  profits  when  the  War  is 
over;  build  now,  when  the  greatest  and  truest 
patriotism  which  non-combatants  can  show  is 
to  contribute  their  bit  to  the  stability  of  the 
country's  business. 

Belshazzar  was  weighed  in  the  balances  and 
found  wanting,  and  his  kingdom  was  divided 
among  the  Medes  and  Persians.  During  the 
whole  period  of  this  great  war  Canada  is  being 
weighed  in  the  balances.  If  we  are  not  to  be 
found  wanting  we  must  take  an  active  part  in 
promoting  every  constructive  effort.  We  have 
the  opportunity.  Are  we  going  to  take  it,  or  are 
we  waiting  for  the  Medes  and  Persians? 

The  handwriting  on  the  wall — "Build  Now." 


attitude  toward  any  material,  at  all  times,  like  Caesar's 
wife,  must  be  above  suspicion.  Once  elected  to  office 
the  civic  fathers  are  entitled  to  a  measure  of  confi- 
dence, and  in  any  case  they  are  entrusted  with  the  af- 
fairs of  the  city,  and  no  insinuations  will  reform  them 
if  they  do  lend  themselves  to  dishonesty. 

It  is  unfortunate  that  the  vilifications  of  the  press 
and  of  the  man  in  the  street  are  generally  directed 
against  the  few  good  men  that  a  council  possesses. 
With  what  result?  That  the  "few  good  men"  finish  up 
their  term  of  office,  get  out.,  and  never  get  in  again. 

Generally  speaking,  the  councils  of  our  larger  Cana- 
dian cities  are  by  no  means  creditable  to  the  country. 
Men  become  aldermen,  and  succeed  to  the  office  of 


Mayor,  without  any  better  qualification  than  an  ability 
to  sound  their  own  trumpet  and  play  upon  the  sym- 
pathies of  the  local  press.  If  we  were  asked  to  sup- 
])ort  the  candidature  of  a  busy  man  high  in  reputation 
and  with  years  of  experience  in  contracting  and  public 
works  of  all  kinds  we  should  jump  at  the  chance;  but 
the  opportunity  seldom  comes :  this  type  of  man  will 
not  stand  for  the  criticisms  and  insinuations  which  are 
becoming  inalienable  from  office  in  city  councils. 

We  venture  to  say  that  a  city  council  or  board  of 
control  comprised  entirely  of  contractors  and  manu- 
facturers would  make  a  more  businesslike  job  of  ad- 
ministering a  city's  affairs  than  Canada  has  ever 
known.  And  not  only  would  there  be  greater  effi- 
ciency, but  greater  honesty.  The  very  fact  of  their 
acceptance  of  office  would  impel  them  to  give  the  city 
a  square  deal. 

We  return  to  this  subject  again,  even  at  the  risk  of 
wearisome  reiteration.  Though  our  editorial  sallies 
roll  off  like  water,  we  shall  continue  to  give  them  from 
time  to  time— in  the  hope  that  the  drips  we  contribute 
will  be  added  to  the  continual  process  which  is  known 
to  wear  away  stone. 


Changing  Plans  on  the  Contractor 

IF  a  contractor  makes  a  unit  bid  under  certain  con- 
ditions, and  the  owner's  engineer  changes  these 
conditions  in  such  a  way  as  to  render  that  bid 
and  the  whole  contract  unprofitable,  is  that  jus- 
tice to  the  contractor?  Strictly -speaking,  it  is  not.- But 
is  the  contractor  entitled  at  law  to  recover  damages 
from  the  owner?  Under  certain  circumstances,  whicii 
are  decided  by  a  jury,  he  is  not  entitled  to  recover,  and 
ought  not  to  be,  if  we  are  to  have  any  coherence  in  our 
legal  system. 

The  questions  are  suggested  by  a  recent  decision  in 
a  suit  which  contractors  for  a  reservoir  at  Seattle 
brought  because  the  city's  engineers  changed  grades 
on  the  work,  necessitating  extra  excavation.  The  con- 
tractors claimed  that  their  bid  on  excavation  was  un- 
profitable, and  was  made  only  in  connection  with  a  bid 
for  refilling  gullies  at  the  reservoir  site,  which  refilling 
had  been  eliminated  by  the  change  of  grades. 

A  contract  must  be  interpreted  by  the  intent  of  the 
contracting  parties  as  set  forth  in  the  contract  instru- 
ment, of  which,  in  the  case  of  construction  contracts, 
drawings  and  specifications  form  a  part.  If  there  is 
ambiguity  in  the  instrument,  testimony  on  the  am- 
biguous point  may  be  introduced  as  evidence  of  the 
original  intent.  In  most  cases — and  the  court  indicates 
that  this  is  one  of  them — it  is  not  a  matter  of  common 
imderstanding  between  the  contractor  and  the  owner's 
engineer  which  schedules  in  the  contractor's  unit  bids 
are  expected  to  prove  profitable  and  which  unprofit- 
able. Obviously,  it  is  not  just  to  bind  the  owner  to  a 
feature  of  the  contractor's  bid  with  which  the  owner 
and  his  engineer  were  not  acquainted  at  the  signing  of 
the  contract,  and  which  contractors  generally  have 
considered  as  no  concern  of  the  owners.  As  elsewhere 
in  tile  contract  in  question  right  was  given  the  owner's 
engineer  to  make  those  changes  in  the  plans  of  which 
the  contractor  complained,  the  court  could  in  common 
justice  do  nothing  but  dismiss  his  suit. 

Such  decisions  mean  in  the  end  an  economic  loss 
to  owners,  however,  for  contractors  are  forced  to  make 
higher  schedule  bids,  lest  they  be  involved  in  loss 
through  a  change  of  plans  by  the  owner's  engineer. 
This  is  a  strong  argument  for  changing  the  present 
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system  of  unit  Ijiddin^  and  contracts  made  under  thai 
system.    This  may  be  done  in  two  ways. 

I'iist,  tiie  czar-like  power  conferred  in  present  con- 
tracts on  the  owner's  engineer  to  change  any  feature 
of  the  plans  and  specifications  after  it  has  become  ()art 
of  a  contract  should  be  curtailed.  In  no  other  class  of 
contracts  known  tcj  law  is  such  an  advantage  allowed 
to  one  contracting  party  without  a  corresponding  con- 
cession to  the  other.  The  time  when  owners  and  engi- 
neers need  to  take  unjust  advantage  of  contractors  to 
safeguard  owners'  money  and  engineers'  reputations 
against  mistakes  of  the  latter  is  passing,  and  the  leg- 
acy of  these  conditions  incorporated  in  nearly  all  con- 
struction contracts  should  pass  with  it.  This  is  said 
with  full  apprcciaticjn  of  the  strength  of  clauses  and 
contract  forms  which  have  withstood  the  shock  of 
court  proceedings  and  which  should  not  lightly  be 
tampered  with.  Common  justice,  however,  is  of  more 
importance  than  hallowed  contract  forms. 

In  the  second  place,  where  full  determinatit)n  of  a 
design,  which  it  is  desirable  to  make  a  part  of  the  main 
contract,  must  await  some  preliminary  construction 
work,  the  contractor  should  employ  cooipetent  legal 
as  well  as  competent  estimating  talent  to  guard  against 
losses  such  as  occurred  at  Seattle.     In  a  case  of  this 


kind,  the  owner  should  be  made  a  party  to  those  sche- 
dule bids  likely  to  be  affected  by  a  change  in  plans,  and 
permission  given  the  owner's  engineer  to  change  tlic 
contract  only  after  a  readjustment  of  such  schedules 
satisfactory  to  both  parties  has  been  arranged.  In 
other  wordsj  there  should  be  incorjxjrated  in  every 
contract  liable  to  change  a  clause  providing  that  the 
consent  of  both  parties  must  be  obtained  before  a 
change  is  made. 

The  law  sometimes  finds  itself  in  the  position  of 
having  to  enforce  one-sided  contracts;  but  such  con- 
tracts are  offensive  to  the  best  legal  minds.  Doubt- 
less many  a  judge  has  lieen  disgusted  with  the  awards 
required  of  him  by  ill-drawn  construction  contracts. 
Vesting  power  to  change  contracts  in  the  engineer,  on 
the  grotmd  that  he  is  a  third  party,  sounds  very  fine  in 
theory,  and  is  a  quibble  which  the  best  courts  in  the 
land  have  discovered  no  way  to  challenge;  but  the 
practice  is  contrary  to  all  principles  of  justice,  since 
the  interests  of  the  engineer  and  owner  in  a  change  of 
contract  are  almost  alwaj's  identical.  We  venture  to 
say  that  legal  minds  will  rejoice  with  the  contracttjrs 
when  this  anomalous  power  vested  in  the  engineer  is 
stricken  from  construction  contracts. — The  Isngineer- 
ing  Record. 


Highway  Development  in  British  Columbia 

Specially  contributed  by  Hon.  Thomas  raylor,  Minister  of  Public  Works  for  British  Columbi 


BICTVVRICM  the  year  1908  and  the  present  time 
the  province  of  British  Columbia  has  con- 
structed, at  a  cost  of  some  $23,0(X),000,  over 
seven  thousand  miles  of  highway  work  and 
some  two  thousand  two  hundred  miles  of  trail.  This 
is  apart  from  the  work  done  in  this  direction  by  the 
various  municipalities.  In  addition  to  this  the  high- 
way system  of  the  province  has  been  maintained  in 
good  order  during  the  whole  time.  There  are  in 
i5ritish  Columbia  to-day  fourteen  thousand  two  hun- 
dred and  eighty-four  miles  of  highway,  much  of  whicli 
has  been  graded  to  a  width  of  16  feet,  surfaced,  and 
brought  to  such  a  condition  as  to  afford  ample  facility 
for  automobile  traffic  throughout  nearly  the  whole 
province. 

The  last  few  years  have  witnessed  a  keener  and 
more  intelligent  participation  in  the  Cood  Roads  jirob- 
lem  by  people  generally  throughout  the  world,  and 
particularly  by  the  people  of  British  Columbia.  With 
regard  to  this  province,  the  immense  territory  to  be 
opened  up  (over  four  hundred  thousand  square  miles), 
the  present  sparse  settlement,  the  extremes  of  climatic 
and  physical  conditions,  and  the  fact  that  settlement 
and  development  do  not  spread  gradually  or  sjs- 
tematically  from  different  centres,  render  the  devcl- 
t)pment  of  an  adequate  highway  system  both  difficult 
and  costly. 

The  recent  and  very  great  increase  of  railway  mile- 
age in  this  province  has  necessitated  the  construction 
of  many  new  roads,  and  the  repair  and  imi)rovement  of 
all  existing  roads  leading  to  the  railways,  in  order  to 
bring  our  rural  prtiduce  as  close  to  the  market  as  pos- 
sible. 

As  has  been  the  case  in  other  parts  of  the  world 
within  the  last  few  years,  the  increase  in  the  number 
of  automobiles,  and  especially  of  self-propelled  com- 
mercial vehicles  of  the  heavy  type,  has  been  so  great 
as  to  constitute  a  serious  menace  to  road   mainten- 


ance. So  great,  indeed,  has  the  burden  caused  by  these 
vehicles  become  that  stringent  legislation  governing 
their  use  of  provincial  highways  has  had  to  be  passed 
by  the  local  legislature.  Such  restrictions  on  traffic, 
however,  must  ultimately  have  an  adverse  etTect  on 
rural  districts.  It  is  realized  that  under  normal  con 
ditions  highways  can  be  constructed  economically  to 
carry  horse-drawn  or  automobile  traffic  alone,  but  it 
is  quite  apparent  that  in  a  very  short  time  British 
("olumbia  must  face  the  problem  of  constructing  a 
trunk  road  system  at  considerable  expense  capable  oi 
carrying  a  combined  traffic  of  a  heavy  type. 

One  of  the  greatest  factors  in  governing  the  first 
cost  and  the  cost  of  maintenance  of  a  highway  sys- 
tem is  the  general  level  of  the  land  with  respect  to  the 
subsoil  water-table.  In  the  vicinity  of  such  rivers  as 
the  Fraser  and  its  tributaries — the  Squamish,  Cheak- 
amus.  Lillooet,  Columbia  and  Kootenay — very  great 
expense  has  had  to  be  borne  by  the  Provincial  Govern- 
ment in  carrying  out  works  lor  the  exclusion  of  flood 
waters  and  for  the  draining  of  its  road  beds  and  for 
jxiblic  works  generally. 

.\  very  great  deal  of  dyking^  river  improvement  or 
other  protection  work  has  still  to  be  done,  and  unless 
this  is  carried  out  on  an  adequate  and  comprehensive 
scale  the  cost  of  hitrhwaj-  work  will  be  prohibitive. 

Apart,  however,  from  the  physical  conditions  of 
construction,  the  cost  csi  highway  building  in  this  pro- 
vince is  governed  largely  by  the  local  labor  market. 
It  is  unconstitutional  to  employ  convict,  statute. 
Oriental,  or  other  cheap  form  of  labor  on  any  public 
work,  as  the  province  must  pay  the  current  rate  of 
wages  in  each  locality  where  works  are  being  carried 
out. 

While  full  advantage  has  been  taken  of  such  ma- 
chinery as  is  suitable  for  road  building,  the  initial  cost 
and  the  cost  of  maintenance  of  provincial  highways  in 
British  Columbia  is  necessarily  much  higher  than  in 
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any  other  part  of  the  Dominion.  The  cost  of  labor 
(while  to  a  certain  extent  governed  by  the  cost  of  liv- 
ing and  consequently  the  cost  of  transportation)  is  de- 
pendent largely  on  local  conditions ;  thus  civic  and 
municipal  authorities  invariably  adopt  a  higher  wage 
standard  than  private  corporations.  Oriental  labor, 
because  of  its  cheapness,  has  been  sought  after  to 
such  an  extent  that  the  wage  has  risen,  with  a  conse- 
quent rise  in  the  cost  of  white  labor,  which,  of  course, 
is  higher.  In  mining  districts  wages  for  labor  are  in- 
lluenced  by  the  high  standard  of  the  union  wage  for 
miners.  In  logging  districts  common  labor  is  also  cor- 
respondingly high.  In  agricultural  districts  roadwork 
usually  has  to  be  carried  out  at  a  time  when  farmers 
cannot  aiiford  to  leave  their  land  for  other  work. 
Thus  it  is  apparent  that  the  labor  market  for  road 
work  is  very  limited,  and  as  those  who  participate  in 
road  building  generally  have  some  land  and  small 
])rivate  means  of  their  own  the  wages  demanded  are 
high.  With  the  exception  of  Italians  and  some  Scan- 
dinavians there  is  no  class  in  British  Columbia  whose 
vocation  is  purely  unskilled  labor,  and  until  such  a 
class  exists  the  cost  of  highway  construction  here 
must  be  considerable. 

Very  great  thought  and  care  is  being  given  to  the 
mapping  out  of  what  will  be  ultimately  a  great  trunk 
road  system  for  the  whole  province.  At  the  present 
time  the  surveys  and  investigations  in  connection  with 
this  are  being  prosecuted  diligently.  It  is  felt,  how- 
ever, that  this  is  a  matter  of  such  importance  to  the 
ultimate  prosperity  of  the  province  that  it  should  be 
given  very  special  and  careful  consideration. 

The  backbone  of  the  scheme  as  outlined  at  present 
consists  of  a  trunk  road  running  generally  north  and 
south  through  the  province  and  another  road  or  other 
roads  running  east  and  west.  It  is  proposed  to  con- 
nect up  these  with  the  Great  Pacific  highway  in  the 
United  States  and  the  Transcontinental  road  of  the 
Dominion  of  Canada.  In  connection  with  both  of 
these  undertakings  the  provnice  has  up  to  the  present 
time  set  a  splendid  example  to  other  countries  by  the 
extent  and  quality  of  the  work  that  has  been  complet- 
ed so  far. 

In  conclusion  it  may  be  said  that  while  many  coun- 
tries are  suffering  from  the  present  financial  string- 
ency, British  Columbia  is  in  the  very  fortunate  and 
proud  position  of  being  able  to  carry  out  its  scheme  of 
public  works  development  without  reduction. 


act  as  conductors  of  electricity.  Pigments  which  are 
either  basic  or  of  the  chromate  type.  The  painted 
metal  should  be  "sanded"  if  possible. 


THE  damage  caused  to  concrete  structures  by 
electrolysis,  owing  to  the  corrosion  of  metal 
embedded  therein  by  stray  currents  of  high 
voltage,  has  been  found  to  be  productive  of 
very  serious  effects,  w.hich  it  is  believed  can  be  mini- 
mised by  the  insistence  by  the  architect  or  engineer  on 
the  use  of  properly-made  paints  on  the  surfaces  of  such 
metal.  A  variable  series  of  experiments  made  by  Mr. 
Henry  A.  Gardner,  the  Assistant  Director  of  the  Insti- 
tute of  Industrial  Research,  Washington,  D.C.,  is  com- 
municated by  him  to  the  March  issue  of  the  Journal  of 
the  Franklin  Institute.  The  conclusions  arrived  at  are 
that  the  vehicle  of  such  paints  should  contain :  Boiled 
or  bodied  oils,  or  products  which  dry  to  a  fairly  satu- 
rated film.  Oils  which  dry  by  semi-polymerisation 
rather  than  oxidation.  Oils  which  dry  to  a  flat  rather 
than  a  highly  gloss  surface.  The  solid  portion  should 
contain  a  percentage  of :  Pigments  which  are  coarse, 
and  which  therefore  tend  to  form  films  having  a  rough 
surface.     Pigments  which  are  inert  and  which  do  not 


Estimating  the  Cost  of  Culverts  and  Other 
Small  Structures  in  Road  Building 

THP'  contractor  or  engineer  whose  experience  in 
the  construction  of  roads  in  country  districts 
has  been  limited  is  prone  to  error  in  estimating 
the  cost  of  culverts  and  other  small  structures, 
comments  Engineering  and  Contracting,  editorially. 
In  the  aggregate  the  sum  of  the  cost  of  these  features 
seldom  exceeds  ten  per  cent,  of  the  total  cost  of  the 
job.  But  in  point  of  effect  upon  the  progress  of  other 
portions  of  the  work,  and  hence  the  cost  of  other  work, 
error  in  estimating  cost  or  arrangement  of  construc- 
tion work  may  affect  total  costs  very  materially. 

The  two  most  important  cost  producing  elements  in 
building  small  structures  are  transportation  of  ma- 
terials and  the  difficulty  of  working  small  and  vvidelv 
separated  gangs.  The  former  is  affected  by  the  con- 
dition of  the  roads — usually  bad — and  the  frequent 
necessity  of  traversing  a  section  of  recently  graded 
road  or  road  in  process  of  being  graded,  in  the  case  of 
culvert  construction.  This  results  in  decreasing  the 
size  of  loads  that  may  be  carried  and  limiting  the  type 
of  transportation  to  horse  drawn  vehicles.  The  latter 
element  practically  forces  the  employment  of  e.xtra 
foremen  or  the  use  of  highly  paid  and  reliable 'work- 
men to  secure  effective  work  in  the  operation  of  small 
gangs. 

The  work  that  must  of  necessity  be  done  by  small 
gangs  is  varied  and,  as  a  rule,  extends  over  the  whole 
period  required  for  the  completion  of  the  job.  It  in- 
cludes the  moving  of  fences,  grubbing  stumps,  building 
temporary  roads,  digging  trenches  and  laying  pipe  cul- 
verts in  advance  of  grading  operations,  building  con- 
crete culverts,  constructing  temporary  bridges,  trim- 
ming and  finishing,  laying  gutter,  erecting  guard  rail, 
and  numerous  other  small  jobs,  usually  at  widely  sepa- 
rated points. 

In  estimating  the  cost  of  such  work  it  is  therefore 
generally  wise  to  become  thoroughly  familiar  with  tlie 
ground  before  figuring  the  probable  cost.  It  is  also 
advisable  to  estimate  such  work  from  the  labor  cost 
gang  basis  rather  than  attempt  to  use  unit  costs,  al- 
though it  must  be  admitted  that  the  amount  of  work 
necessary  in  so  doing  is  out  of  all  proportion  to  the 
relative  cost  of  the  work.  It  is  certainly  convenient  to 
estimate  that  concrete  culverts  will  cost  so  much  a 
cubic  yard  of  concrete  or  guard  rail  so  much  a  linear 
foot,  but  is  it  not  wise  to  consider  the  number  of  cul- 
verts and  th^ir  location  and  the  number  of  different 
points  at  which  guard  rail  is  used?  When  these  ele- 
ments are  considered  the  amount  of  labor  must  be  com- 
puted or  unit  costs  increased  by  estimate  to  secure  a 
proper  bid,  and  which  is  the  safer  method  of  estimat- 
ing? 

Experienced  contractors  are  familiar  with  the  un- 
certainty of  the  cost  of  these  small  structures,  and  their 
bids  upon  such  features  are  generally  quite  high.  A 
loss  upon  them,  however,  usually  does  not  affect  great- 
ly the  total  cost  of  the  work.  But  it  is  a  matter  of 
some  satisfaction  to  remove  the  uncertainty  as  to  the 
cost  by  more  careful  methods  of  estimating  than  it  is 
the  practice  of  some  contractors  to  employ. 
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The  Black  Bay  Bridge  at  Port  Arthur. 

ThU  bridge  has  a  clearspan  of  116  ft    It  is  built  on  tlie  Kahn  (Htem. 

The  Construction  of  Bridges  and  Culverts 


By  Lucius  E.  Allen,  Belleville,  Ont. 


THE  important  question  of  the  development  of  a 
good  roads  system,  which  is  now  so  promin- 
ently before  the  country,  necessarily  includes 
the  construction  of  good  bridges  and  culverts. 
Since  a  road  is  only  as  good  as  its  weakest  point,  it  is 
obvious  that  a  poorly  constructed  bridge,  as  an  in- 
tegral part  of  the  road,  has  much  to  do  with  determin- 
ing its  value  in  service. 

It  may  be  of  interest  to  trace  briefly  the  develop- 
ment that  has  taken  place  in  bridge  construction  dur- 
ing the  last  fifty  years,  more  especially  in  regard  to 
tlie  kinds  of  materials  which  are  being  used  in  the  con- 
struction of  bridges.  When  this  country  was  first  set- 
tled, and  even  until  quite  recently,  wood  was  the  most 
easily  procured  and  commonly  used  material  for  build- 
ing bridges.  Wooden  bridges  of  various  types  were 
constructed,  many  of  which  are  in  use  still.  Traffic 
conditions  at  that  time  did  not  require  as  strongly 
constructed  bridges  as  at  present,  and  the  old  wooden 
bridges  served  their  purpose  as  well  as  those  built  of 
any  other  material. 

Some  twenty-five  years  ago  the  use  of  iron  in  com- 
bination with  wood  and  otherwise  came  into  use,  iron 
having  become  cheaper  in  price  and  more  available,  as 


well  as  being  more  adaptable  to  the  heavier  type  of 
i)ridge  construction.  The  most  common  type  of  iron 
bridges  are  the  simple  girder  and  pin  connected  truss 
es,  with  all-wood  floor  systems.  It  was  not,  however, 
until  about  the  year  1875  that  steel  as  a  bridge-building 
material  came  into  use,  and  then  it  was  employed  only 
in  heavy  or  long-span  bridges.  As  the  manufacture  of 
steel  was  rapidly  developed  and  cheapened,  its  use  a.^ 
a  material  for  bridge-building  increased  rapidly,  and  to 
its  use  credit  must  be  given  for  the  construction  of 
some  of  our  largest  and  most  important  bridge  struc- 
tures. At  the  present  time  steel  is  the  principal  ma- 
terial entering  into  the  construction  of  a  large  number 
of  our  bridges. 

The  use  of  cement  or  concrete  as  a  bridge-building 
material,  while  of  almost  ancient  origin,  did  not  be- 
come general  until  .some  jears  ago.  Plain  concrete 
arch  bridges  were  constructed  in  France  nearly  fifty 
years  ago,  and  they  are  still  in  good  condition.  With- 
in the  last  fifteen  years,  however,  the  use  of  concrete- 
reinforced  with  steel  has  rapidly  developed  into  one  of 
the  most  flexible  and  permanent  materials  yet  dis- 
covered for  bridge  construction,  and  while  not  adapt- 
ed to  all  locations  or  conditions  must  be  considered  one 
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of  the  most  important  factors  in  the  development  of 
modern  bridge-building. 

It  is  not  desirable  at  this  time  to  enter  into  an  ex- 
planation or  discussion  of  the  theory  or  technic  of  the 
designing  of  either  steel  or  reinforced  concrete  bridges, 
but  rather  to  refer  to  some  of  the  general  and  practi- 
cal features  of  the  subject  which  are  presented  almost 
.  daily  to  our  municipalities.  Returning  to  our  first  ax- 
iom— that  an  improved  highway  is  only  as  good  as  its 
weakest  part — we  see  that  it  is  essential  in  considering- 
any  highway  improvement  to  make  a  careful  study  ol 
the  traffic  and  general  requirements  in  connection  with 
that  highway,  including  as  a  component  part  the 
bridges  and  culverts.  It  seems  essential,  therefore,  in 
carrying  out  any  general  or  special  highway  improve- 
ment to  first  ddopt  some  general  plan  for  handling  the 
work.  This  rule  should  apply  equally  to  the  construc- 
tion of  a  system  of  permanent  bridges  in  a  township 
or  county,  but  a  systematic  survey  of  all  the  existing 
bridges  and  important  culverts  in  the  municipality 
should  be  made  first.  Such  a  survey,  1  would  suggest, 
should  cover  the  following  points: — 

1.  A  complete  list  of  all  bridges  and  important 
culverts  in  the  municipality,  giving  the  name  of  each 
bridge,  its  location,  type  of  construction,  character 
of  river  or  stream,  foundation  conditions,  present 
condition,  when  last  painted  or  repaired,  and  rating. 

2.  A  classification  and  rating  of  such  bridges, 
based  on  amount  and  character  of  traffic  conditions. 

3.  The  embodying  of  all  this  information  in  a 
general  report  to  the  council  of  the  municipality, 
with  such  recommendations  as  may  be  thought 
necessary  in  dealing  with  the  question. 

4.  An  inspection  of  all  bridges  and  culverts,  and 
revision  of  such  original  report  each  year  thereafter. 

Such  a  survey  may  appear  to  some  to  be  a  heavy 
task  and  not  productive  of  sufficient  results  to  warrant 
the  time  and  money  spent  on  it ;  yet  if  it  is  once  made 
properly  the  future  work  of  the  municipality  in  this  re 
spect  will  be  lessened  immeasurably.  From  the  data 
secured  from  such  a  survey  and  report  the  total  ap- 
proximate cost  of  reconstructing  and  renewing  a  per- 
manent bridge  system  in  any  county  or  township  may 
be  calculated. 

Too  much  stress  cannot  be  placed  on  the  responsi 
bility  of  municipal  councils  in  allowing  old  and  unsafe 
bridge  structures  to  remain  until  an  accident  occurs  in- 
volving loss  of  life  or  property,  and  if  a  "stock-taking" 


in  the  way  of  a  general  bridge  survey  and  report  were 
made  available  each  year  to  the  public  the  tendency  to 
dela}'  the  reconstruction  of  old  and  unsafe  bridges  and 
culverts  would  be  reduced  to  a  minimum,  and  claims 
for  damages  would  disappear.  That  this  question  of 
responsibility  has  been  brought  to  the  attention  of  the 
authorities  in  other  places  is  evidenced  by  the  publica- 
tion of  a  report  by  the  U.  S.  Bureau  of  Roads  of  an 
inspec,tion  of  the  highways  of  the  State  of  New  Hamp- 
shire, in  which  Mr.  Charles  H.  Hoyt,  C.E.,  says: 

"Attention  is  called  especially  to  the  condition  of 
the  numerous  wooden  culverts  and    bridges    on    the 

State  road These    culverts    and    bridges 

are  subject  to  a  large  traffic  through  the  summer  sea- 
son, and  practically  every  one  of  them  is  unsafe.  It 
seems  that  it  would  be  a  l)etter  policy  to  rebuild  and  re- 
place these  wooden  deathtraps  with  reinforced  concrete 
structures  once  for  all  than  to  wait  until  some  horri- 
ble accident  has  happened,  resulting  in  the  loss  of  life 
and  claims  for  heavy  damages,  which  may  amount  to 
as  much  or  more  than  the  cost  of  concrete  culverts,  and 
have  to  build  such  cujverts  after  all  these  things  have 
happened."  These  are  strong  words,  but  they  only  re- 
flect the  true  situation  existing  in  many  of  our  Cana- 
dian counties  and  townships. 

Assuming  that  a  definite  survey  and  bridge  report 
of  the  condition  and  desired  improvements  of  a  given 
municipal  bridge  system  has  been  prepared,  the  next 
step  is  to  consider  the  best  and  most  economical  plan 
of  carrying  out  the  proposed  work.  The  best  plan  to 
be  adopted  in  any  given  municipality  will  depend 
largely  on  the  number  and  the  character  of  the  bridges 
to  i)e  constructed.  If  the  case  be  that  of  a  large  county 
or  township,  having  a  large  number  of  bridges  and 
culverts  to  be  constructed,  extending  over  a  period  of 
years,  a  county  or  township  bridge  construction  force, 
organized  and  directed  directly  by  the  council  through 
((ualified  officials,  may  carry  out  the  work  better  and 
more  economically  than  could  be  done  by  any  other 
method. 

Where  a  county  has  already  organized  a  competent 
bridge  construction  force  it  would  be  quite  feasible  for 
the  county  force  to  undertake  the  construction  of  any 
bridges  and  culverts  under  township  control  when  re- 
([ucsted  to  do  so- by  any  township  in  that  county,  the 
actual  cost  of  labor  and  materials  for  the  township 
bridge  work  being  charged  against  the  township,  there- 
by saving  it  the  initial  cost  of  purchasing  equipment 


The  Fairfield  andRoss  Bridses  (County  of  Hastinsis.  Out. I  comprising  three  95-ft.  steel  spans  and  one 
reinforced  concrete  span.    Erected  at  a  cost  of  $13,940. 


20-ft. 
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The  Tempe  Bridge  in  tlie  State  of  Arizona.    TiiiK  bridge,  which  was  built  by  prison  labor,  is  1507  ft.  9  in,  long 
and  has  an  18'ft.  roadway.     It  has  11  spans.    The  cost  was  $118,920. 


and  organizing-  a  township  construction  force.  Espec- 
ially is  this  the  case  when  most  of  the  proposed  work 
is  of  reinforced  concrete  construction.  It  must  not  be 
inferred  from  this,  however,  that  any  less  skill  or  care 
is  required  in  building  bridges  of  this  type  than  those 
of  structural  steel,  careless  workmanship  and  poor 
design  having  been  productive  of  many  failures.  If 
suitable  machinery  is  provided,  and  a  careful  selection 
is  made  of  materials  such  as  gravel,  sand  or  crushed 
stone,  and  competent  foremen  and  workmen  employ- 
ed, excellent  results  should  be  obtained,  and  a  large 
proportion  of  the  money  expenditure  for  labor  and  ma- 
terials will  be  distributed  and  will  return  eventually  to 
the  ratepayers  of  the  locality. 

There  seems  to  be,  also,  an  increasing  use  in  many 
countries  of  prison  labor  for  work  of  this  nature.  One 
of  the  best  examples  of  a  large  bridge  constructed  by 
prison  labor  is  that  of  the  Tempe  Hridge  in  the  State 
prison  labor  is  that  of  the  Tempe  Bridge  n  the  State 
type  of  reinforced  concrete,  with  an  eighteen-foot 
roadway  with  open  spandrel  walls  and  a  total  bridge 
length  of  1,507  feet.  In  this  work  the  State,  as  an  in- 
centive to  the  prisoners  to  good  behavior  and  effi- 
cient work,  allowed  each  prisoner  for  each  day  em- 
ployed on  the  bridge  a  credit  of  two  days  off  his  sen- 
tence in  addition  to  the  usual  good-time  allowance. 
Possibly  some  of  our  German,  Austrian  and  Turkish 
prisoners  of  war  in  Canada  could  be  made  useful  in  this 
way. 

If  bridge  work  in  a  municipality  is  not  carried  out 
directly  under  its  own  forces,  but  by  public  contract, 
the  plans  and  specifications  should  be  carefully  pre- 
pared by  the  municipal  engineer  in  accordance  with 
the  Government  regulations,  and  close  inspection  of 
the  work  throughout  should  be  made  during  construc- 
tion and  on  completion. 

The  decision  as  to  the  type  of  bridge  to  be  built  for 
a  given  locality,  whether  of  steel  or  of  reinforced  con- 
crete, will  depend  largely  on  local  conditions.  If  a 
steel  construction  type  is  selected,  the  length  of  the 
bridge  may  determine  whether  a  high  truss  or  low 
truss,  or  a  girder  type,  is  best  adapted  to  the  require- 
ments. The  number  of  spans  should  be  so  governed 
in  most  cases  that  the  total  cost  of  the  superstructure 
will  be  about  equal  to  the  total  cost  of  the  substruc- 
ture or  foundations. 

In  any  case  it  is  considered  the  best  practice  to  put 
down  a  reinforced  concrete  floor  slab.  This  will  vary 
in  thickness  from  5  to  8  inches  at  the  crown,  and  from 
4K>  to  6  inches  at  the  edge.  The  addition  to  the  con- 
crete mixture  for  bridge  Hoors  of  a  small  percentage  of 
high  calcium  hydrated  lime  will  increase  notably  its 
density  and  durability.  In  long  span  bridges  it  is  also 
a  good  plan  to  spread  on  the  finished  floor  surface  a 
good  covering  of  gravel,  which  in  winter  serves  to  hold 
the  snow  better  than  a  smooth  surface,  and  in  addition 
protects  the  concrete  from  excessive  wear. 


A  very  noiseless  and  efficient  floor  covering  may  be 
obtained  by  the  use  of  creosoted  wood  blocks.  This 
will  add  from  $2.50  to  $3.50  a  square  yard  to  the  cost 
of  the  floor  system,  but  for  cities  and  large  bridges  it 
may  be  considered  very  desirable. 

Most  careful  attention  to  the  selection  and  appli- 
cation of  protective  coatings  of  bridge  paint  to  steel 
bridges  should  be  given,  as  the  life  of  the  bridge  will 
depend  largely  on  its  being  kept  painted  thoroughly. 
Many  steel  bridges  in  this  county  are  rapidly  going  to 
ruin  for  the  lack  of  attention  to  proper  painting,  both 
before  and  after  erection. 

That  the  intelligent  use  of  reinforced  concrete  as  a 
material  for  bridges  and  culverts  has  reached  a  high 
state  of  development  needs  no  comment,  and  where 
there  has  been  one  failure,  due  to  improper  design  or 
the  use  of  poor  materials,  there  are  hundreds  of  satis- 
factory and  permanent  examples  of  reinforced  con- 
crete bridges  and  culverts  which  are  fulfilling  every 
condition  required  of  them.  Several  points  occur  u> 
the  writer  in  connection  with  this  type  of  bridge  con- 
struction which  he  has  found  from  e.xperience  to  be 
worth  following : — 

1. — Do  not  attempt  the  work  because  it  looks  easy.  Skill, 
experience  and  care  are  required  to  secure  good  results. 

2. — Do  not  spare  time  and  money  in  selecting  first  the 
best  aggregate  available — gravel,  sand  or  crushed  stone. 

:i. — Do  not  use  too  lean  concrete  mixtures.  Sufficient  ce- 
ment is  more  economical  than  poor  work. 

4. — Do  not  slight  the  work  of  mixing  and  placing  the 
concrete.     This  is  often  the  cause  of  failure  in  a  bridge. 

5. — Do  not  place  the  reinforcing  steel  carelessly,  and  sec 
that  every  piece  of  steel  is  in  its  place. 

0. — Do  not  slight  the  form  work.  Good  carpentry  wurk 
is  essential  to  a  well-finished  bridge. 

7. — Do  not  pour  slabs,  beams  or  arches  when  weather 
coiulitions  are  unfavorable,  but  when  weather  conditions  are 
favorable  push  the  work  forward  to  make  it  as  near  a  homo- 
geneous monolith  as  possible. 

8. — Do  not  sacrifice  strength  and  durability  to  beauty  in 
either  design  or  workmanship.  .\  combination  of  both  can 
be  had  without  injury  to  either. 

'•>■ — Do  not  strip  form  work  too  soon,  or  allow  traffic  on 
the  bridge  until  it  is  well  cured.  This  has  caused  the  failure 
of  many  bridges  which  otherwise  would  have  been  satisfac- 
tory. 

to. — Do  not  build  bridges  with  ton  narrow  roadways,  or 
for  too  light  loads. 

The  con.struction  of  culveris  is  very  closely  allied  to 
that  of  bridges,  and  in  general  the  same  principles  ap- 
]>Iy.  A  bridge  of  less  than  ten-foot  clear  span  may  be 
considered  a  culvert.  The  best  type  of  construction  to 
use  for  any  particular  culvert  will  depend  on  local  con- 
tlitions.  The  height  way  be  such  that  a  reinforced  con- 
crete slab  resting  on  two  abutments  will  be  the  better 
type  to  use.  Many  small  culverts  are  being  built  by 
the  use  of  collapsible  steel  forms  which  may  be  remov- 
ed quite  easily.    Where  the  foundations  are  not  of  the 
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best  a  continuous  base  upon  which  the  abutments  may 
rest  may  be  used  to  advantage.  If  it  is  thought  that 
scouring  will  take  place,  a  concrete  tie  foundation  wall 
connecting  the  two  abutments  should  be  carried  down 
and  transversely  with  the  culvert  to  such  a  depth  as 
will  prevent  under-washing. 

Reinforced  concrete  tiles  can  now  be  manufactured 
in  large  sizes,  and  in  many  cases  may  be  made  use  of 
in  the  construction  of  permanent  culverts.  They 
should  be  carefully  laid  and  bedded,  the  joints  being 
well  cemented  and  finally  covered  to  a  sufficient  depth. 

All-metal  culverts  of  galvanized  iron  are  also  used 


in  many  localities,  but  where  conditions  are  favorable 
for  putting  down  concrete  culverts  they  are  no  doubt 
more  permanent  than  metal. 

The  naming  and  marking  of  all  important  bridges 
is  a  small  detail,  but  one  which  adds  to  the  convenience 
of  inspecting  and  reporting  on  and  locating  any  particu- 
lar bridge  for  all  time,  liridge  plates  have  been  adopt- 
ed in  Hastings  County.  They  cost  the  county  $5.00  a 
pair,  and  one  plate  is  placed  on  each  right-hand  end 
post  of  every  reinforced  concrete  bridge  constructed. 
They  are  made  of  bronze,  and  make  a  permanent 
marker. 


Good   Roads  at  Toronto — A  Picturesque 
Boulevard  in  the  Humber  Valley 


WHAT  good  roads  mean  to  Toronto — which  of 
all  cities  of  Canada  is  a  motoring  commun- 
ity— is  well  illustrated  in  the  accompanying 
views,   which    show   the   transformation   in 
the   Humber   Valley   effected   by   the   building  of  the 
Humber  Boulevard. 

This  boulevard  is  a  picturesque  driveway  on  the 
outskirts  of  Toronto,  winding  its  way  northwards 
from  the  Lakeshore  Road.  Upon  its  final  completion 
it  will  aflford  a  beautiful  road  from  the  lake  shore  to 
I.ambton. 

The  greater  part  of  the  Humber  roadways  are  con- 
structed of  Rocmac,  and  the  reader  cannot  fail  to  find 
interest  in  a  brief  description  of  the  materials  used, 
and  the  methods  employed  in  the  construction  of  this 
class  of  highway.  This  type  of  road  is  composed  of  a 
mixture  of  hard  rock,  limestone  dust  and  Rocmac,  a 
concentrated  mineral  binder  which,  when  thoroughly 
set,   gives    the   surface   of    the    road    a    wear-resisting 


quality  which  prevents  ravelling  and  rutting  and  holds 
the  crown  of  the  road  perfectly,  even  on  steep  grades. 
The  Rocmac  binder  is  an  odorless,  colorless  liquid, 
shipped  in  barrels  or  tank  cars,  and  is  ready  for  use 
without  heating  or  other  preparation. 

There  are  two  methods  employed  in  the  construc- 
tion of  the  Rocmac  roads,  namely:  the  pressure  system 
and  the  mixing  system.  The  latter  method  was  used 
on  the  Humber  roads.  By  this  method  the  proper  pro- 
portions of  Rocmac  mineral  solution,  limestone  screen- 
ings and  the  broken  stone  of  the  top  course,  are  mixed 
together  into  an  aggregate,  which  is  then  spread  as 
usual,  and  rolled  with  a  ten  or  twelve-ton,  three- 
wheeled  roller,  until  the  matrix  or  mortar  comes  up 
through  the  interstices  of  the  stone. 

The  pressure  method  is  sometimes  looked  upon 
more  favourably  than  the  mixing  system,  but  local 
conditions  on  the  Humber  roadways  made  the  latter 
method   more   efficient   and    economical.      Briefly,   the 
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traffic  requirements.  It  is  iinderstoo4,  however,  that 
any  existinfj  sound  road-bed — such  as  a  worn-out 
water-bound  macadam — may  be  used  for  the  founda- 
tion. The  Rocmac  construction  throughout  is  always 
simple,  and  can  be  accomplished  under  any  ordinary 
conditions  of  labor  and  materials. 

On  the  Humber  Boulevard  the  Rocmac  is  stand- 
ing up  well  under  the  heavy  traffic,  and  practically  all 
the  new  construction,  includinjj  the  road  at  the  river 
level  from  Bloor  Street  to  Lambton,  will  be  of  this 
type. 

The  Rocmac  now  in  use  has  been  down  two  years, 
and  is  giving  excellent  service.  Its  initial  cost  is 
comparatively  small,  while  the  cost  of  maintenance 
is  negligible. 

The  popularity  of  the  boulevard  is  attested  by  the 
fact  that  in  a  one-hour  count  on  a  Sunday  afternoon 
recently,  four  hundred  and  twenty  automobiles  passed. 

Good  roads  men  visiting  Toronto  should  take  a.  run 
out  to  the  Humlier  Boulevard,  and  drive  over  one  of 
the  best  roads  through  one  of  the  best  bits  of  scenery, 
in  F.astern  Canada. 


No  sand  which  contains  small  particles  of  coal  or 
lignite  should  be  used  for  the  outside  finish  of  any  con- 
crete, although  sand  of  this  character  ma)'  be  used  in 
the  interior  portion  of  heavy  pieces  of  concrete  work 


Unimproved  track--shown  below  in  the  finished  road. 

pressure  system  consists  of  the  tollowiiig  oi)erations. 
On   a   suitable   foundation,   a   stiff   mortar   or    matrix, 
composed  of  tine  limestone  screenings  mixed  with  the 
Rocmac  binder,  is  spread  evenly  to  a  suffi- 
cient depth   to  completely   fill  the  voids  of 
the  wearing  course.     The  usual  top  course 
of  crushed    stone,    preferably    two-inch,    is 
s])read  ovei"  this  matrix   layer  to   whatever 
depth  is  sufficient  to  give,  after  a  thorough 
rolling,  the  desired  thickness  for  tlie  wear- 
ing surface.    The  road  is  then  rolled  with  a 
ten   or   twelve-ton   roller   until   the    matrix 
comes   up   through   the    interstices    of    tiie 
stone. 

The  base  course  of  the  Humber  Rocmac 
roads  consisted  of  six  inches  of  crushed 
limestone,  well  filled  with  sand  from  the 
sides  of  the  I'oadway,  watered  and  thorough- 
ly consolidated  by  rolling.  Generally  speak- 
ing, the  thickness  of  the  broken  stone  base  will  vary  The  sand  for  exterior  surfaces  should  be  of  a  brigiil, 
to  suit  the  particular  conditions  of  sub-grade  soil  and     uniform  color. 


'One  of  the  best  roads,  through  one  of  the  best  bits  of  s<:eQcr> ,  in  Elastern  Canada.' 


Rapidity  of  placing  concrete  where  cjuick-settrng 
cement  is  used  is  a  point  which  must  be  carefully  at- 
tended to.  Some  cements  obtain  their  initial  set  in 
about  y-z  hour  after  being  wet.  A  slow-setting  ce- 
ment should  be  used  when  a  long  time  is  likely  to 
occiir  between  mixing  and  final  placing. 


Prof.  C.  H.  McLeod,  of  McGill  University,  and  Secretao' 
of  the  Canadian  Society  of  Civil  Engineers,  has  been  chosen 
President  of  the  Intercollegiate  Amateur  Athletic  Union. 


Mr.  J.  G.  Sullivan,  Chief  Engineer  for  the  Western  Lines 
of  the  Canadian  Pacific  Railway,  has  been  elected  Second 
\'ice-President  of  the  .American  Railway  Engineering  .Asso- 
ciation. 


The  Humber  Boulevard,  — iiloui  Street,  looking  north  troni  J  i  '-   ' 
an  average  seven  motors  a  minute  spin  along  this  road. 


1,  On 


Messrs.  Fraser  and  Chalmers  of  Canada.  Limited,  are 
removing  their  head  office  from  4  Phillips  Place,  Montreal, 
to  59  Beaver  Hall  Hill.  Montreal.  The  removal  has  been 
found  necessary  owing  to  the  requirements  of  greater  space 
brought  about  by  the  increase  of  their  business. 
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Dumping  Bridge  for  Building   an  Embank- 
ment in  Tidal  Water  at  Halifax,  N.  S. 

PART  of  the  extensive  harbor  work  now  going  on 
at  Flalifax,  N.S.,  is  a  rock-till  breakwater  in  50- 
ft.  maximum  depth  of  water  extending  1,500  ft. 
out  from  shore.  This  is  being  constructed  by 
Cook  Construction  Company  &  Wheaton  Bros.  The 
same  firm  lias  a  contract  for  taking  out  tvJ-o  very  large 
rock  cuts  in  the  line  of  the  new  railway  approach  to 
the  new  wharf  and  pier  district  which  the  Govern- 
ment is  building.  The  material  taken  out  of  these 
cuts  is  in  large  part  used  for  building  the  breakwater; 
the  rest  of  it  is  being  deposited  as  fill  in  building  oui 
the  shore  Hne  to  the  new  shore  front  bulkhead  or  sea- 
wall. The  total  amount  of  material  in  the  cut  is  2>-S 
million  cubic  yards,  practically  all  of  it  rock.  About 
250,000  cu.  yds.  is  in  the  breakwater,  distributed  as 
follows:  Core,  hne  material.  147.000;  sea  slope,  large 
material.  56.000 ;  harbt)r  slope,  25,000 ;  paving,  stone 
blocks,  15,000. 

The  depositing  of  material  for  the  breakwater  i.; 
being  done  by  a  very  interesting  method  devised  by 
the  contractors.  A  floating  apron  is  used  as  a  dump 
ing-bridge  in  spite  of  tide  effects ;  water  ballast  keeps 
the  apron  scow  at  constant  level.  A  plate-girder 
bridge  40  ft.  long  is  mounted  at  its  forward  end  on  a 
barge  40  x  80  ft.  and  its  rear  end  rests  on  four  or  five 
cross-ties  laid  on  the  outer  corner  of  the  embankment. 


Sketch  of  dumping  bridge  arrangement. 

The  spoil,  brought  along  in  16-yd.  dump  cars,  is  dump 
ed  directly  from  this  bridge.     Three  or  four  cars  at 
the  head  of  the  train  are  run  on  the  bridge,  dumped 
and  returned.    The  track  is  continued  across  the  scow 
as  a  tail-track. 

The  tidal  rise  is  about  6  ft.  To  keep  the  bridge 
level,  water-ballast  tanks  are  provided  in  the  scow  ; 
these  are  i)umped  full  as  the  tide  rises,  and  pumped 
out  on  the  fall  of  the  tide,  kee])ing  the  dumping-bridge 
level  with  the  embankment. 

When  the  embankment  has  been  built  up  higii 
enough  (4  ft.  above  mean  water)  in  the  space  spanned 
by  the  bridge,  the  scow  and  bridge  are  simply  hauled 
forward  until  the  bridge  comes  to  a  new  bearing  on 
the  new  outer  point  of  the  eml)fi.nkment  and  the  pro- 
cess is  continued.  About  1.300  ft.  of  the  breakwater 
has  been  ccjmpleted. — Engineering  Newsu 


Costs  i)er  capita  for  the  several  ])arts  of  the  sew- 
age-treatment plant  at  Eitchburg,  Mass.,  were  given 
by  David  A.  Hartwell  in  a  paper  before  the  Boston 
Society  of  Civil  Engineers.  As  the  matter  of  excava- 
tion depends  upon  the  location  and  conditions,  and 
would  vary  widely.  Mr.  llartwell  has  eliminated  all 
such  cost  in  the  following  ligures.    The  cost  of  the  live 


ImhofT  tanks  was  $?<2,224,  which,  based  on  a  popula- 
tion of  55,000,  would  be  about  96  cents  per  capita.  The 
cost  of  the  sprinkling  iilter,  2.14  acres  in  area  and  from 
10  to  103^  ft.  deep,  was  $122,990,  or  $58,847  per  acre; 
l:)ased  on  a  population  of  40,000,  the  cost  was  $2.94  per 
capita.  The  cost  of  the  sludge-drying  beds  when  com- 
pleted will  be  about  5  cents  per  capita.  The  cost  of 
the  secondary  tanks  was  $8,426,  or  about  15  cents  per 
capita  for  a  population  of  55,000.  The  cost  of  the  dos- 
ing tank  was  $9,436,  or  17  cents  per  capita.  When 
completed  the  disposal  works  will  cost  about  $320,000, 
including  cost  of  land,  buildings,  roadways  and  inci- 
dental work  not  including  engineering  and  inspection. 
The  cost  of  the  latter  has  been  8j<S  per  cent.,  which 
would  add  $27,200  to  the  cost,  making  $347,200,  or 
$6.31  per  capita. 


Detecting  Water  Waste' 

TIIE  munici])al  water  plant  (jf  .St.  John's,  Xew- 
foundland,  was  recently  studied  by  F.  F.  Long- 
ley,  of  the  firm  of  Hazen,  Whipple  &  Fuller, 
consulting  engineers,  the  municipal  board  of 
that  city  having  found  that  the  supply  and  pressure 
were  apaprently  becoming  inadecpiate.  The  average 
amount  of  water  sui)plied  to  the  city  was  found  to  l)e 
166  Imperial  gallons  per  capita  per  day,  based  on  the 
total  population,  or  about  300  gallons  per  capita  per 
day  based  upon  the  population  connected  with  the  dis- 
tribution system.  This,  of  course,  meant  excessive 
waste  of  water  or  leakage  from  the  distribution  sys- 
tem, and  an  effort  was  made  to  discover,  in  a  general 
way  at  least,  w'hat  was  responsible  for  this, condition. 

No  appliances  for  measuring  waste  which  wtnild 
'>ive  the  best  results  were  available,  and  two  dilTereiU 
methods  were  employed  with  the  equipment  available. 
With  one  of  these,  the  variations  in  the  rate  of  leakage 
from  an  entire  district  which  had  been  isolated  by  the 
closing  of  valves  were  estimated  from  the  drop  in  pres- 
sure as  the  water  passed  through  a  long  line  of  lire 
hose  tiirough  which  the  supply  to  the  district  passed 
from  the  distributing  system  outside.  This  was  a  pre- 
liminary step  only,  and  showed  in  what  districts  to 
lf)ok  for  large  waste  and  a  rough  approximation  of  the 
(luantity  of  leakage  therein. 

With  the  other  method,  a  meter  was  used  on  the 
hose  line  through  which  the  water  was  discharged 
into  the  isolated  district.  Readings  on  the  meter  gave 
indications  of  changes  in  the  rate  of  flow,  down  to  the 
limit  of  sensitiveness  of  the  meter  used.  This  was 
used  to  follow  up  the  first  method,  and  resulted  in  a 
much  closer  localization  of  the  waste. 

Three  districts  were  examined  in  this  way  and  ex- 
cessive waste  found,  of  wdiich  it  was  concluded  that  75 
to  80  per  cent,  was  in  house  services  and  the  balance 
in  the  mains.  .As  the  remedy  for  this  conditicjn  it  is 
recommended  that  meters  be  installed  as  rapidly  as  tlie 
finances  will  ])ermit,  beginning  first  with  the  largest 
consumers  and  those  where  the  greatest  leakage  is  sus- 
l)ected.  On  the  basis  of  $12.50  for  a  ^-inch  disc  meter 
installed  complete,  and  with  allowance  for  a  few  larger 
meters,  this  would  require  an  expenditure  of  $10,000  a 
year  for  five  or  six  years. 

In  connection  with  examination  for  distriliution  oi 
waste,  a  night  inspection  of  all  service  cocks  in  the  city 
was  instituted  by  applying  the  key  and  determining 
the  presence  or  absence  of  sound  '  of  water  flowing 
through  the  service  pipe.  Where  any  such  sound  is 
detected,  this  service  is   inspected   the   following  day 

'  From  the  Municipal  .Journal. 


April  14,  1915 


THE    CONTRACT    RECORD 


411 


and  liouse  fixtures  examined  for  leakaj^e,  notice  bein},' 
served  on  ail  consumers  vvliose  service  or  tixtiircs  may 
tliiis  l)e  found  leai<inf(,  and  followed  u])  at  the  end  of  a 
reasonable  time  by  another  similar  inspection.  "The 
sound  of  water  at  the  key  always  indicates  a  flow  oi 
water.  It  is  i^ossible  for  it,  however,  to  be  either  in 
the  house,  in  the  service  pipe  or  in  the. main,  and  every 
means  should  be  used  to  localize  this  before  t(^oing  to 
the  expense  of  di.t(^inj^  up  either  the  ser\ice  or  the 
main. 

"The  ni,!.;lit  ins|)ection  by  sound  at  tiie  cock  should 
l)e  re])eated  ])eriodically.     So  lonj;'  as  meters  are  not 


used  on  all  services,  this  is  the  only  means  of  detect- 
ing a  great  deal  of  the  waste.  I  would  suggest  such 
an  inspection  at  least  three  times  a  year,  to  cover  the 
entire  city.  Fiach  of  these  periodical  in.specti(^ns  must 
be  followed  up  by  a  secondary  ins]jectif)ii  where  waslt 
has  been  found." 

"It  is  not  possible  to  tind  and  suppress  all  of  the 
waste.  The  cities  which  have  devoted  most  attention 
to  the  measurement  of  and  the  accountng  for  the  water 
sup]jlied,  with  every  service  metered,  still  show  in  a 
general  way  from  15  per  cent,  to  30  per  cent,  of  tlie 
water  unaccounted  for." 


Maintaining    Bituminous    Surfaces* 

Construction  Engineers  Should  Have  Charge  of  Maintenance — Apply- 
ing  Paint  Coat   to   Macadam    Roads — Materials   and   Methods   Used 


Ok(i.\NlZ.\'l'l(JX  is  an  essential  feature  ol  good 
maintenance.  The  maintenance  organization 
should  not  be  separated  from  that  of  the  con- 
struction, as  separate  organizations  are  apt 
to  result  in  an  overlapping  of  jurisdiction  and  a  ten- 
dency to  shift  responsibility.  It  is  obvious  that  the 
logical  organization  to  maintain  a  given  system  oi 
pavements  is  the  one  that  saw  them  laid  and  is  familiar 
with  every  detail  of  the  construction,  as  very  often  a 
knowledge  of  apparently  trivial  conditions  in  connec- 
tion with  the  construction  bears  an  important  part  in 
the  future  maintenance.  Moreover,  where  the  con- 
struction organization  is  not  charged  with  responsi- 
bility for  the  maintenance,  there  is  bound  to  be  a  sub- 
tle influence  which  will  in  a  measure  result  in  this 
division  taking  little  or  no  active  interest  in  the  ])ave 
luent  after  it  is  com[)leted. 

It  is  the  intimate  knowledge  of  details  of  boiii  con- 
struction and  maintenance,  not  considered  sei)arately 
but  in  their  relation  to  one  another,  that  is  so  desirable 
as  a  guide  in  highway  engineering.  Construction  and 
maintenance  are  dove-tailed  together  and  cannot  he 
considered  sejnirately,  either  as  to  their  physical  char- 
acteristics or  their  cost.  Even  street  cleaning  should 
be  considered  a  part  of  the  maintenance  work  which 
should  come  under  the  jurisdiction  of  the  highway  de- 
partment. In  fact,  in  an  older  city  where  a  large  per- 
centage of  the  streets  have  already  been  paved,  the 
maintenance  prol)lem  predominates  ;uid  re(|uircs  liu- 
greater  part  of  the  attention  of  the  department. 

There  is  always  a  tendency  among  engineers  to  be 
lax  in  attention  to  details  of  an  a|)i>arentlv  simple  and 
routine  nature.  They  are  apt  to  overlook  the  fact  tha' 
it  is  no  trick  to  construct  a  iiavement,  as  in  supervising 
this  work  they  are  sini])ly  following  more  or  less  stan- 
dard and  well-defined  priucii)les;  but  in  maintenance 
work  there  is  no  set  specification  to  follow,  and  the 
success  de])ends  upon  attention  to  detail  routine  and 
I)rincipally  to  i)etty  details  that  ])resent  themselves  in 
the  actual  physical  work,  and  in  this  there  is  an  un- 
limited field  for  initiative.  Personal  exjierience  in 
obserxation  of  wear  and  i)ecularities  of  the  ditYerenl 
types  of  pavements  and  road  surfaces  is  invaluable  as 
a  guide  in  research  work,  as  there  is  not  a  pavement 
to-day  that  cannot  and  should  not  be  improved  upon. 

For  convenience  the  difl^erent  branches  of  maiiitcn- 

*  Abstract  of  paper  before  the  .\morican  Association  for  the  Advance- 
ment of  Science,  !»•  Willinni  H.  (iinnull,  Cliief  of  the  Bureau  of  Highways 
and  Street  Cleaning,  IMiiladelpliia. 


ance  are  classified  as;  1.  routine  maintenance;  2,  gen- 
eral maintenance  ;  3,  emergency  maintenance. 

Routine  maintenance  includes  regular  street  clean 
ing  and  other  work  of  this  character  that  should  be 
jierformed  under  a  definite  schedule. 

General  maintenance  includes  repairs  and  involves 
different  kinds  of  work,  each  requiring  special  know- 
ledge on  the  part  of  tho.se  engaged  in  the  actual  per- 
formance of  the  physical  work  for  which  special  gangs 
have  to  be  organized,  h'or  instance,  stone  block,  wo<j<l 
block  and  brick  repairs  recpiire  skilled  laborers  who 
have  made  a  specialty  of  this  work;  while  repairs  to 
asphalt  and  bitiminous  pavements  must  be  performed 
by  men  specially  skilled  in  this  line  of  work.  The 
usual  subdivision  includes  these  three  classifications 
of  block  ])avemcnt :  bituminous  pavement,  and  mac- 
adam, bituminous  surface  treatment  and  earth  roads. 
The  best  work  retpiircs  a  separate  organization  for 
each  of  these,  made  u])  of  men  specially  trained  in  that 
particular  branch  of  work.  Hut  the  character  and 
amount  of  the  work  is  of  such  indefinite  quantity, 
which  can  be  performed  only  in  seasons  of  the  year 
when  weather  cimditions  are  suitable,  that  it  is  diffi- 
cult to  maintain  a  good-working  t)rganization. 

Emergency  maintenance  consists  of  such  work  as 
snow  removal  and  taking  care  of  extensive  washouts, 
both  of  which  require  an  emergency  force,  since  it  is 
necessary  to  put  on  an  indefinite  number  of  men,  de 
pending  upon  the  volume  of  work,  usually  for  only  a 
short  ])eriod  of  time.  This  means  that  the  organiza- 
tion must  keep  in  touch  with  all  the  available  sources 
from  which  men  can  be  employed  on  short  notice. 

Ilituminous  surface  treatment  is  really  the  newest 
problem  in  highway  maintenance,  and  it  might  be  well 
to  outline  a  method  which  has  been  in  successful  use 
on  this  class  of  wt)rk  for  several  years.  It  is  assumed 
that  such  surface  treatment  will  be  performed  onlv  un 
macadam  roads  that  are  thoroughly  shaped  up  and 
have  received  ])roper  compression  under  rolling  and 
traffic,  and  that  the  traffic  which  they  carry  is  suitable 
for  this  kind  of  treatment,  namely,  largely  automobile 
and  not  too  heavy  in  volume.  li'  the  thcttry  could  be 
carried  out  of  applying  a  paint  coat  each  year,  to  he 
covered  with  chips  or  gravel  which  will  not  fomi  a 
pad,  which  necessitates  patching  and  is  apt  to  push 
and  roll  under  traffic,  this  would  be  the  most  desirable 
method  of  applying  bituminous  surface  treatment. 
This  theory  has  been  successfully  carried  out  and  has 
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almost  indefinitely  prolonged  the  life  of  the  pavement ; 
incidentally  solving  the  dust  problem  as  well. 

The  amount  of  material  Philadelphia  uses  in  these 
treatments  is  about  two-tenths  to  five-tenths  of  a  gal- 
lon to  the  square  yard;  the  first  application  usually 
requiring  one-half  gallon,  the  second  year  one-third, 
and  after  the  third  year  about  two-tenths  of  a  gallon 
to  the  square  yard.  The  method  of  applying  the  sur- 
face treatment  is  as  follows :  First,  the  surface  is  thor- 
oughly swept  with  horse-drawn  and  hand  brooms  un- 
til all  the  fine  material  has  been  removed  and  the  sur- 
faces of  the  stones  are  exposed.  The  bituminous  ma- 
terial is  applied  by  either  an  automobile  or  a  horse- 
drawn  pressure  distributor  at  the  rate  of  two-tenths 
to  five-tenths  of  a  gallon  to  the  square  yard,  depend- 
ing upon  the  requirements  in  each  particular  instance. 
The  portion  of  the  roadway  treated  is  then  closed  to 
traffic  for  about  twelve  hours,  after  which  a  light  lay- 
er of  stone  chips  free  from  dust,  or  of  fine  washed 
gravel  is  spread.  The  quantity  of  chips  or  gravel 
used  varies  from  15  to  18  pounds  to  the  square  yard, 
depending  upon  'the  character  and  quantity  of  bitu- 
minous material  applied.  After  the  gravel  or  chips 
have  been  spread  the  road  is  open  to  traffic. 

The  city  has  used  both  tar  and  asphalt  cut-back  in 
this  work,  the  former  for  a  number  of  years.  The 
asphalt  cut-back,  however,  has  been  used  in  l^hiladel- 
phia  for  three  years  only,  and  has  worked  out  very 
satisfactorily  and  will  continue  to  be  used  somewhat 
extensively  in  this  year's  work,  the  tar  treatment  also 
being  used. 

The  specifications,  for  asphalt  cut-back  cover  the 
naphtha,  the  asphalt  and  the  combination  of  the  two 
in  the  proportion  of  35  per  cent,  by  weight  of  naphtha 
and  65  of  asphalt.  The  naphtha  has  a  specific  gravity 
of  53  deg.  to  55  deg.  Beaume.  The  asphalt  has  a  speci- 
fic gravity  of  1.02,  and  a  penetration  of  140  to  160  for 
100  grams  for  5  seconds  at  77  deg.  F.,  and  not  less 
than  40  for  200  grams  for  1  minute  at  32  deg.  F.  The 
specifications  for  Ugite,  both  cold  application  and  hot 
application,  for  Tarvia  A  and  Tarvia  B  are  given, 
which  specify  the  specific  gravity,  free  carbon,  vis- 
cosity, melting  point  and  distillation. 

The  relative  costs  of  these  different  treatments,  as 
described  above  and  including  cleaning  and  applying 
the  material,  are  as  follows: 

New  treatments,  using  one-half  gallon  of  bitumin- 
ous ma,terial  and  sixteen  pounds  of  washed  gravel  or 
chips;  using  Tarvia  B,  7  cents  per  square  yard;  using 
Tarvia  A,  77  cents ;  using  cut-back,  9.3  cents. 

Retreatment,  using  an  application  of  one-third  gal- 
lon of  bituminous  material  and  sixteen  pounds  of 
washed  gravel  or  chips;  using  Tarvia  B,  5.4  cents;  us- 
ing Tarvia  A,  5.9  cents;  using  asphalt  cut-back,  7 
cents;  using  Ugite  (cold),  5.7  cents. 

The  difference  in  cost  between  the  new  treatment 
and  retreatment  is  occasioned  not  only  by  the  different 
kinds  of  material  used,  but  also  by  the  cost  of  clean- 
ing and  sweeping.  Sweeping  for  the  new  treatment 
cost  2.2  cents,  and  for  the  retreatment  1.4  cents  per 
square  yard. 

The  cost  of  materials  and  labor  was  as  follows: 
Gravel,  $2.14  per  ton  on  the  road;  chips,  $2.30  per 
ton  on  the  road;  Tarvia  B,  7  cents  per  gallon  applied; 
Tarvia  A,  ^Y^  cents  per  gallon  applied;  asphalt  cut- 
back, 11  2-3  cents  per  gallon  applied;  Ugite,  8  cents 
per  gallon  applied  ;  foreman,  $100  per  month  ;  assistant 
foreman,  $3  per  day;  laborers,  $2  per  day;  machine 
sweepers,  $5.50  per  day ;  teams  for  hauling,  $5  per  day. 
Even  allowing  for  the  high  prices  paid  for  gravel. 


chips,  etc.,  these  costs  are  somewhat  higher  than  they 
should  be,  because  the  men  and  many  of  the  super- 
vising force  were  unfamiliar  with  the  class  of  work. 
It  is  expected  to  obtain  lower  costs  this  year. 

Concrete  Tower  Designed  for  Rapid  Erection 

An  appliance  for  the  convenient  handling  of  con- 
crete is  illustrated  by  the  accompanying  sketch,  which 
represents  a  steel  construction  tower  introduced  by 
a  Chicago  firm.  The  tower  is  built  up  of  sections  of 
7  ft.  6  in.  high  by  5  ft.  square,  an  essential  feature  be- 
ing the  adoption  of  slots  in  place  of  bolt  holes  for  the 
connecting  joints.  Thus  the  sections  can  be  put  to- 
gether or  taken  apart  rapidly 
i..,.^  without  the   removal   of  bolts 

and  nuts,  as  the  slots  permit 
the  disengagement  of  the  sec- 
tions as  soon  as  the  nuts  are 
slackened.  The  two  bottom 
sections  are  braced  as  shown 
so  as  to  form  an  extended  base 
15  ft.  square  in  plan,  and  it  is 
stated  that  the  tower  can  be 
erected  up  to  200  ft.  in  height. 
The  sheave  beams  are  support- 
ed on  a  10-in.  channel  bar  on 
each  of  two  opposite  faces  at 
the  top  of  the  tower,  and  the 
top  frame  can  be  fitted  on  the 
end  of  any  tower  section,  in 
place  of  the  horizontal  struts 
and  succeeding  sections.  All 
parts  are  interchangeable  with 
the  exception  of  the  bottom  legs,  which  are  provided 
with  special  slots  fitting  the  corners  of  the  base.  Or- 
dinary sections  weigh  500  lbs.  each,  and  the  base  sec- 
tion weighs  about  800  lbs.  approximately.  It  is  stated 
that  three  men  can  erect  a  100-ft.  tower  in  six  hours 
and  dismantle  it  in  four  hours,  under  average  con- 
ditions. 


79^k  cmf*  mLo<K 


Details  of  tower. 


Telephones  and  Planning 

The  announcement  of  telephonic  conversations  be- 
tween San  Francisco  and  the  principal  cities  of  the 
eastern  coast  of  the  American  continent,  during  which 
the  human  voice  is  said  to  have  been  heard  for  a  dis- 
tance of  5,000  miles,  calls  attention  to  the  advance 
that  is  being  made  in  the  practical  application  of  an 
invention  whose  possible  influence  on  the  placing  and 
the  arrangement  of  buildings,  and  on  the  whole  ques- 
tion of  the  development  and  general  lay-out  of  urban 
areas,  does  not  appear  to  be  generally  recognised.  It 
is  probable,  however,  that  this  influence  will  be  very 
considerable  where  convenience  of  arrangement  and 
intercommunication  are  concerned.  Yet,  so  far  as  we 
are  aware,  neither  our  architects  nor  our  town  plan- 
ners have  made  any  serious  study  of  the  subject.  The 
"Influence  of  the  Telephone  on  the  Planning  of  Large 
Buildings"  would  make  a  good  title  for  a  paper  at  an 
ordinary  meeting  of  the  R.  I.  B.  A.,  or  for  an  essay  or 
a  thesis  in  connection  with  the  examination.  But 
possibly  the  telephone  will  ultimately  exercise  its 
greatest  influence  over  the  lay-out  of  cities  and  of 
manufacturing  or  of  residential  areas. — The  Builder 
(London). 

Long-distance  telephone  conversation  across  the 
continent  was  inaugurated  recently,  when  Dr.  Alex- 
ander  Graham   Bell,   in    New   York    City,    talked    to 
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Thomas  A.  Watson,  his  former  associate  in  the  inven- 
tion of  the  telephone,  in  San  Francisco,  Cal.  It  was 
these  same  two  men  who  held  the  first  telephone  con- 
versation over  a  two-mile  line,  between  Boston  and 
Cambridge,  Mass.,  October  9,  1876. 


Fraser  River  Crossing  of  the  Kettle 
Valley  Railroad 

THE  combined  highway  and  railway  bridge  across 
the  Fraser  River  near  Hope,  B.C.,  on  the  Ket- 
tle Valley  Railway,  about  eighty  miles  east  of 
Vancouver,  consists  of  four  spans,  each  140 
feet  long,  and  two  30-ft.  highway  approaches  at  each 
end.  The  steel  is  fabricated,  and  is  being  erected  by 
the  Canadian  Bridge  Company,  Limited,  of  Walker- 
ville,  Ont.,  Superintendent  S.  H.  Young  being  in 
charge.  It  is  an  unusually  heavy  bridge,  as  it  was 
thought  necessary  at  first  to  erect  it  by  the  cantilever 
method.  Three  of  the  spans  weigh  about  680  tons 
apiece,  and  the  fourth,  which  is  designed  so  that  it  may 
be  converted  into  a  draw  span  if  ever  it  should  become 
necessary  to  do  so,  weighs  about  740  tons.  All  the 
spans  are  31  feet  deep  and  20  feet  wide,  centre  to  centre 
of  chords.  The  top  deck  will  be  planked  over  for  use 
as  a  highway,  while  a  railroad  track  runs  through  on 
the  lower  deck. 

At  the  last  moment  before  starting  the  erection, 
owing  to  the  fact  that  the  water  was  much  lower  than 
had  been  expected,  it  was  decided  to  put  the  bridge 
across  on  staging.  This  proved  to  be  a  rather  difficult 
task,  for  the  water  was  over  55  feet  deep  in  one  part 
of  the  river,  with  a  current  of  about  eight  miles  an 
hour.  No  reliable  soundings  were  to  be  had.  and  it 
was  very  difficult  to  judge  the  depth  of  the  water  cor- 
rectly. 

Four  cables  were  stretched  from  pier  to  pier — two 
upper  ones,  and  two  lower  ones  about  four  feet  above 


Heavy  steel  work  in  the  construction  of  the  bridge  across  the  Fraser  River. 

the  surface  of  the  water.  Timbers  were  placed  across 
the  upper  cables  for  the  workmen  to  stand  on,  and  a 
large  scow  was  held  by  the  lower  ones.  A  large  20-ton 
derrick  car,  one  of  the  newest  and  most  efficient  types, 
lowered  the  piles  one  at  a  time  into  the  water.  They 
were  held  in  place  by  ropes  from  the  upper  timbers 
and  also  from  the  scow  below.  .As  soon  as  all  the  piles 
were  placed  they  were  driven,  and  after  they  were  cap- 
ped and  braced  the  stringers,  floor  beam  and  lower 
chord  were  placed.  Then,  by  the  simple  .scheme  of 
pulling  the  upper  timbers  and  the  scow  out  for  a  panel 
length,  all  was  in  readiness  for  another  bent.  In  the 
fast  ivater  two  rails  were  used  on  each  pile.    After  the 


floor  system  and  lower  chords  had  been  placed  for  one 
span  the  other  members  were  put  on;  then,  while  this 
span  was  being  riveted,  the  next  one  was  started. 

The  large  derrick  car  was  assisted  by  a  lighter  one, 
which  acted  as  a  feeder  for  the  other.  There  is  a  large 
heavy  rock  cut  at  the  end  of  the  bridge,  which  neces- 
sitated the  unloading  of  the  steel  at  a  considerable  dis- 
tance from  the  site.  A  large  air  compressor  car,  cap- 
able of  supplying  eight  gangs  of  riveters  and  an  air 
drill  with  air,  was  kept  on  a  siding  near  the  bridge. 


Constructional  progress  on  the  Fraser  River  BridAe. 

Construction  trains  will  be  able  to  go  over  the 
bridge  about  February  10th,  and  it  is  expected  that  the 
bridge  will  be  completed  about  the  middle  of  March. 


The  Right  Idea 

Tl  1 E  remarkable  success  attending  the  flotation 
of  the  $49,000,000  4>4   per  cent,   loan  of  the 
Pennsylvania    Railroad,    which,   according   to 
best  reports,  was  more  than  five  times  over- 
subscribed, points  the  line  of  municipal  improvements 
which  should  be  prosecuted  at  this  time,  observes  a 
contemporary,  Concrete-Cement  Age. 

At  the  end  of  a  cycle  of  good  times  there  comes  a 
period  when  the  savings  of  the  people  and  the  prostra- 
tion of  ordinary  business  and  industry  bring  about  a 
period  of  cheap  money  and  of  unemployment  for  the 
laboring  man.  It  is  at  this  time  in  the  cycle  of  years 
that  those  who  have  charge  of  the  city,  county  and 
numici]3al  improvements  should  bestir  themselves  to 
take  advantage  of  the  low  money  conditions  and  find 
employment  for  the  idle  workmen  within  their  bord- 
ers. All  through  our  country  new  roads,  new  sewers, 
new  bridges  and  new  water  plants  are  needed  and 
improvements  on  the  old  are  equally  necessary.  No 
time  like  the  present  has  existed  n  many  years  for 
public  work  to  be  economically  done,  both  with  rela- 
tion to  the  rates  of  wages  and  the  rates  for  money, 
and  it  is  hoped  that  the  occasion  will  not  be  permitted 
to  pass  without  its  being  availed  of  for  the  construc- 
tion of  these  many  important  and  necessary  works. 


"Because  brick  is  the  best  building  material  is  tUe 
one  reason  \vh\-  the  trade  has  neglected  advertising 
it,  thinking,  perhaps,  it  would  speak  for  itself,"  ob- 
serves a  contemporary.  "It  will,  too,  but  )ou  v\ill 
have  to  introduce  it  and  get  the  attention  of  the  people. 
so  that  brick  will  have  a  chance  to  make  itself  seen 
and  felt.  Concrete  and  other  rivals  of  brick  in  build- 
ing operations  have  attained  prominence  mainly 
through  advertising.  Proper  exploitation  will .  not 
only  give  brick  more  prominence,  but  it  has  the  ever- 
lasting quahties  that  will  make  it  stick  and  grow  in 
prominence." 
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Factors  in  Painting  Structural  Steel 

S[MI'LICITY  of  ct)nstruction  is  one  of  the  chief 
objects  to  be  desired,  yet  it  may  not  prove  pos- 
sible to  so  desit^ii  that  e\ery  part  can  l)c  inspect- 
ed and  maintained.  Ifowcver,  if  any  part  is 
inaccessible,  so  that  it  cannot  be  coated  with  painl 
and  protected,  decay  or  corrosion  must  take  place  and 
increase.  All  complicated  details,  such  as  depressions, 
horizontal  pockets,  cracks,  crevices,  etc.,  in  which  dirt 
and  water  may  collect  should  be  avoided  as  far  as  prac- 
ticable. Every  part  should  be  so  designed  that  it  can 
be  examined,  repaired  and  painted.  If  necessary,  spe- 
cial facilities,  such  as  examination,  platforms,  ladders, 
etc.,  should  be  provided. 

Engineers  frequently  waste  money  through  repaint- 
ing the  entire  structure  at  short  intervals.  As  paint 
fails  more  rapidly  on  the  sunny  and  the  exposed  sides 
of  a  structure,  it  would  pay  to  clean  and  touch  up  these 
sore  and  naked  i)laces  when  needed,  and  let  the  healtliy 
jiarts  alone.  Anyone  who  desires  to  be  a  com])etent 
judge  of  the  workmanship  of  painters  must  himsell 
know  how  to  handle  a  paint  brush,  as  almost  any 
l)ainter  can  fool  even  a  shrewd  amateur  who  is  stand- 
ing over  him.  Look  well  to  the  joints,  fittings,  contact 
surfaces  and  hidden  i^arts.  that  water  may  be  excluded 
from  them.  In  the  use  of  paint,  much  depends  upon 
where  it  is  used,  when  it  is  used,  and  the  man  who  uses 
it. 

Number  of  Coats  and  Their  Sequence 

One  coating  of  any  good  oil  paint  will  form  a  skin 
about  1/500-in.  thick  over  a  smooth  non-absorbent  sur- 
face such  as  naked  steel.  .As  all  paint  films  are  more  ^ 
or  less  permeable  to  moisture  it  is  obvious  that  one 
coat  is  inadequate  to  inhibit  the  corrosion  of  a  steel 
surface ;  in  fact,  it  is  too  tender  even  to  withstand  the 
erosive  effects  of  wind  and  rain.  .\  paint  skin  closely 
resembles  animal  epidermis;  the  vital  distinction  be- 
tween the  human  skin  and  a  paint  skin  being  that  the 
former  has  the  power  of  renewing  itself,  while  the  lat- 
ter has  not. 

If  a  painted  surface  is  seemingly  dry  in  one  da\ 
it  is  best  to  wait,  to  be  safe,  four  days  before  re-coating 
it.  This  will  insure  not  only  satisfactory  drying,  but 
such  hardening  of  the  layer  that  it  is  in  fit  condition  to 
vcceixe  another  coating. 

Nature  of  the  Drying  Room 

The  drying  of  oil  paints  may  be  described  as  a  sort 
of  breathing  process ;  the  oil  must  inhale  or  take  on 
oxygen  from  somewhere,  and  it  must  inhale  or  give  oft 
carbon  dioxide  and  water,  else  it  cannot  dry.  A  gal- 
lon of  oil  gradually  gains  about  one-half  pound  in 
weight  in  drying,  then  much  more  slowly  loses  in 
weight  until  decomposed.  Maximum  power  to  resist 
atmospheric  influences  is  attained  at  maximum  weight, 
but  no  definite  time  can  be  set  for  this  because  it  de- 
I)ends  upon  various  factors. 

Powders  may  be  added  to  the  oil  to  increase  the 
rate  of  oxidation,  but  none  of  them,  such  as  lead  and 
manganese  compounds,  can  make  it  dry  fast  enough. 
Hence  the  resort  to  japans,"  i.e.,  substantially  insoluble 
soaps.  These  soaps,  if  well  made,  improve  oil  paints ; 
if  poorly  made  they  lessen  their  value,  shorten  their 
life  and  burn  them  uj). 

In  conclusion,  the  importance  of  proper  classifi- 
cation of  our  knowledge,  of  selective  grouping  of  fact.s 
and  careful  study  of  their  relations  in  order  to  reach 
true  conclusions,  should  be  emphasized.  Some  of  the 
technical  features  in  paint  making  and  paint  using  as 
related  to  the  practical  problems  of  the  engineer  have 


here  been  outlined.  Important  as  these  are,  they  will 
not  insure  the  best  results  unless  controlled  by  the 
more  significant  factor  of  confidence  in  the  makers 
and  users  of  these  products  upon  which  the  life  of  steel 
structures  depends. 


The  EflFect  of  Smoke  on  Stone 

I.\'  a  paper  on  the  above  subject.  Dr.  Benner  gives  a 
record  of  the  soot  fall  in  the  various  centres.  In 
the  suburbs  of  Leeds  (England)  he  estimates  thi.i 
to  be  26  tons  per  square  mile  per  year  against 
529  tons  per  square  mile  per  year  in  the  industrial  part 
of  that  city,  whereas  London  has  a  soot-fall  of  426  tons 
and  Glasgow  heads  the  list  in  Europe  with  no  less  than 
820  tons.  Nevertheless,  Pittsburgh,  in  the  United 
States,  has  an  even  worse  record — ranging  from  600 
to  2,000  tons  per  square  mile  per  year — and  Dr.  Benner 
estimates  that  if  an  equal  quantity  of  lamp  black  were 
mixed  with  oil  to  form  black  paint,  it  wtnild  cover  .v 
square  miles  with  two  ^-oats.  He  divides  the  sub- 
stances derived  from  the  combustions  of  fuel  into  two 
classes — (1)  those  which  soil  and  make  the  buildings 
appear  unsightly,  such  as  carbon,  ash  tar,  etc.,  and 
those  (2)  which  are  corrosive,  such  as  sulphuric  acid 
and  others. 

Dr.  Benner  further  says: — "In  Pittsburgh  we  burn 
annually  about  16  million  tons  of  coal  containing  from 
one-half  to  three  per  cent,  sulphur.  A  large  part  of  the 
sulphur  escapes  into  the  air,  where  it  continues  to  exist 
for  the  most  part  as  sulphuric  and  sulphurous  .acids. 
At  a  low  estimate  we  can  say  that  at  least  75  per  cent. 
of  the  sulphur  contained  in  coal  escapes  into  the  air. 
This,  if  considered  as  sulphuric  acid,  would  be  equal 
to  half  a  million  tons  which,  if  allowed  to  act  on  lime- 
stone, would  destroy  half  a  million  tons  and  produce 
860.000  tons  of  gypsum. 

In  another  paper,  Mr.  C.  Strong,  architect,  discusses 
different  methods  for  the  restoration  and  preservation 
of  stone.  He  says  that  it  is  only  usually  after  injury- 
has  been  done  to  the  surface  of  the  stone  that  an  inter- 
est in  its  restoration  and  )5reservation  is  developed. 
"Meanwhile,"  he  continues,  "the  pores  have  become 
so  filled  with  adhesive  tarry  matters  that  the  mode  of 
their  removal  becomes  quite  a  serious  problem  in  itself. 
And  this  brings  us  to  another  matter.  Stone,  when 
quarried,  is  more  or  less  saturated  with  quarry  water, 
and  this,  when  drawn  to  the  surface  by  cai)illary  attrac- 
tion and  evaported,  leaves  a  dei)osit  of  siliceous  ma- 
terial which  forms  a  natural  protective  "skin'  on  the 
surface. 

"The  successful  cleaning  of  stone,  therefore,  means 
the  removal  of  accumulated  dirt  from  the  pores  with- 
out injury  to  the  protective  'skin.'  It  is  for  this  reason 
that  the  costly  and  destructive  sandblast  metiiod  is 
not  to  be  recommended.  Perhaps  the  best  of  the  harm- 
less methods  that  we  know  of  at  the  i>resent  time  is  the 
use  of  ordinary  soap  and  water  applied  with  a  scriib- 
bing  brush,  or,  when  necessary,  with  the  aid  of  a  steam 
jet.  When  once  cleaned,  the  next  and  final  step  is  the 
application  of  the  protective  film.  This  is  best  applied 
when  the  stone  is  not  only  clean,  but  dry,  so  that  the 
natural  'thirst'  of  the  material  will  insure  proper  pene- 
tration and  filling  of  the  pores.  As  already  suggested, 
many  materials  have  been  advt)cated  and  used  for  this 
purpose,  and  among  these  paraffin  has  probably  played 
the  most  conspicuous  part.  At  the  present  time,  many 
secret  and  proprietary  compounds  and  preparations 
are  being  offered  the  public  for  the  preservation  of 
stone.  Some  of  these  are  entirely  devoid  of  merit,  be- 
cause either  incapable  of  forming  a  film,  or  because  the 
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film  formed  by  them  is  soluble  in  water.  Tbere  are, 
cause  eitlier  incapable  of  forminjj;  a  iilni,  or  because  the 
however,  a  number  of  jireparations  made  for  this  pur- 
pose which  f^ive  promise  of  value,  and  something;'  like 
a  dozen  of  these  are  beinj^  tested  in  various  ways  in 
connection  with  the  smoke  investij^ation  carried  on 
by  the  University  of  I'ittsburj^h. 

■'In  these  cases,  the  samples  sul)mitted  are  tested 
on  <(lass  to  show  the  character  of  tlie  film;  t)n  muslin 
to  show  the  water-proofinj^  ])ropertics,  and  on  lime- 
stone and  sandstone  to  brint^  out  non-stainint^',  f;;rease- 
less  and  weather-resistinj;-  characteristics.  Treated 
samples  of  stone  arc  licinjn'  exposed  on  the  roof  of  one 
(if  the  University  buildinj^s  with  a  view  to  noting  the 
results  of  e.\pt)sure  to  weather.  Some  ])reparations  are 
also  being  tested  on  both  dry  and  mucl  process  bricks, 
with  a  view  to  noting  their  efficiency  on  these  ma- 
terials. 
*  "When  the  results  of  these  tests  l)ecome  known  it 

will  be  easier  to  form  some  opinion  as  t(j  the  \alue  of 


the  preparations  now  oflFercd  for  the  protection  and 
preservation  of  stone.  Meanwhile,  it  may  be  said  tliat 
our  present  experience  justifies  the  conclusion  already 
indicated,  that  the  proper  remedy  iur  decayed  stone  is 
a  chemical  treatment  capable  of  'recon.stituting'  the  de- 
cayed surface,  and  that  the  remedy  for  newly  discol- 
oured stone,  and  for  the  protection  of  new  .stone,  is  the 
colourless  film  or  memijrane  method,  applied  over  a 
clean  surface  for  the  primary  i)urpose  of  cxchidinL^ 
water.'' 

There  is  no  roofing  material  standi  the  ravaj.;c.-.  ..■ 
smoke  and  the  elements  like  good  quality  slate.  Even 
in  atmospheres  surcharged  with  corrosive  acids,  they 
have  been  known  to  last  a  hundred  years,  and  be  as 
good  as  the  day  they  were  i)ut  on.  If  it  will  last  such  a 
length  (jf  time  in  such  disadvantageous  environments, 
how  long  would  it  be  likely  to  last  in  a  relatively  pure 
atmosphere?  What  we  want  to  arrive  at,  however,  is 
not  so  much  the  remedy  for  the  eflFects  of  smoke  as 
some  effective  method  for  its  prevention. 


The  Importance  of  Accurate  Estimating 
in  Building  Construction 


E.STlI\].\TlN(i  building  construction  costs  is 
very  largely  a  mathematical  ])rocess,  but  suc- 
cessful estimating  often  depends  upon  wheth- 
er the  estimate  is  made  up  in  a  mechanical  or 
in  a  conscientious  way.  It  requires,  in  the  first  place, 
an  analytical  mind.  In  the  second  place,  it  demands 
resourcefulness,  while  in  the  third  place  it  calls  for  a 
thorough  knowledge  of  a  dollar's  buying  ])o\vcr  in  the 
labor  and  material  markets. 

It  has  been  said  that  the  ability  to  estimate  is  the 
dividing  line  between  the  journeyman  and  the  master 
builder.  It  recjuires  more  than  mere  accuracy  and 
deftness  in  liguring.  ICxperience  and  judgment  arc 
absolutely  essential,  a  working  knowledge  of  building 
construction,  ^•arious  materials,  their  market  values, 
and  the  discounts  allowed  in  tlic  trade  is  \ital.  Then 
lie  must  know  how  to  apply  them  to  the  peculiar  con- 
ditions which  surround  the  operation  he  is  working 
on.  I'.ut  prices  and  discounts  are  constantly  changing, 
and  cost  of  labor  is  higher  to-day  than  at  any  time  in 
llic  history  of  construction  and  even  construction 
methods  are  not  proof  against  revision  and  reform. 
lluilding  laws  must  conform  to  this  progression,  and 
what  was  lawful  last  year,  may,  by  ordinance,  be  en- 
tireh-  unlawful  this  year.  These  are  only  a  few  of 
many  departments  with  which  the  estimator  must 
keep  abreast,  because  each  change  in  practice  or  im- 
provement in  material  or  methods,  has  a  tremendous 
bearing  u|)on  the  ultimate  price  of  the  operation  and 
frc(iucntly,  in  this  age  of  speculation,  upon  the  final 
decision  of  the  owner  as  to  whctlier  he  will  go  jihead 
with  his  i)lans  (ir  i)ostpone. 

In  Touch  With  Market  Conditions 
It,  therefore  is  ai>parent  that  the  estimator  must 
keep  in  constant  touch  with  market  conditions.  To 
do  this  he  nuist  depenil  largely  upon  his  own  (|ueries 
for  ligiu'es  and  disct)unts,  but  the  only  way  in  which 
he  can  know  that  he  is  getting  all  the  discounts  he  is 
entitled  to  is  by  consulting  market  rt'ports  and  by 
noting  the  trend  of  buying  or  selling  in  the  wholesale 
market  and  the  conditimis  governing  the  sources  of 
supply    and   shipment.      Despite   anti-trust   and   auti- 


monopolistic  laws,  the  tendency  of  the  times  is  to 
standardize  building  materials  of  all  kinds  and  as  soon 
as  these  are  standardized,  prices  naturally  will  be  on 
a  more  or  less  fixed,  or  staple  level.  The  price  for 
many  building  materials  to-day  seldom,  if  ever, 
change,  but  the  discounts  on  them  fluctuate  widely 
and  sometimes  suddenly.  Glass  and  hardware  are  not- 
able examples  of  this  kind  of  price  changing.  Other 
materials,  such  as  lumber,  cement,  common  brick, 
sand,  steel,  gravel,  crushed  stone  and  cinders  are  sub- 
ject to  the  i)rimary  law  of  supply  and  demand  and  their 
l)rices  are  liable  to  change  without  warning.  There 
are  other  materials,  such  as  front  brick,  stone,  marble 
and  roofing  material  which  seldom  report  a  fluctua- 
tion, and  there  are  still  other  materials,  like  architec- 
tural terra  cotta,  upon  which  there  is  no  fixed  price,  a 
special  figure  being  given  by  the  manufacturers  ac- 
cording to  the  intricacy  of  the  design. 

IJecause  of  this  wide  variation  in  prices  some  esti- 
mators figure  their  whole  proposition  out  on  a  time 
basis,  estimating  materials  in  quantities  and  keep  a 
cost  data  system  in  their  offices  upon  which  they  can 
rely  when  information  of  this  sort  is  .sought  at  some 
future  time.  This  is  done  whether  the  bids  were  suc- 
cessful or  not.  They  atTord  an  opportunity  to  com- 
pare the  estimates  of  cost  of  the  different  items,  with 
the  actual  cost  of  execution ;  and  if  a  bid  fails  to  win 
the  job,  satisfaction  and  experience  may  be  gained  by 
noting  the  items  which  may  have  been  priced  too  high 
or  too  low.  Another  source  of  information  is  the  cata- 
logue. If  these  are  properly  indexed,  for  ready  refer- 
ence, they  will  be  found  of  great  value  for  specific  in- 
formation. For  close  estimating,  bottom  prices  and 
full  discounts  are  necessar}-  so  that  the  estimator  here 
consults  the  prices  quoted  by  the  salesmen  direct, 
guided,  the  while,  by  the  current  market  rejK>rts  in  his 
specialty  publication  carrying  this  kind  of  service. 

The  Lump  Sum  Plan 
It  is  the  i)ractice  among  small  contraci<ii>  to  add  a 
lump  sum  to  the  total  costs,  the  size  of  which  depends 
entirely  upon  the  activity  of  competition  and  the  cir- 
cumstances of  the  operator.     If  the  payments  are  ta 
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be  arranged  on  advantageous  installments,  so  that 
the  bidder  can  take  advantage  of  the  time  discounts 
allowed  on  all  work,  he  makes  his  profit  a  little  lower. 
If  long  payments  (hence  heavy  interest  charges),  are 
specified,  then  his  profit  appropriation  is  apt  to  be  big. 
Some  estimators  base  their  profits  upon  a  percentage 
of  tlie  estimated  cost.  This  varies,  in  ordinary  cases, 
from  ten  to  twenty  per  cent.,  according  to  the  calibre 
of  workmanshi])  stipulated  and  the  selection  of  ma- 
terial and  the  expense  of  handling  it.  Therefore,  lo- 
cality counts  for  much  in  the  high  or  low  cost  of  the 
work. 

Figuring  on  duplication  is  an  important  item  es- 
pecially if  tlie  work  is  of  the  suburban  residential  type, 
where  one  building  will  be  duplicated  many  times.  A 
considerable  saving  is  then  possible,  because  certain 
kinds  of  material  are  purchasable  in  large  quantities, 
either  worked  or  unworked.  This  is  especially  true 
in  manufactured  parts,  such  as  doors,  windows,  col- 
umns, ballustrades,  trim  and  flooring.  The  distance  of 
the  work  from  the  material  distribution  centre  has 
much  to  do  with  the  profit  although  when  materials 
can  be  taken  direct  from  the  car  to  job  on  a  special 
order,  the  cost  is  materially  reduced,  because  then  the 
material  has  only  one  handling  and  the  extent  of  dam- 
age or  waste  is  greatly  reduced.  Many  contractors 
keep  on  file  data  of  haulage  costs  from  difTerent  sites 
on  which  they  have  figured  for  reference  and  in  this 
way  they  sometimes  are  able  to  underbid  their  com- 
petitors on  this  item  alone.  The  most  convenient  and 
reliable  of  these  systems  is  known  as  "cubing."  It  is 
a  system  of  taking  the  cubical  contents  of  3.  building 
and  fixing  a  price  upon  it.  The  rate  is  obtained  by  a 
comparison  of  plans  and  requirements  with  similar 
buildings  which  have  been  erected  imder  conditions 
as  near  like  those  of  the  job  in  hand  as  it  is  possible 
to  find  them. 

Determining  Cubical  Costs 
There  are  several  methods  of  determining  cubical 
costs,  however.  One  method  is  to  multiply  the  square 
feet  in  the  plan  of  the  building  by  the  height  from  half 
the  depth  of  the  foundation  to  half  the  distance  to  the 
roof.  Another  system  uses  the  height  from  the  bottom 
of  the  foundation  and  another  obtains  the  actual  cubi- 
cal contents.  Any  of  these  may  be  used  if  the  data  for 
comparison  is  obtained  in  the  same  way,  but  all  are 
subject  to  important  variations  which  experience  and 
judgment  alone  will  determine.  For  instance,  if  the 
contour  of  the  building  is  very  uneven,  with  low  por- 
tions, such  as  porches  and  sheds  and  high  portions, 
such  as  towers  and  cupolas,  these  must  either  be  omit- 
ed  from  the  whole  and  compare  separately  or  a  lump 
sum  be  added  or  subtracted  according  to  the  size  and 
elevation  of  these  members. 

Another  variation  arises  in  the  sizes  of  the  rooms, 
giving  a  ratio  of  partitions  and  division  walls  which 
is  not  constant,  and  of  course,  a  large  building  with 
many  duplicate  parts  will  require  a  different  rating 
from  a  small  one,  so  that  the  method  of  estimating  by 
cubing  is  at  best  approximate,  and  its  degres  of  accur- 
acy depends  largely  upon  the  experience  and  judgment 
of  the  contractor.  Even  long  experience  will  afTord  no 
safeguard  against  unusual  feature  of  the  interior,  so 
that  the  cube  rates  can  only  be  applied  to  buildings  of 
ordinary  character,  and  comparisons  are  only  reliable 
between  buildings  of  like  descriptions  and  uses,  as  the 
treatment  of  even  the  same  materials  will  vary  largely 
in  buildings  of  varying  uses.  The  height  of  a  building 
will  not  increase  the  cube  rate  proportionately,  unless 
the  internal  voids  are  alike,  although  it  is  certain  that 


the  higher  one  builds  from  the  ground  the  more  time 
and  expense  it  requires  to  put  the  material  in  place,  to 
say  nothing  of  thicker  walls  or  heavier  steel  and  more 
expensive  equipment,  especially  in  elevators. 

Estimating  by  Square  Feet 

A  convenient  method  of  estimating  is  by  the  square 
of  100  surface  feet.  This  is  especially  applicable  to 
office  buildings,  schools,  mills,  stables,  garages  and  all 
buildings  where  the  floors  are  few  in  number  or  similar 
in  plan.  For  one-storey  buildings  the  price  per  square 
is  taken  to  include  the  roof  walls,  floor,  and  founda- 
tions, but  for  buildings  of  two  or  more  storeys  the 
price  per  square  should  be  taken  separately  for  each 
floor,  the  lower  floors  being  prices  to  include  the  foun- 
dations and  the  top  to  include  the  roof. 

This  method  of  estimating  by  the  square  is  not  so 
accurate  as  by  cubical  contents,  but  the  results  are  . 
often  more  convenient  and  adaptable,  because  the  tab- 
ulation of  the  square  area  of  the  various  floors  may  be 
easily  reduced  to  terms  of  accommodation  for  public 
buildings  or  shops.  For  instance,  a  given  floor  area  in 
a  school  house  means  accommodation  for  a  certain 
number  of  pupils;  in  a  church  for  a  certain  number  of 
sittings ;  in  factories  for  the  manufacture  of,  staple 
goods,  a  certain  number  of  machines  and  operatives. 
This  unit  of  accommodation  is  sometimes  carried  far- 
ther and,  by  the  reverse  process,  is  made  the  basis  of 
another  method  of  estimating  the  approximate  cost  of 
such  buildings,  i.e..  schools,  churches,  factories,  hos- 
pitals, mills,  etc.  This  also  is  used  as  a  method  of 
comparison,  the  known  data  being  supplied  by  pre- 
vious experience  or  by  calculation,  and  it  is  often  valu- 
able as  a  means  of  determining  the  approximate  cost 
of  buildings  necessary  to  accommodate  a  certain  num- 
ber of  individuals  or  machines,  even  before  any  definite 
plans  have  been  drawn. 

All  of  these  methods  are  approximate,  with  vary- 
ing degrees  of  accuracy.  But  before  using  this  system 
as  a  basis  for  a  contract  figure,  a  sum.  governed  by  the 
judgment  of  the  estimator  of  the  actual  operation, 
should  be  added  to  the  total  of  the  original  estimate  to 
allow  for  an}'  possible  shortage. 


For  making  holes  in  thin  glass,  put  a  piece  of  stiff 
clay  or  putty  on  the  part  you  wish  to  make  a  hole. 
Make  a  hole  in  the  clay  or  putty  equal  to  the  diameter 
of  the  hole  you  wish  to  make  in  the  glass.  Into  this 
hole  pour  a  drop  of  molten  lead  and  the  piece  the  size 
of  the  hole  will  drop  out. 


A  good  fireproof  cement  can  be  formed  of  iron  fil- 
ings 140  parts,  hydraulic  lime  20  parts,  quartz  sand 
25  parts,  salammoniac  5  parts,  and  enough  of  vinegar 
to  make  a  paste.  A  similar  cement  consists  of  iron  fil- 
ings 180  parts,  lime  45  parts,  and  common  salt  5  parts, 
converted  into  a  paste  with  strong  vinegar. 


The  Royal  Institute  of  British  Architects  has  com- 
piled a  record  of  the  members  of  the  architectural  pro- 
fession who  have  joined  various  branches  of  the  Im- 
perial Forces.  The  list,  which  includes  members  of 
the  Royal  Institute  of  British  Architects  and  its  nine- 
teen allied  provincial  societies  of  the  Architectural  As- 
sociation and  of  the  Society  of  Architects,  and  students 
of  the  various  schools  of  architecture  recognized  by 
the  Royal  Institute,  now  contains  more  than  1,200 
names,  and  the  number  is  being  increased  every  day. 
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The  Elements  of  Knots  and  Hitches 

By  Edward  Van  Kaenel 

Wl  I  EN  one's  safety  depends  (ju  the  tying  of  a 
knot  it  is  important  that  the  knot  be  tied 
properly.     Tlie  strength  of  the  line  is  im- 
portant only  as  the  knot  holds. 
IJowever  tight  a  knot  holds,  however,  it  should  be 
possible  to  easily   untie  it  when  necessary.     A  man 
handy  with  lines  realizes  this  and  as  a  consequence 
uses  some  of  the  many  forms  which  have  become  well 
known  through  long  use  by  sailors,  riggers  and  others. 
Figs.  1,  2,  3  and  4  show  the  simplest  forms  of  turns, 
bights,  loops  and  double   loops,  preparatory  to  tying 
the  knots  shown  in  the  other  figures. 

Figs.  5  and  6  area  the  Overhand  Knot,  which  is  oft- 
en used  on  the  ends  of  ropes  when  one  is  in  a  hurry, 
also  in  tying  a  timber  hitch.    Its  use  insures  safety. 

Mgs.  7  and  8  show  the  Square  Knot,  the  common- 
est knot  made,  and  possibly  the  one  most  abused.     It 


SZZ^ 


Figs.  110. 

is  used  iov  tying  two  ends  together,  and  should  always 
be  tied  as  shown.  A  novice  often  tries  to  tie  this 
knot,  but  makes  the  "Granny  Knot"  or  "Lubber's 
Knot,"  shown  in  Figs.  9  and  10.  Get  the  distinction 
between  these  two  knots  firmly  in  mind,  for  the  Square 
Knot  is  secure  and  easily  untied,  while  the  Grannj 
Knot  is  insecure,  apt  to  slip,  jam  t)r  wedge,  and  diffi- 
cult to  untie  after  a  load  is  put  on  it.  A  good  way  to 
learn  this  knot  is  with  the  ends  of  a  short  jiiece  of  sash 
cord,  and  it  should  be  practised  until  the  Square  Knot 
will  almost  tie  itself  in  the  dark. 

Figs.  11  and  12  show  the. Timber  Hitch,  which  is 
used  in  hoisting  boards,  logs,  poles,  etc.  Several 
turns  should  be  made  as  indicated  and  the  knot  pulled 
tight  before  lifting  the  load.  An  Overhand  Knot.  Fig. 
(i,  on  the  short  end  is  an  additional  safeguard  with  this 
knot. 

Figs.  13  and  14  are  known  as  the  Blackwall  Knot 
and  depend  for  their  holding  on  cramping  the  inner 
turn  against  the  hook.  It  is  easily  reversed,  yet  holds 
firmly.  In  a  reversed  position  it  is  sometimes  used  on 
the  lower  block  of  a  tackle  to  hold  the  load  at  any 
desired  point. 


Figs.  15  and  16  describe  a 'knot  used  on  block  and 
tackles,  rings,  etc.  It  is  known  as  the  Anchor  Bend 
and  is  secure  even  when  the  load  is  loose.  When  pro- 
perly tied  it  will  not  work  loose. 

Figs.  17  and  18  show  the  Bowline  Knot,  one  of  the 


Figs.  11-20. 

handiest  knots  in  the  list.  It  holds  without  slipping, 
does  not  jam  when  used,  and  unties  easily.  \\'hcii 
used  for  a  loop  it  does  not  slip  up,  but  it  must  be  care- 
fully tied.  Practice  on  this  knot  is  well  worth  the 
cfTort. 

Figs.  19  and  20  are  of  a  Slip  Knot.     It  is  readily 


Figi.21.lS. 

formed  from  a  loop  as  shown  and  is  handy  for  such 
loads  as  bags  of  cement.  It  can  be  tied  in  the  mid- 
dle of  a  line. 

Figs.  21  and  22  are  Clove  Hitches,  and  are  used  for 
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making'  a  guy  line  fast.  It  is  another  good  !<not  to 
]3ractisc  on. 

Figs.  23  and  24  are  the  Cat's  Paw  used  for  guying 
and  for  preventing  the  twisting  of  the  block  and  tackle 
system.  A  hyad  may  be  safely  suspended  on  either 
end  of  the  line. 

l""igs.  25  and  26  are  more  an  ornamental  than  use- 
ful knot,  but  it  can  be  used  on  a  single  rope  ladder  by 


making  the  knots  a  foot  apart.  It  is  useful  also  as  a 
stop  knot  for  main  lines,  as  it  will  not  go  through  a 
block. 

Figs.  27  and  28  show  a  quick  meth(jd  of  t3'.ing  up 
bundles  of  objects  such  as  lumber,  bricks,  stone,  slate, 
etc.  It  is  prol)abh-  more  secure  than  the  Timber  llitcii 
(Figs.  11  and  12)  and  is  used  for  about  the  same  pur- 
pose.— National  Builder. 


The  Engineer  and  The  Contractor 


CONTRACTS  and  S])ecitications  formed  the  top- 
ic  of  discussion   at  a   recent  meeting  of   the 
Vancouver  branch  of  the  Society  of  Civil  En- 
gineers, when  the   relationship    between    the 
engineer  and  the  contractor  and  other  interesting  mat- 
ters were  also  taken  up.     Mr.  G.  R.  (i.  Conway.   Pre- 
sident of  the  Branch,  occupied  the  chair. 

The  discussion  was  oiJened  by  Mr.  Rt)bcrtson.  <il 
the  Mc Alpine,  Robertson  Construction  Company,  who 
spoke  as  follows : 

Our  discussion  on  the  relations  of  the  engineer  and 
contractor  naturally  resolves  itself  into  a  consideration  of 
the  conditions  governing  their  business  dealings,  these  con- 
ditions being  laid  down  in  the  various  documents  which  to- 
gether form  a  contract  to  execute  work. 

The  disputes  and  litigations  which  occur  unfortunately 
so  often  show  that  there  is  much  rootn  for  improvement  in 
the  conditions  governing  contracts,  and  it  is  hoped  that  a 
frank  discussion  of  the  matter  may  help  towards  the  desire<i 
end  of  having  engineers  and  contractors  to  see  eye  to  eye. 

A  committee  of  our  Society  has  had  under  consideration 
for  a  year  the  question  of  General  Clauses  of  Specifications 
with  a  view  to  forming  the  groundwork  for  a  standard  form 
of  contract.  The  committee's  recomnien<lations  were  sul)- 
mitted  to  the  secretary  of  the  Society  and  discussed  at  the 
general  meeting  in  Montreal  in  January,  and  the  matter  has 
been  referred  back  to  the  committee  for  further  considera- 
tion. 

A  discussion  of  all  the  points  in  contracts  and  specilica- 
tions  which  are  apt  to  cause  trouble  and  litigation  would 
furnish  occupation  for  many  meetings,  and  you  will  under- 
stand that  the  few  points  which  I  raise  in  opening  this 
discussion  do  not  by  any  means  set  a  limit  to  our  proceed- 
ings, as  doubtless  all  of  you  have  in  mind  certain  points 
which  your  own  experience  has  shown  to  be  fruitful  of 
trouble. 

A  specification  with  the  plans  should  furnish  a  com- 
plete and  clear  description  of  the  work  to  be  done,  and  the. 
general  conditions  and  terms  of  the  contract  should  state 
the  conditions  under  which  the  work  will  be  carried  out.  and 
at  this  time  of  day  it  should  surely  be  possible  for  engineers 
to  draw  up'  a  contract  which  will  convey  clearly  these  con- 
ditions to  the  contractor  and  to  eliminate  a  great  many 
clauses  which  are  not  only  unnecessary  but  actually  con- 
tradictory. In  many  contracts  there  are  clauses  which  seem 
to  be  a  survival  of  traditions,  and  which  a»c  probably  in- 
cluded because  the  contract  is  copied  from  some  old  form 
and  a  few  more  clauses  added  to  it  to  meet  local  conditions, 
without  proper  consideration  being  given  to  the  effect  these 
added  clauses  may  have  on  the  original  contract.  I  will 
give  you  an  extraordinary  instance  of  a  survival  of  tradi- 
tions: 

Mention  Fire  Insurance,  Torpedo   Base. 
I  shall  now  mention  a  few  of  the  points  in  contracts  and 
specifications    which    are    fruitful    of    trouble    and    misunder- 


standing,  and   again   remind  you   that   our  discussion   is   not 
limited  to  the  points  1  raise. 

Classification  of  Excavated  Materials 

This  has  prol)a1)ly  been  the  sul)jecl  of  more  disputes 
than  any  other  single  point  in  contracts.  The  more  items 
of  classification  there  are,  naturally  the  more  likelihood 
there  is  of  dififcrences  arising,  and  the  ideal  classilication  so 
far  as  avoiding  trouble  is  concerned  would  be  to  have  two 
classifications — solid  rock,  and  all  other  materials.  I  am. 
however,  opposed  very  strongly  to  the  idea  of  making  the 
contractor  guess  at  information  which  the  engineer  himself 
might  supply,  and  I  should  like  to  see  far  more  money  spent 
in  trial  pits  and  borings — trial  pits  especially.  On  very  many 
jobs,  especially  sewer  work,  and  on  many  cuts  in  railroad 
work,  the  initial  expense  of  putting  down  trial  pits  all  .over 
the  work  would  be  trifling  compared  to  the  cost  of  the  work, 
and  would  be  saved  many  times  over  in  the  long  run.  i 
shall  refer  later  to  the  importance  of  the  personality  of  the 
engineer,  but  will  say  now  that  this  question  of  classilica- 
tion is  one  which  should  not  be  treated  in  a  cheese-paring 
way,  and  that  in  cases  of  doubt  full  consideration  should  1)C 
given  to  the  cost  of  operation,  assuming  efficient  and  pro- 
per methods  to  have  been  adopted  by  the  contractor.  It  i.-. 
quite  a  fair  statement  to  make  that  if.  on  the  completion  of 
the  excavation  of  a  railway,  the  work  were  to  be  classified 
and  valued  at  schedule  rates  by  half-a-dozcn  engineers  of 
recognized  experience  and  ability,  each  one  making  his  in- 
spection alone  and  on  a  different  day,  and  each  making  his 
classilication  without  consulting  any  of  the  others,  the  dif- 
ference between  the  highest  and  the  lowest  would  certainly 
l)e  twenty  per  cent. — which  is  of  course  the  difference 
between  a  fair  profit  and  a  serious  loss.  Reason- 
able compromise  and  fair  give-and-take  should  settle  most 
of  the  classification  disputes,  and  in  cases  of  real  hardship 
on   the   contractor   the  cost  should   be  considered. 

Schedules 

In  the  discussion  following  Mr.  Crecr's  paper  on  Ilur- 
rard  Peninsula  sewers  reference  was  made  to  the  very 
complete  information  supplied  to  the  contractors  tendering 
on  these  sewers,  especially  the  very  full  details  of  quanti- 
ties given  in  the  schedules.  I  want  to  emphasize  my  view 
that  engineers  and  architects  ought  to  supply  schedules  of 
(iuanti<ies  for  all  work.  The  time  and  money  wasted  i)y  con- 
tractors in  taking  off  quantities,  especially  in  building  jobs, 
is  appalling.  Competition  in  pricing  is  keen  enough  with- 
out adding  a  competition  in  quantity  surveying,  with  the 
additional  evil  that  it  is  very  often  the  careless  and  incom- 
petent quantity  estimator  who  gets  the  work.  I  should  like 
to  see  here  the  same  system  (on  building  contracts  especi- 
ally) as  that  adopted  in  Britain,  where  schedules  are  pre- 
pared by  qualified  quantity  surveyors.  I  believe  I  am  right 
in  saying  that  in  England  the  contractor  has  a  ground  of 
action  against  the  "surveyor  if  his  bill  of  quantities  is  wrong. 
I   do  not  object  to  a  lump-sum  contract,  but  I  consider  that 
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the  basis  for  arriving  at  tlic  hinip  sum  sliouhl  lie  llie  same  for 
all  l)id(lers.  When  I  speak  of  ()uantity  surveyors  I  refer  to 
thciii  in  connection  with  huildinK  contracts,  as  of  course  in 
what  we  might  call  Public  Works  contracts  the  engineer 
is  fully  qualitiefl   lo   prepare  a  bill   of  quantities. 

Prime  Cost  Sums 
While  we  are  speaking  of  schedules  there  is  one  class 
of  item  that  1  should  like  to  see  included  much  oftener,  and 
that  is  the  item  of  prime  cost  suilis.  In  many  cases,  especi- 
ally in  building  contracts,  specific  articles  of  eciuipment  arc 
mentioned  of  which  there  may  be  many  grades  on  the  mar- 
ket, and  the  contractor  is  often  at  a  loss  to  know  what  par- 
ticular grade  is  required.  In  such  a  case  an  item  stating  a 
definite  sum  to  be  included  puts  all  bidders  on  the  same  foot- 
ing. Another  instance  of  a  somewhat  similar  nature  is  that 
where  stone  from  a  particular  quarry  is  specified  to  be  used 
for  building  purposes.  It  happens  sometimes  that  the  owner 
of  a  quarry  is  a  contractor  who  is  bidding  on  the  work,  and 
such  a  condition  of  affairs  is  apt  to  operate  in  favor  of  the 
contractor  who  owns  the  quarry.  In  such  a  case  1  think  that 
it  would  be  an  improvement  on  a  prime  cost  item  if  the  en- 
gineer or  architect  were  to  say  that  the  stone  will  be  pro- 
vided by  the  owner. 

Arbitration 

A  generally  approved  practice  provides  for  what  is 
usually  called  a  three-man  arbitration  on  disputes  other 
than  these  regarding  quality  of  iiiaterial  and  class  of  work- 
manship. Quite  a  number  of  contracts,  however,  nominate 
the  engineer  as  arbitrator,  and  state  that  there  can  be  n(3 
appeal  from  his  decision.  This,  to  my  mind,  is  manifestly 
unfair,  and  especially  so  in  this  country,  where  so  much 
work  is  carried  out  by  corporations  and  companies  employ- 
ing their  own  engineer.  The  evil  is  very  much  lessened 
where  the  owners  employ  an  outside  firm  of  engineers  as 
their  representative — for  my  experience  has  been  that  engi- 
neers in  i)rivate  practice,  as  a  body,  really  do  their  best  to 
adjudicate  fairly  in  cases  in  dispute.  Consider,  however,  the 
case  of  a  small  municipality,  employing  (as  small  munici- 
palities usually  do)  a  young  engineer.  I  submit  that  in  such 
a  case,  as  in  many  others,  human  nature  has  to  l)c  considered, 
and  the  engineer  knows  that  if  his  decision  favors  the  con- 
tractor he  will  probably  be  severely  criticised  by  his  Coun- 
cil, the  members  of  which  usually  know  very  little  about  the 
real  merits  of  the  case.  This  is  especially  the  case  if  any  of 
the  trouble  appears  to  arise  from  causes  which  may  be  laid 
at  the  door  of  the  engineer,  and  I  submit  that  such  a  state 
of  affairs  is  not  conducive  to  the  scales  of  justice  being  held 
evenly. 

Discrimination  in  Letting  Work 

When,  tenders  are  called  for  any  work  the  advertise- 
ment usually  states  that  the  lowest  or  any  tender  will  not 
necessarily  be  accepted.  In  practice  this  clause  is  taken  ad- 
vantage of  when  all  the  bids  are  considered  too  high,  but  it 
is  very  seldom  considered  when  the  bids  are  too  low.  In 
other  words,  the  owner  protects  himself  against  what  he 
may  think  a  high  price,  but  should  the  price  be  too  low  that 
is  a  matter  for  the  contractor  and  the  bonding  company. 
Now,  the  contracting  business  here  is  and  has  been  for  some 
time  in  a  very  bad  way.  Apart  from  the  actual  scarcity  of 
work,  ]  am  certain  that  three  out-  of  four  jobs  let  now  are 
let  below  cost.  The  list  of  contractors  who  have  fallen  by 
the  way  is  appalling,  as  the  banks  and  supply  houses  will 
tell  you,  and  in  my  opinion  this  is  due  nearly  always  to  the 
work  having  been  taken  at  too  low  a  price — very  often  by 
unknown  men  who  have  nothing  to  lose,  and  who,  in  the 
slang  of  the  country,  are  operating  on  a  shoe-string. 

As  business  conditions  settle  down  in  the  West  I  hope 
to  see  the  engineers  grading  contractors  according  to  their 
records.     To   be  a   good   contractor  docs   not   mean   (hat   a 


man  must  be  a  big  contractor.  There  arc  jobs  for  all  grades, 
the  usual  rough  line  of  division  being  that  of  financial  abil- 
ity to  carry  out  works  of  a  certain  size.  I  am  more  familiar 
with  British  practice  in  this  respect,  and  it  is  quite  the  usual 
thing  for  an  engineer  to  keep  lists  of  reliable  contractors, 
graded  according  to  the  size  of  job  they  can  handle.  The 
small  men  are  not  asked  to  tender  on  big  jobs,  nor  are  the 
big  men  asked  to  bid  on  small  jobs.  I  should  like  to  see 
engineers  here  in  a  position  strong  enough  to  enable  thcni 
to  say.  when  a  tender  which  is  obviously  too  low  is  submit- 
ted by  a  man  or  firm  of  consistently  bad  reputation,  that  his 
bid  should  not  be  considered.  Unfortunately,  in  the  rather 
peculiar  state  of  business  morality  here,  such  action  by  an 
engineer  would  almost  certainly  lead  to  his  being  accused 
of  wanting  the  work  to  go  to  some  favorite  of  his  own. 

When  I  came  to  Vancouver  five  years  ago  I  called  on 
an  engineer  who  was  then  handling  a  large  amount  of  work. 
and  presented  my  credentials.  He  told  me  it  was  a  matter 
of  indifTerence  to  him  whether  a  bidder  on  his  work  was  a 
contractor  or  not — that  if  the  lowest  man  could  put  up  a 
bond  he  would  always  get  the  work.  I  should  have  great 
hesitation  in  taking  a  contract  from  that  engineer.  And  this 
brings  me  to  what  is  probably  the  most  important  factor  in 
the  relations  of  the  engineer  and  the  contractor.  I  refer  to 
the  personality  of  the  engineer.  It  is  quite  a  common  say- 
ing among  contractors  that  if  every  clause  in  a  contract 
were  carried  out  to  the  letter  every  contractor  would  be  put 
out  of  business.  Some  engineers  have  a  notoriously  ba«l 
name,  and  do  not  seefti  to  appreciate  the  responsibilities  of 
the  honorable  positions  they  occupy.  If  the  contract  is  used 
merely  as  a  legal  document,  and  constantly  held  over  the 
contractor  as  a  club,  and  harassing  and  vexatious  condi- 
tions insisted  on  unnecessarily,  trouble  is  sure  to  follow. 
The  wise  engineer  knows  that  many  contract  conditions  can 
be  ignored  without  any  harm  being  donci  and  that  many 
facilities  can  be  given  to  a  contractor  to  help  on  the  work; 
and  if  contractors  as  a  body  do  not  take  an  unfair  advant- 
age of'  these  concessions,  but  in  their  turn  are  prepared  to  go 
out  of  their  way,  even  at  an  extra  expense,  to  meet  some 
special  request  of  the  engineer,  and  play  the  game  of  give- 
and-take  in  a  reasonable  way  without  expecting  extra  pay 
for  every  trifling  piece  of  extra  work,  I  feel  sure  that  the 
relations  of  the  engineer  and  the  contractor  will  improve  to 
such  an  extent  as  to  eliminate  a  great  many  of  the  dispute.- 
which  at  present  are  but  too  frequent. 


Prevention  of  Dry  Rot  in  Mill  Buildings 

PRI".\I'X  ri\  !•".    measures    recomiiieiidcd    in    ilic 
case  of  dry  rot  in  mill  hiiildiiigs  are  discussed 
by  Mr.  V.  J.  Hoxie,  engineer  and  special  in- 
spector for  the    Associated    Factory    Mutual 
I'ire   Insurance  Companies,  in  an  informative  btioklct 
entitled  ■■J)ry  Kot  in  Timber,"  from  wbidi  the  follow - 
injj  extract  is  taken : 

Ventilation  and  Painting 

Ventilation  is  generally  the  first  preventive  measure  sug- 
gested. Dry  wood  which  is  placed  in  an  atmosphere  well  be- 
low the  moisture  requirements  of  a  given  fungus  is  undoubt- 
edly incapable  of  infection  with  that  fungus,  but  ventilation 
does  not  necessarily  cause  drying,  as  the  wood  will  come 
into  equilibrium  with  the  moisture  in  the  air  and  will  become 
dryer  or  wetter  in  proportion  to  the  relative  humidity  of  the 
air  with  which  it  is  ventilated.  Therefore,  timber  ventilated 
with  moist  air  may  have  its  rate  of  rotting  accelerated  rather 
than  retarded.  .\s  an  example,  a  thoroughly  waterproof 
covering  for  a  column  which  had  been  completely  dried  would 
be  more  useful  than  a  hole  through  the  centre  for  ventilation 
if  this  column  were  used  in  a  moist  paper  mill. 

.\  heavy  coat  of  paint  may  accelerate  or  retard  the  rate 
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of  rotting,  depending  upon  whether  it  prevents  the  wood 
from  absorbing  or  giving  up  moisture.  The  condition  most 
commonly  met  in  which  paint  causes  rotting  is  when  it  is  ap- 
plied to  green  timber  saturated  with  water.  With  sound 
timbers  which  are  to  be  placed  in  a  moist  atmosphere,  a  paint 
will  doubtless  prove  beneficial  in  proportion  to  its  water- 
proofing power.  "Cold  water  paint"  or  "fireproofing"  paint 
containing  hygroscopic  materials  would  be  expected  to  ac- 
celerate the  progress  of  dry  rot,  because  it  attracts  moisture 
from  the  air  and  increases  the  moisture  in  the  wood. 

Life  of  Fungi 

Dry-rot  fungi  grow  by  two  methods  of  reproduction. 
The  common  reproductive  spore  grows  over  the  surface  of 
the  plant,  but  under  unfavorable  conditions,  such  as  insufifi- 
cient  moisture,  the  plant  separates  into  small  sections  which 
can  sprout  and  grow  again  when  conditions  are  favorable, 
and  can  remain  from  two  to  four  years  in  the  resting  state. 

Dry  rot  is  chiefly  spread  by  direct  contact,  but  possibly 
living  spores  carried  in  the  air  can  take  root  when  they  find 
a  favorable  resting  place.  Fungi  are  frequently  carried  in 
lumber  and  spread  to  other  susceptible  material  by  placing 
it  in  large  piles  with  scant  ventilation.  As  a  result  of  this, 
beams  are  often  found  more  deeply  infected  in  the  middle 
than  at  the  ends. 

Prevention  by  Heating  and  Drying 

Often  an  infected  building  can  be  sterilized  by  skilful  use 
of  its  own  heating  system.  Dry-rot  fungus  is  particularly 
sensitive  to  heat,  a  temperature  of  108  deg.  Fahr.  for  three 
hours  or  115  deg.  for  one  hour  being  sufficient  to  kill  it.  It 
is  also  killed  by  complete  dryness,  but  ordinary  air  drying 
does  not  destroy  it.  A  badly  infected  mill  was  treated  four 
times  over  the  week-end  by  using  its  own  steam-heating  plant 
and  raising  the  .temperature  to  115  deg.  Fahr.,  but  later  it 
was  found  that  the  disease  had  already  progressed  so  far  that 
the  beams  had  to  be  replaced.  To  test  the  effectiveness  of 
the  treatment,  specimens  were  taken  from  forty  badly  rotted 
beams  and  only  four  showed  living  fungi,  while,  on  the  other 
hand,  beams  removed  from  the  mill  before  it  was  heat-treat- 
ed showed  a  vigorous  growth  of  fungus  on  cultivation,  and 
also  the  formation  of  normal  fruiting  plants  when  left  lying 
in  the  yard. 

While  these  experiments  are  not  absolutely  conclusive, 
they  are  very  encouraging  and  indicate  that  the  small  cost  of 
putting  steam  on  the  heat  coils  is  well  worth  trying,  if  there 
be  any  suspicion  of  dry  rot  in  a  new  building.  Heating  will 
probably  prove  more  efficient  in  the  few  scattered  super- 
ficial inspections  of  a  mill  just  completed  than  it  did  in  this 
mill,  where  the  growth  had  been  in  active  progress  for  two 
years  or  more  and  had  deeply  penetrated  the  susceptible  ma- 
terial. 

Holes  in  Columns  and  Double  Beams 

Sometimes  holes  are  bored  in  columns  and  beams  for  the 
object  of  preventing  dry  rot,  but  the  common  custom  of  bor- 
ing green  or  wet  columns  just  before  they  are  put  in  place  in 
a  building  and  using  moist  lumber  for  double  beams  leaves 
ideal  places  for  the  growth  of  fungus,  as  the  air  in  the  open- 
ings may  be  nearly  saturated  with  moisture.  The  holes  in  the 
columns  have  the  additional  objection  of  forming  a  conveni- 
ent passageway  for  the  fungus  to  pass  rapidly  from  floor  to 
floor  before  the  building  has  dried  out. 

In  slow-burning  timber  construction  it  has  been  custom- 
ary in  many  cases  where  an  unusually  stiflf  floor  is  required 
to  use  2  X  4-in.  or  3  x  6-in.  planks  spiked  together  on  edge  for 
forming  the  floor.  This  so-called  laminated  construction  is 
very  treacherous  so  far  as  rotting  is  concerned,  particularly 
if  the  planks  of  the  lower  floors  before  the  walls  of  the  upper 
storeys  are  complete,  thus  leaving  them  exposed  to  the  weath- 
er until  the  roof  is  put  on.  Sometimes  the  floors  become 
thoroughly  water-soaked  by  means  of  the  numerous  cracks 


between  the  planks  on  edge  and  by  the  top  flooring.  This 
moisture  encourages  rot.  In  storehouses  for  which  this  form 
of  floor  is  frequently  used,  the  conditions  are  worse  than  in 
the  manufacturing  rooms  because  the  storehouses  are  seldom 
artificially  warmed  in  winter,  thereby  giving  less  opportunity 
for  drying.  Several  such  cases  have  been  reported  within  a 
few  months. 


Engine  Houses  :    Principles  of  Design 

THE  careful  study  which  the  American  Railway 
Engineering  Association  has  given  to  engine 
house  designing  in  recent  years  has  resulted 
in  definite  conclusions,  which  are  embodied  in 
the  following  report  of  the  Committee  on  Buildings : 

Form 

(a)  The  circular  form  is  preferable. 

(b)  At  points  where  not  more  than  three  or  four  loco- 
motives are  housed  at  one  time,  and  where  it  is  more  econo- 
mical to  provide  a  "Y"  track  than  a  turntable,  or  where  it 
is  not  necessary  to  turn  locomotives,  a  rectangular  house, 
either  with  through  tracks,  or  with  switches  at  one  end  only, 
may  be  desirable. 

(c)  At  shops  where  a  transfer  table  is  used,  a  rectangu- 
lar engine  house  served  by  the  transfer  table  may  be  desir- 
able. 

Turntable 

(a)  The  turntable  should  be  long  enough  to  balance  the 
engine  when  the  tender  is  empty. 

(b)  A  deck  turntable  is  preferable  to  a  through   table. 

(c)  At  important  terminals,  turntables  are  most  econ- 
omically operated  by  mechanical  means.  Where  few  and 
light  engines  are  turned,  hand  operation  may  be   desirable. 

Where  electric  power  can  be  obtained  at  a  reasonable 
cost,  an  electric  tractor  is  the  most  efficient  means  for  oper- 
ating a  turntable,  the  cost  of  power  is  cheaper,  and  it  is  su- 
perior in  continuity  of  service  and  maintenance.  The  first 
cost  is  approximately  the  same  as  an  air  motor  of  equal 
power  and  size. 

Power  wires  are  brought  to  table  by  either  the  overhead 
or  the  underground  method.  Overhead  device  has  the  ad- 
vantage of  accessibility  for  inspection  and  repair.  Special 
care  must  be  taken  to  properly  protect  the  collector  head  from 
weather  and  gases  and  support  collector  rigidly  (framework 
supporting  same  should  be  fastened  to  a  steel  frame  of  table 
and  not  to  ties,  and  must  be  securely  braced);  the  wires 
should  be  large  enough  to  keep  them  from  breaking  from 
sleet  and  should  be  supported  to  framework  supporting  col- 
lector. Any  play  at  table  mutiplies  at  collector  head.  Wires 
should  be  brought  to  pole,  close  to  curb  of  turntable,  keep- 
ing lines  as  far  distant  from  nearest  wall  of  roundhouse  as 
possible,  to  minimize  the  danger  of  destruction  by  fire. 

When  the  underground  system  is  properly  installed,  its 
advantages  are  that  all  exposed  non-current  carrying  parts 
are  permanently  grounded,  including  the  circular-track  rail 
(the  only  part  of  system  to  repair  is  collector  head);  non- 
interference from  weather  if  turntable  pit  is  properly  drain- 
ed. 

The  disadvantages  are:  The  wire  is  not  so  easily  repair- 
ed, and  is  much  more  difficult  to  originally  install,  as  it  must 
be  properly  protected  from  water,  and  cannot  be  success- 
fully laid  in  a  fill  or  on  ground  where  settlement  or  shifting 
takes  place.  Where  turntable  pit  cannot  be  well  drained,  it 
cannot  be  used  with  success.  It  has  the  advantage  of  pro- 
tecting power  to  run  table  in  case  of  fire  to  roundhouse,  es- 
pecially in  one  of  a  nearly  complete  circle. 

Compressed  air  tractors  are  frequently  used. 

Ordinarily  the  power  costs  much  more  than  electricity 
and  is  not  so  reliable.  At  points  having  no  power  plant  the 
locomotive   to  be   turned  furnishes   the   compressed   air;   in 
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this  case  an  auxiliary  supply  should  be  maintained   by   pro 
viding  small  air  tank  secured  to  the  turntable  for  operating 
it  before  or  after  the  engine  is  placed. 

(d)  The    deck   on    turntable   should   be    wide   enough    to 
■  provide   a   walk   on   each    side   and    be   protected    with    h.'ind 

''^'''-  Turntable  Pit 

(a)  The  turntable  pit  should  be  well  drained  and  prefer- 
ably paved. 

.   (b)  The  circle  wall  should  be  of  concrete  or  brick,  with 
a  wood  coping  not  less  than  6  inches  thick. 

(c)  The  circle  rail  should  preferably  bear  directly  on 
concrete  base.  The  use  of  wood  ties  and  tic  plates  supported 
by  masonry  is  desirable  under  some  conditions. 

(d)  Easy  access  to  the  interior  of  a  turntal)le  for  the  oil- 
ing of  bearings,  painting  and  inspection  should  be  provided 
in  the  design  of  the  turntable  pit,  unless  ample  provision  is 
made  in  the  turntable  itself. 

Door  Openings 
The  clear  opening  of  entrance  doors  should  not  be  less 
than  13  ft.  in  width  and  IG  ft.  in  height. 

Doors 

Doors  should  be  easily  operated,  fit  snugly,  be  easily 
repaired  and  maintained,  and  should  admit  of  the  use  of 
small  doors.  j.^^^^^ 

(a)  Lead  tracks  to  the  turntable  should  line  up  witi; 
tracks  of  the  engine  house  where  possible. 

(b)  Tracks  should  be  on  a  level  grade  and  should  be 
provided  with  stop  blocks. 

(c)  Special  fastenings  of  the  track  rails  at  the  circle 
wall  and  on  the  turntable  are  desirable  to  prevent  movement 
of  the  rails,  to  give  good  bearing,  and  to  lessen  the  damage 
from  derailed  wheels. 

Position  of  Locomotive 

In  a  circular  house  the  locomotive  should  stand  nor- 
mally with  the  tender  toward  the  turntable. 

Length  of  House 

The  length  of  stall  along  centre  line  of  track  should  be 
at  least  15  ft.  greater  than  the  over-all  length  of  the  loco- 
motive, to  provide  a  walk-way  behind  the  tender,  a  trucking 
space  in  front  of  the  pilot  and  a  certain  distance  in  which 
to  stop  the  locomotive  or  to  move  it  to  bring  side  rods  or 
other  parts  into  convenient  positions. 

Materials 

(a)  The  material  used  in  construction  of  the  house 
should  be  non-corrosive,  unless  proper  care  be  taken  to  pre- 
vent corrosion. 

(b)  The  additional  security  against  interruption  to  traf- 
fic from  fire  warrants  serious  consideration  of  the  use  of  a 
fireproof  roof,  and  dividing  the  engine  house  into  units  of 
appro.ximately  ten  stalls  by  the  use  of  division  walls  built  of 
fireproof  material. 

(c)  When  the  roof  is  of  reinforced  concrete  the  columns 
and  roofbeams  should  be  of  the  same  material. 

(d)  Reinforced  concrete  should  be  used  for  the  walls 
only  where  special  conditions  reduce  its  cost  below  that  of 
brick  or  plain  concrete,  and  should  not  be  used  for  that  por- 
tion of  the  wall  directly  in  line  of  track  where  engine  is 
liable  to  run  into  it.  g^^j^^  pjj^ 

Engine  pits  should  be  not  less  than  60  It.  in  length, 
with  convex  floor,  with  drainage  toward  the  turntable.  The 
walls  and  floors  may  be  of  concrete.  Proper  provision 
should  be  made  for  the  support  of  the  jacking  timbers. 

Smoke  Jacks 
The  smoke  jacks  should  be  fixed.     The  bottom  opening 
should  not  be  less  than  42  ins.  wide  and  long  enough  to  re- 
ceive the  smoke  from  the  stack  at  its  limiting  positions,  due 


to  the  adjustment  of  the  driving  wheels  to  bring  the  bide 
rods  in  proper  position  for  repairs.  The  bottom  of  the  jack 
should  be  as  low  as  the  engines  will  allow,  and  it  should  be 
furnished  with  a  drip  trough.  The  slope  upward  should  be 
gradual  to  the  flue.  The  area  of  the  -cross-section  of  the 
flue  should  not  be  less  than  7  sq.  ft.,  and  the  jack  should  be 
made  of  non-combustible  material.  (This  design  of  jack  ap- 
plies to  all  houses  where  regulations  will  permit.  In  some 
cities,  where  smoke  abatement  laws  are  in  force,  special  de- 
sign of  jacks  are  necessary.) 

Floors 
The  floor  should  be  of  permanent  construction.    It  should 
be  crowned  between  pits. 

Drop  Pits 
Drop  pits  should  be  provided   for   handling  truck,   driv- 
ing and  trailer  wheels. 

Heating 

(a)  Heat  should  be  concentrated  at  the  pits.  The  out- 
lets should  be  fitted  with  dampers,  so  that  heat  can  be  cut 
off  while  men  are  working  in  the  pit. 

(b)  The  general  temperature  of  the  engine  house  should 
be  kept,  between  50  deg.  and  60  deg. 

(c)  The  recommended  method  for  heating  is  by  hot  air 
driven  by  fans  through  permanent  ducts,  which  should  be 
under  the  floor,  where  practicable.  The  fresh  air  supply 
should  be  taken  from  the  exterior  of  the  building  and  no  re- 
circulation allowed.  It  should  be  delivered  to  the  pits  under 
the  engine  portion  of  the  locomotive.  It  should  be  heated 
as  far  as  possible  by  exhaust  steam,  supplemented,  as  re- 
quired,  by  live   steam. 

Window  Lights 

(a)  The  disadvantages  of  skylights  are  so  much  greater 
than  their  advantages  as  to  make  them  undesirable. 

(b)  Windows  in  the  outer  walls  should  be  made  as  large 
as  practicable  with  the  largest  glass  or  light  area  consistent 
with  the  requisite  strength.  In  general,  the  lower  sill  should 
be  not  more  than  4  ft.  from  the  floor,  and  only  sufficient 
space  left  between  pilasters  and  sides  of  window  frames  ani 
girders  and  window  heads  to  properly  secure  the  window 
Irames.  Windows  or  transoms  as  large  as  practicable  shoul.^ 
be  provided  over  all  doors  where  locomotives  enter.  Win- 
dow lights  in  doors  are  objectionable  on  account  of  diffi- 
culty of  maintenance. 

Electric  Lighting 
General  distribution  of  illumination  should  be  provided 
between  pits  by  arranging  a  number  of  lights  to  avoid 
shadows  and  to  give  good  light  for  workmen  at  the  sides 
of  the  locomotives.  There  should  be  plugged  outlets  for 
incandescent  lamps  in  each  alternate  space  between  pits. 

Piping 

(a)  The  engine  house  should  be  equipped  with  piping 
for  air,  steam  and  water  supply,  and  where  desired,  piping 
for  a  washout  and  refilling  system  should  be  installed. 
Where  this  system  is  installed,  the  blowoflf  lines  should  be 
led  to  a  central  reservoir;  where  it  is  not  used,  the  blowoflf 
lines  should  be  led  outsi'de  the  house. 

(b)  The  steam  outlet  should  be  located  near  the  front 
end  of  the  boiler.  The  blowoflf  pipe,  the  air,  the  washout 
and  refilling  water  and  the  cold-water  connections  should  be 
near  the  front  end  of  the  firebox.  Connections  need  only  be 
provided  in  alternate  space  between  stalls. 

Tools 
There  should  ordinarily  be  facilities  provided  for  hand 
tools  and  for  the  location  of  a  few  machine  tools,  preferably 
electrically  driven. 

Hoists 
Hoists   with    diflfcrential    blocks   are    generally    used   for 
handling   heavy   repair   parts,  and   suitable  provision   should 
be  provided  for  supporting  them. 
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Comparative   Costs  of  Brick  and  Concrete 
Roads  in  Illinois 

By  H.  E.   Bilgeri 

FROM  the  actual  cost  records  of  constructing 
about  73  different  sections  of  state  highway  in 
Illinois  during  the  last  year  it  is  certain  that 
the  itemized  estimates  were  reasonably  well 
balanced.  Uy  excluding  all  rough  grading,  drainage 
structures  and  the  like,  and  prorating  the  estimated 
cost  of  the  pavement  proper  to  the  contractor's  bid,  u 
is  possible  to  get  not  only  relative  figures,  but  almost 
absolute  prices  on  the  different  concrete  and  brick 
pavements  proper. 

From  the  experience  gained  on  these  7.3  contracts, 
it  would  appear  that  where  the  haul  does  not  exceed 
2  mi,  the  brick  pavement  proper  has  been  built  at  an 
average  cost  to  the  taxpayers  of  $2  per  sq.  yd.  and  the 
concrete  pavement  proper  at  a  cost  of  $1.20  ])er  sq. 
yd.  The  greate.st  variation  from  the.se  average  figures 
is  not  large,  and  they  may  l)e  taken  as  sul)stantially 
correct,  save  that  with  slight  changes  in  the  specifica- 
tions the  price  of  the  brick  pavement  i)ro])er,  including 
the  concrete  curb,  could  have  been  reduced  to  $l.'X). 
Having  those  two  figures  in  mind,  $1.90  for  brick  and 
$1.20  for  concrete,  it  is  interesting  to  con.sider  some  of 
the  economic  features  of  these  two  types  of  pavement. 

If  we  assume  for  road  improvement  the  issuance 
of  5  per  cent.  20-year  serial  bonds,  payable  annually, 
the  interest  charges  on  the  \alue  of  1  sq.  yd.  of  brick 
pavement  would  be  $1. 

Reliable  data  on  the  maintenance  and  repair  ex- 
penses for  brick  roads  in  rural  territory  are  not  avail- 
able. From  what  are  available,  however,  and  from  the 
experience  of  small  cities  with  this  type  of  pavement, 
it  would  appear  that  a  charge  of  Ic.  per  .sq.  yd.  per 
year  would  be  sufficient  to  cover  all  maintenance  and 
repair  on  a  brick  road  in  rural  territory  for  the  first  2,3 
years. 

The,se  three  costs — namely,  first  cost,  interest  and 
maintenance — total  $3.15  per  sq.  yd.  as  the  actual  cost 
to  the  taxpayers  of  a  brick  road  at  the  end  of  25  years. 
Maintenance  charges  on  the  shoulders  and  right-of- 
way  are  excluded  from  this  consideration,  inasmuch 
as  they  apply  equally  to  whatever  type  of  ])avement  is 
adopted. 

The  corresponding  interest  charges  on  the  cost  of 
1  sq.  yd.  of  concrete  pavement  would  amoimt  to  63c. 
Cost  data  on  the  maintenance  and  repair  of  concrete 
roads  are  even  more  meagre  than  on  brick,  and  esti- 
mates as  to  the  probable  life  of  the  road  are  still  more 
at  variance.  One  wttuld  be  jjresumptuous,  indeed,  to 
assume  that  under  mixed  traffic  conditions  the  ])rob- 
able  life  of  a  concrete  road  would  l)e  as  long  as  that  of 
a  brick  road.  However,  from  the  experience  with  the 
concrete  roads  that  have  been  constructed  in  recent 
years  under  the  supervision  of  the  Illinois  State  High- 
way Department,  and  from  my  own  personal  obser- 
vations elsewhere,  there  is  every  indication  that  the 
concrete  road  is  amply  capal)le  of  rendering  a  service 
fully  commensurate  with  its  cost  of  construction. 

It  is  quite  probal)le  that  after  a  service  of  nearly  13 
years  under  mixed  traffic,  the  road  would  economically 
admit  of  resurfacing.  I'rom  present  knowledge  it 
would  appear  that  the  most  practicable  low-first-cost 
resurfacing  for  a  concrete  road,  unevenly  worn,  is  one 
of  bituminous  concrete  some  3  ins.  in  average. thick- 
ness. It  is  quite  likely  that  this  surfacing  would  incur 
an   expenditure   of   as   much   as   75c.   per   sq.   yd.     To 

♦From  a  paper  read  before  Uie  Illinois  Society  of  Engineers  and  Sur- 
veyors 
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meet  this  expense,  if  we  issue  5-year  serial  bonds,  pay- 
able annually,  computing  interest  as  before,  and  esti- 
mating maintenance  charges  at  2c.  per  sq.  yd.  per  year 
throughout  the  25  years,  we  have  a  total  cost  of  a  con- 
crete, bituminous-top  road  at  the  end  of  25  years  of 
$3.19  per  sq.  yd. 

It  is  hardly  probable  that  the  maintenance  and  re- 
l^air  charges  under  the  conditions  in  question  could 
fall  below  2c.  per  sq.  yd.;  but  it  goes  without  saying 
that  there  are  elements  of  uncertainty  in  the  foregoing 
consideration  of  upkeep  in  both  types  of  ])avement,  as 
well  as  in  pr<jbable  life.  Moreover,  the  other  estimate.-; 
of  cost  will  be  somewhat  modified  by  local  conditions. 

Omitting  topt)graphic  requirements  it  can  be  stated 
generally  that  the  considerations  in  order  of  weight  for 
the  adoption  of  these  types  of  pavement  are,  first,  in- 
trinsic merit ;  second,  a  final  cost  to  the  taxpayers. 


The  Channel  Project 

MR.  .Arthur  1-ell,  M.l'.,  Chairman  of  the  Uritish 
House  of  Commons  Channel  Tunnel  Com- 
mittee, in  view  of  the  many  inquiries  re- 
ceived as  to  the  present  position  of  the  Eng- 
lish Channel  tunnel  project,  has  issued  a  statement  in 
which  the  view  is  expressed  that  although  the  war  has 
delayed  the  commencement  of  the  tunnel,  it  has  ren- 
dered the  actual  building  of  it  much  more  certain.  "It 
is  too  .soon,"  the  statement  goes  on,  "to  discuss  the 
efTect  it  would  have  had  on  this  war.  \\  hether  the 
German  advance  on  I'aris  would  have  been  on  the 
whole  or  partly  diverted  against  Calais  and  the  French 
defences  at  the  mouth  of  the  tunnel — whether  the  tun- 
nel would  have  been  captured  and  its  flooding  and  in- 
terruption by  us  rendered  neces.sary — how  much  per- 
manent damage  would  have  been  done  to  it — these  are 
all  most  interesting  subjects,  but  tiiey  cannot  be  use- 
fully discussed  now.  We  can  only  take  the  results  of 
the  war  as  we  have  found  them,  and  Calais  and  the 
h'rench  end  of  the  tunnel  and  the  railway  from  Calais 
to  Paris,  although  threatened,  have  remained  in  the 
hands  of  the  .\llies.  The  tunnel  could,  therefore,  have 
been  used  for  the  transport  of  our  Ex])editionary  .Army 
and  stores,  which  it  could  have  carried  with  safety,  and 
the  delay  and  expense  ui  transhipment  for  the  Channel 
\oyage  would  have  been  avoided.  How  many  millions 
of  pounds  this  would  have  saved  us  we  cannot  yet  cal- 
culate. We  hope  that  after  the  termination  of  the  war 
the  matter  will  be  pressed  forward  without  delay,  and 
this  will  ]>e,  it  is  hoped,  one  of  the  first  great  works 
begun  when  i)eace  is  made." 


From  Montreal  comes  an  interesting  account  of  a  case 
lieard  last  week  before  the  Court  of  Review.  Briefly,  Napo 
leon  Rousseau,  a  contractor,  had  undertaken  the  erection  of  a 
house  for  one  Joseph  Raymond.  The  work  was  completed 
and  the  liouse  accepted  Ity  Raymond,  who,  however,  refused 
to  pay  because  there  had  been  a  delay  in  the  work  and  be- 
cause certain  details  had  not  been  properly  completed.  The 
evidence  disclosed  the  fact  that  the  contractor  had  deemed 
it  advisable  to  let  some  little  time  elapse  before  building  on 
the  foundations,  which  had  shifted  somewhat  on  account  of 
the  frost.  In  regard  to  the  non-completion  of  the  work,  it 
was  shown  that  the  defendant  had  done  work  amounting  only 
to  some  $5  or  ,$10.  In  giving  judgment  in  favor  of  the  plain- 
tiff the  Judge  remarked  that  the  purpose  of  the  law  was  not 
to  quibble  over  trifles,  and  that  in  Ijuilding  contracts  there 
might  often  arise  small  details  tlie  inclusion  oi  which  in  the 
contract  would  be  doubtful. 
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Great  Britain    and    the   War 

An  Inipiring  Address  by  Dr.  Cody  be-         . 
fore   The    Engineers'   Club    of  Toronto. 

TtllC  cliaiii  of  circumstance  and  event  which  led  up  to 
the  War,  the  part  played  in  the  Krcat  Eurojjean 
conflict  l)y  the  helligerent  nations,  and  the  collapse 
of  the  elaborate  plans  laid  by  the  German  General 
Staff,  were  reviewetl  by  The  Venerable  Archdeacon  Cody. 
Rector  of  .St.  Paul's  Church,  Toronto,  in  an  inspiring  address 
delivered  before  The  Engineers'  Clul)  of  Toronto  on  the  even 
ing  of  l'"ri(lay,  April  0th. 

Dr.   t-'o(ly   look  for  his  "text"  tlie   now   well-known   words 
of    Kiplini.; — 

'  Who  stands  if  Freedom  fall  ? 
Who  dies  if  England  live?" 

Tlie  outstanding  feature  of  the  address  was  the  emphasis 

laid  upon  the  right  of  Hritain's  cau.iJc,  and  the  res|)onsil)ility 

of  the  various  parts  of  the  Empire  in  striving  with  the  Motlicr 

Country   for   the   preservation   of   freedom   and   democracy   in 

the  world  and  for  a  general  recognitif)n  of  the  sacreilness  ol 

treaty  rights. 

The  speaker  dwelt  on  llie  stupcn<lous  character  of  lli>' 
War.  It  was  a  war  of  ideals — of  democracy  versus  auto 
cracy — of  freedom  versus  tyranny.  The  events  of  the  last 
few  months  had  revealed  niany  things  which  had  surprised 
and  shocked  Great  Hritain.  In  the  first  place,  there  was 
Ciermany's  world-wide  system  of  espionage;  in  the  second, 
there  was  tiie  utter  breakdown  of  German  "Kultur"  in  actual 
warfare.  .Another  element  of  surprise  had  been  the  vast 
strength  of  the  German  war  machine:  and  still  another,  the 
revelation  of  a  wide-spread  and  deep-seated  hatred  of  Eng- 
land, revealed  for  .e-xamjile  in  Lissauer's  infamous  "Chant  of 
Mate."  The  atrocities  committed  by  the  German  soldier\ 
were  the  natural  result  of  the  principles  laid  down  in  llu 
(icrnian  War  Hook  issued  l;y  the  German  General  Staff.  The 
governing  tenet  of  this  pulilication  is  that  the  end  justifies 
any  means,  and  that  anything  is  legitimate  that  ensures  sue 
cess,     h'ear  of  reprisals  is  the  only  limiting  consideration. 

Speaking  of  the  developments  of  the  War  by  sea  and  iiy 
land.  Dr.  Cody  asserted  with  pride  that  Britain  was  still 
"Mistress  of  the  Seas."  With  the  exception  of  a  few  pirati 
cal  submarines,  the  (ierman  navy  was  bottled  up,  and  liritisii 
commerce  was  free.  He  expressed  the  opinion  that  ulti- 
mately the  issue  of  the  War  would  be  determined  by  sea 
power.  On  land,  all  of  (jermany's  original  plans  had  mis 
carried.  The  enemy  had  failed  at  Xancy.  Paris  and  Sois 
sons;  he  liad  failed  at  DiiiiUirk  and  I  alais.  and  in  the  I'^ast  in 
Poland  and  (ialicia. 

The  Real  Issues  of  the  War 

•Amon.g  the  real  issues  of  tlie  War  were  those:  Is  Europe 
to  1)0  governeil  l)y  public  law  or  by  the  right  of  the  strongest? 
Hy  Treaty  rights  or  by  State  interest?  Britain  held  the  foriuev 
iiloal:  she  placed  her  all  upon  the  foundation  (>f  the  sacred 
ncss  of  treaty  rights,  and  on  the  principle  that  the  mor;il 
obligation   between   nations   must   bo   held   inviolable. 

The  second  issue  with  which  Gre;il  Britain  was  con- 
cerned was  the  status  of  the  little  nations.  Should  there  b; 
one  nation  running  over  the  whole  of  •Europe  like  a  grca; 
steam-roller,  or  should  the  liberty  of  the  smaller  nations  be 
preserved?  Britain  was  on  the  side  of  the  smaller  nations. 
The  part  played  by  the  smaller  nations  had  been  an  import 
ant  one  in  the  world's  history:  little  Palestine  had  given  us 
our  religion;  little  Greece  had  given  us  our  ideals  in  art  and 
literature.  .As  for  Belgium,  generations  yet  unborn  wouM 
arise  and  call  her  blessed.  Her  choice  lay  between  honour 
and  dishonour,  and  she  had  chosen  the  former,  paying  the 
price  with  the  terrible  desecration  and  destruction  of  her  all. 

The  critical  character  of  the  struggle  in  relation  to  the 


British  Empire  came  in  for  special  eniphasi.s  by  Dr.  Cody. 
b'rance  a)id  Russia  might  survive  defeat,  but  for  Great  Britain 
to  be  vanquished  wouhl  mean  the  end.  And  what  would  be 
more  natural  than  that  Germany  should  turn  at  once  to  Can- 
ade,  which,  by  its  own  assertion,  was  the  greatest  over-seas 
colony  in  the  world?  It  had  been  suggested  that  in  any 
event  the  United  States  would  stand  behind  Canada.  What 
protection  could  the  I'niteil  States  afford  us.  with  Germany 
bent  upon  aggression?  The  Monroe  doctrine  would  be  more 
powerless  than  even  a  "scrap  of  paper"  aRainst  a  Germany 
which  had  v:in(|uished   Europe. 

Great  Britain's  High  Ideals 

(ireat  Britain  liad  ever  stood  for  the  highest  ideals,  and 
btr  governing  characteristics  had  always  been  Iriistworthi- 
ness  and  trustfulness:  she  had  been  trustworthy  in  her  deal- 
ings with  other  nations;  trustful  in  her  treatment  of  her  sub- 
jects. The  foes  of  a  decade-  removed  were  now  in  arm.> 
against  the  German  aggressor. 

Dr.  Cody  closed  with  a  stirring  rally-call  to  the  Flag,  in 
whose  honour  the  following  verses  had  been  written  by 
Canon  Scott,  of  Quebec,  now  serving  with  the  Canadi.-m 
forces  on  the  battle-line — 

The  Colours  of  the  Flag 

What    is   the   Iduc  on   our   llag.   boys? 

The  waves  of  the  boundless  sea, 

Where  our  vessels  ride  in   their  tameless  pride. 

And  the  feet  of  the  winds  are  free; 

b'roin  the  sun  and  smiles  of  the  coral  isles 

To  the  ice  of  the  South  and  .North, 

With  dauntless  tread  through  tempests  dread 

The  .guardian  ships  go  forth. 

W  hat  is  the  white  on  our  llag,  boys? 

1  he  honour  of  our  land. 

Which  burns  in  our  sight  like  a  beacon  light. 

.\nd  stands  while  the  hills  shall  stand; 

\'ea,  dearer  than  fame  is  our  land's  great  name, 

And  we  fight,  wherever  we  be, 

b'or  the  mothers  and  wives  that  pray   for  the  lives 

( )f  the  brave  hearts  over  the  sea.  .        ' 

What  is  the  red  on  our  Hag,  boys? 
The  blood  of  our  heroes  slain 
'  111  the  burning  sands,  in  the  wild  waste  lands 
Anil  the  froth  of  the  purple  main; 
.\nd  it  cries  to  God  from  the  crimsoned  sod 
.\nd  the  crest  of  the  world  outrolled 
That  He  send  us  men  to  tight  again 
\s  cur  fathers  fought  of  oI<l. 

We'll  stand  by  the  dear  old  flag,  boys, 

W  lialever  be  said  or  done, 

Though  thf  shots  come  fast,  as  wc  face  the  blast. 

.\nd  the  foe  be  ten  to  one — 

Though  our  only  reward  be  the  thrust  of  a  sword 

.\nd  a  bullet  in  heart  or  brain. 

What  matters  one  gone,  if  the  flag  float  on 
\nd  Britain  be  Lord  of  the  main! 

-Frctlcrick  Ccotsc  Scott. 

The  close  of  Dr.  Cody's  address  was  marked  by  an  en- 
thusiastic demonstration  on  the  part  of  the  members.  .A  vott 
of  thanks  was  moved  by  the  City  Works  Commissioner.  M"-. 
K.  C.  Harris,  and  seconded  by  Mr.  T.  S.  Young.  Mr.  W.  A. 
Bucke.  I'irst  Vice-President  of  the  Club,  was  in  the  Chair. 


Mr.  C.  D.  Mc.\rthur,  of  Hahfax.  of  the  coniraeiuig  nrin 
of  holey  Brothers,  Welch  &  Stewart,  gave  an  illustrated  ad- 
drcs.s.  "The  I'.se  of  Steel  Forms  for  Concrete,"  at  a  recent 
meeting   of   the    Nova   Scotia    Engineering    Society. 
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The  Nanaimo  Paving  Company,  Limited,  is  a  new  Van- 
couver concern  incorporated  with  a  capital  of  $30,000. 

Among  the  items  included  in  the  Dominion  Government 
estimates  is  $350,000  for  harbor  improvements  at  Vancouver, 
B.C. 

At  a  special  meeting  of  the  Dominion  Bridge  Company, 
held  in  Montreal,  authority  was  given  to  enter  into  the  manu- 
facture of  guns  and  ammunition. 

The  Fairview  Sand  and  Gravel  Company,  Limited,  has 
been  incorporated  with  a  capital  of  $25,000.  The  head  oflicj 
of  the  concern  will  be  at  Vancouver. 

Edmonton,  Alta.,  is  putting  paving  work  in  hand  this 
spring  estimated  to  cost  $1.30,000.  Details  are  in  the  hands 
of  the  City  Engineer,  Mr.  Latornell. 

Halifax  is  adding  to  its  municipal  engineering  activities, 
sewer  extensions  estimated  to  cost  $150,000.  The  City  Engi- 
neer, Mr.  T.  W.  W.  Doane,  will  direct  the  work. 

At  Peterborough,  Ont.,  the  City  Council  has  started  work 
on  the  construction  of  a  sewage  disposal  system  estimated 
to  cost  $100,000.  The  work  is  under  the  direction  of  the  City 
Engineer,  Mr.  R.  H.  Parsons. 

The  Paving  and  Construction  Company  of  Canada,  Lim- 
ited, Montreal,  has  been  incorporated  with  a  capital  of  $100,- 
000.  The  incorporators  include  L.  H.  Durand,  J.  A.  Boutet, 
and  B.  Brault,  all  of  Montreal. 

The  Dominion  Jiailway  Board  has  granted  the  applica- 
tion of  the  City  of  Toronto  for  the  approval  of  its  plans  for 
the  construction  o  a  subway  under  the  Grand  Trunk  tracks 
at  the  proposed  extension  of  Wilton  Avenue  to  connect  with 
Dickens  Street. 

The  C.  P.  R.  have  instructed  Messrs.  Darling  &  Pearson. 
Toronto,  to  draw  plans  for  a  new  station  at  North  Toronto 
The  tenders  will  be  received  at  the  end  of  July  by  Mr.  D.  H. 
Mapes,  engineer  of  buildings,  Windsor  Station,  Montreal. 
The  estimated  cost  is  $200,000. 

Among  the  larger  building  jobs  on  which  contractors  arc 
now  figuring  is  the  armoury  at  Calgary,  Alta.,  estimated  to 
cost  $350,000.  The  site  for  this  building  has  been  donated 
by  the  City  Council.  The  actual  building  will  be  erected  by 
the  Dominion   Government. 

Messrs.  R.  S.  and  W.  S.  Lea,  consulting  engineers,  Mon- 
treal, are  preparing  a  preliminary  report  on  means  to  im- 
prove or  to  replace  the  present  pumping  plant  for  the  supply 
of  water  for  Three  Rivers,  P.Q.  The  report  is  being  made  on 
instructions  from  the  City  Council. 

In  future,  tenders  for  the  supply  of  asphalt  to  the  Citj'  of 
Montreal  will  be  open  to  all  firms,  the  agreement  for  the 
present  supply  having  expired.  The  Controllers  have  drawn 
up  a  set  of  specifications,  but  at  the  same  time  are  open  to 
consider  supplies  based  on  specifications  by  bidders.  Analy- 
ses of  the  material  will  be  made  by  McGill  and  Laval  Uni- 
versities. 

Rail  laying  has  been  started  with  the  advent  of  spring- 
weather  on  the  Kettle  Valley  Railroad  in  British  Columbia, 
and  it  is  expected  that  the  last  link  in  the  connection  with  the 
main  line  of  the  Canadian  Pacific  Railway  will  be  completed 
by  June  1,  in  time  for  the  inauguration  of  regular  service 
when    the    new    summer   schedule   becomes    effective    on    the 


main  line.  The  bridge  over  the  Eraser  River  near  Hope, 
which  connects  the  main  line  of  the  Canadian  Pacific  Rail- 
road with  the  new  Hope  Mountain  line,  has  been  completed, 
and  rails  have  been  laid  across  the  river  as  far  as  the  crossing 
of  the  Canadian  Northern  Railway. 

Five  tenders  for  paving  were  received  by  the  Maison- 
neuve  Council.  After  considerable  debate,  the  contract  was 
awarded  to  the  Paving  and  Construction  Company  of  Canada, 
Limited,  this  concern  having  agreed  to  comply  with  the  stipu- 
lation that  local  labour  only  be  employed.  One  tender  for 
asphalt  work  was  rejected  on  the  ground  that  the  offer  was 
absurdly  cheap,  an  alderman  remarking  that  the  Council  did 
not  want  to  ruin  the  contractor.  The  Mayor  suggested  that 
the  entire  work  should  be  done  by  day  labour,  but  a  member 
of  the  Council  made  a  strong  protest  against  this,  declaring 
that  it  was  not  fair  to  change  the  method  of  work  after  in- 
viting contractors  to  bid  and  keeping  them  waiting  on  the 
Council  for  six  weeks.  The  idea  of  day  labour  found  only 
two  supporters. 

In  a  recent  letter  to  the  City  Clerk  of  Ottawa  Mr.  .Mien 
Hazen,  of  New  York,  sets  forth  his  views  on  the  water  sup- 
ply situation  in  the  Federal  capital.  Three  possible  .source  ^ 
of  water  supply  are  under  consideration — unfiltered  water 
from  Thirty-One  Mile  Lake,  unfiltered  water  from  McGre- 
gor Lake,  and  filtered  water  from  the  Ottawa  liiver.  In  Mr. 
Hazen's  judgment  these  three  waters  would  all  be  of  the 
same  quality.  No  one  could  tell  one  from  another  except  l)y 
careful  chemical  analysis.  The  McGregor  Lake  supply,  Mr. 
Hazen  believes,  is  the  best  for  the  city  to  adopt  if  the  re- 
quisite rights  can  be  secured  on  attractive  terms.  Otherwise 
mechanical  filtration  of  the  Ottawa  River  is  preferred.  The 
Thirty-One  Mile  Lake  scheme  is  dismissed  by  Mr.  Hazen  on 
account  of  its  excessive  cost,  .$8,000,000. 

While  the  prospects  for  extensive  building  in  Montreal 
are  not  particularly  good — the  permits  for  last  month  at 
.$245,695  declined  by  $603,231  as  against  tha  same  period  in 
1914 — supply  houses  report  that  the  inquiries  from  the  coun- 
try districts  are  very  encouraging.  A  large  amount  of  build- 
ing is  in  sight  in  the  province  of  Quebec,  churches  and 
schools  forming  an  important  factor  in  the  programme.  In 
addition  to  the  extensive  road  construction  proposed  by  the 
Provincial  Government,  the  Federal  Government  have  in  view 
some  large  works.  The  present  moment  is  emphatically  the 
time  to  build,  for  materials  and  labor  are  comparatively  cheap, 
and  if  the  cities  are  not  alive  to  the  opportunities  for  ol)tain- 
ing  structures  at  low  cost,  there  would  appear  to  be,  from 
the  inquiries,  many  in  the  country  districts  who  are  keen  to 
invest  capital  with  every  promise  of  a  very  satisfactory  re- 
turn. 

The  building  trade  in  Montreal  continues  to  be  quiet, 
and  there  are  very  few  important  jobs  either  in  hand  or  in 
sight.  The  city  has  mapped  out  a  fairly  large  programme 
of  public  works,  and  will  require  a  considerable  amount  of 
road  material.  At  the  time  of  writing  the  civic  library  has 
been  held  up,  pending  the  receipt  of  further  information  from 
the  Controllers,  and  it  would  not  be  surprising  if  the  scheme 
fails  to  materialize  this  year.  The  Bank  of  Toronto  is  pro- 
ceeding at  a  good  rate  with  its  new  building  on  McGill 
Street,  the  steel  being  now  up.  A.  F.  Byers  &  Company 
have    commenced    operations    on    the    three-storey    Bancroft 
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School,  on  St.  Urbain  Street,  the  cost  being  estimated  at 
$300,000.  Another  school,  to  cost  about  the  same  sum,  will  be 
built  on  Bloomfield  Avenue,  Outrcmont.  Plans  have  been 
drawn  for  a  school  and  residence  on  St.  .Andre  Street,  the 
building  to  be  of  pressed  brick  and  grey  sandstone,  hollow 
tile  and  steel  construction.  A  large  number  of  churches  and 
schools  are  being  erected  throughout  the  province  of  Quebec, 
some  of  them  being  of  fairly  large  dimensions.  In  Montreal, 
the  contract  for  the  St.  Denis  Theatre  has  gone  to  Norcrosa 
Brothers  and  Company,  Limited;  the  estimated  cost  being 
$;JOO,000.  Messrs.  E.  G.  M.  Cape,  Limited,  have  obtained  the 
contract  for  the  addition  of  a  wing  to  the  Royal  Victoria 
Hospital,  the  construction  being  stone  and  fireproof,  in  keep- 
ing with  the  present  institution.  ,\  moderate  amount  of  gen- 
eral work  is  in  hand,  but  it  is  mainly  on  structures  whicl; 
were  commenced  last  year. 

A  steel  tower  120  ft.,  high,  supporting  a  .''jO.OOO-gal.  water 
tank,  has  just  been  successfully  moved  about  200  ft.  by 
Messrs.  Beaton  &  McLeod,  contractors,  in  Fort  William, 
Ont.  The  tower  is  the  property  of  the  Ogilvic  Flour  Milling 
Company,  Limited,  and  was  on  the  site  of  the  contemplated 
350,000-bu.  addition  to  their  elevator,  which  addition  is  now 
being  constructed.  After  new  bases  had  been  prepared  for 
the  tower,  moving  was  begun.  The  top  of  the  tower  was 
securely  guyed  in  four  directions  by  M-'i-  steel  cable,  which 
was  carefully  played  out,  or  taken  up,  as  the  tower  moved, 
by  means  of  a  set  of  falls  at  the  lower  end  of  each  guy.  The 
feed  pipe  and  frost  box  in  the  centre  of  the  tower  were  sup 
ported  on  cross  timbers.  The  four  posts  of  the  tower,  which 
were  30  ft.  apart  on  each  side,  were  made  up  of  two  chan- 
nels each.  To  these  posts  were  bolted  8  x  16-in.  timbers,  40 
ft.  long,  which  were  used  in  jacking  up  the  tower  to  put  roll- 
ers under  it.  The  track  was  composed  of  12  x  12-in.  timbers 
placed  on  the  frozen  ground  and  levelled  up  with  blocks. 
The  skids  placed  under  the  tower  posts  were  two  8  x  14-in. 
timbers  40  ft.  long,  each  having  two  maple  shoes  .3  x  12  in.  x 
14  ft.  long.  The  rollers  were  of  maple,  7  ins.  in  diameter  and 
0  ft.  long.  Transverse  timbers  8  x  14  ins.  were  used  to  keep 
the  tower  posts  from  spreading.  Power  for  hauling  was  fur- 
nished by  a  team,  attached  to  a  %-in.  rope,  which  worked 
through  a  pair  of  double  blocks.  This  tackle  was  used  as  .; 
luff  on  the  main  -J^-'i-  steel  cable,  which  worked  through 
a  pair  of  triple  blocks.  Seven  men  were  employed,  and  the 
entire  operation  required  about  tive  days.  The  actual  time 
of  moving,  however,  was  only  '.i'/t  hours  . 


Tools  for  the  manufacture  and  utilization  of  mortar  and 
concrete. 

Transportation  material  used  on  public  works  stock 
yards,  such  as  wagons,  portable  railroads,  locomotives  and 
locomobiles,  auto  trucks  and  carts,  wheelbarrows,  etc. 

The  engineer  inquiring  for  these  materials  requests  inter- 
ested Canadian  concerns  to  forward  their  catalogues  and 
other  particulars,  so  that  he  may  be  in  a  position  to  place 
immediate  orders  when  the  occasion  arises.  The  name  and 
address  of  the  engineer  in  question  may  be  had  on  applica- 
tion to  the  Department  of  Trade  and  Commerce,  Ottawa. 
(Refer  file  No.  A  935.) 


French  Inquiry  for  Construction  Materials 

H().\.  Philippe  Koy,  the  Canadian  Commissioner 
General  at  Paris,  has  forwarded  a  copy  of  a  com- 
munication from  an  engineer  in  that  city  engaged 
in  public  works  and  the  building  trade  who  de- 
sires to  have  the  attention  of  Canadian  manufacturers  and 
dealers  drawn  to  his  probable  requirements  for  the  near  fu- 
ture. In  anticipation  of  the  developments  which  will  be 
brought  about  by  the  repair  of  lines  of  communication  and 
the  reconstruction  of  the  public  works  and  buildings  destroy- 
ed by  the  war,  it  is  expected  that  the  following  materials  will 
be  required  in  considerable  quantities  at  an  early  date: — 

Lumber,  squared  and  logs,  for  frame  work  and  joinery. 

Sectional  iron  and  steel  for  frame  and  railways. 

Machine  tools  for  timber. 

Machine  tools  for  iron. 

Metallic  bridges  and  frames,  fixed  and  adjustable.' 

Lumber  bridges  and  frames,  fixed  and  adjustable. 

Lifting  apparatus,  such  as  cranes,  trucks,  crabs,  etc' 

Tools  for  earth-work,  quarries,  pile-drivers,  such  as 
steam  clams  and  shovels,  perforating  machines,  mining  crow- 
bars, shovels,  picks,  etc. 

Tools  for  the  crushing  of  stone. 


Messrs.  Estey  Bros.  Company,  3  St.  Cecile  Street,  Mon- 
treal, have  commenced  the  erection  of  the  architectural  iron 
and  bronze  work  at  the  new  Customs  House,  Ottawa,  for 
which  P.  Lyall  &  Sons  Construction  Co.,  Ltd.,  are  the  gen- 
eral contractors.  The  architectural  iron  and  bronze  work  is 
of  an  unusually  elaborate  character,  the  main  stairs  being 
entirely  of  bronze. 


Stone  firms  and  contractors  will  be  interested  in  a  new 
diamond  saw  tooth  invented  by  the  George  Anderson  Com- 
pany of  Canada,  Limited,  Montreal,  and  patented  in  this 
country  and  the  United  States.  The  great  merit  of  the  in- 
vention is  the  saving  in  the  cost  of  cutting  by  50  per  cent. 
Instead  of  containing,  as  in  the  old  method,  one  solid  dia 
mond,  the  tooth  has  a  number  of  small  pieces  in  layers  total- 
ling the  usual  weight.  The  diamonds  are  inserted  in  a  broken 
condition,  and  reinforced  with  steel,  and  as  the  first  layer  ij 


Reinforced  diamond  saw  tootli. 

worn  away,  the  second  comes  into  cutting  action,  and  so  on. 
until  the  "teeth  are  worn  away.  This  arrangement  obviates 
loss  through  entire  or  partial  breakage,  and  is  therefore  more 
economical  than  the  old  system.  The  company  have  made 
extensive  Vxperiments,  and  are  convinced  that  the  tooth  will 
fullil  all  the  advantages  which  is  claimed  for  it.  It  will  do 
as  much  work  in  cutting  soft  stone  as  a  tooth  containing  a 
solid  diamond,  and  more  in  cutting  hard  inaterial,  losses 
through  fracture  being  eliminated  by  the  reinforcement. 


Messrs.    Clarke    &    Clarke,   general   contractors,   late   of 
North  Bay,  have  opened  offices  at  43  'Victoria  Street,  Toronto. 


W.  J.  MacDonald,  a  well-known  railway  contractor,  who 
for  some  years  had  made  his  home  at  Moulinette,  Ont.,  died 
last  week  at  St.  Petersburg,  Florida.  The  late  Mr.  Mac- 
Donald  was  connected  with  the  contracting  firm  of  Ryan  & 
MacDonald,  which  built  an  extensive  section  of  the  G.  T.  P. 
north-west  of  Quebec  City.  He  was  also  identified  with  the 
Saguenay  Construction  Company,  which  built  the  most  diffi- 
cult section  of  the  Quebec  and  Saguenay  Railway.  He  had 
been  associated  with  the  firm  of  M.  P.  &  J.  T.  Davis  in  the 
construction  of  much  important  hydraulic  and  canal  work. 


Contracts   Department 

News     of    Special    Interest    to    Contractors,    En^neers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Dundas,  Ont. 

The  Town  Council  have  had  plans 
drawn  by  McPhie,  Kelly  &  Darling, 
Bank  of  Hamilton  BuildinR,  Hamilton, 
for  extensions  to  the  waterworks,  includ- 
ing a  new  storage  dam  and  the  resurfac- 
ing of  the  old  reservoir.  Estimated  cost, 
$6,000.  Engineer  of  Public  Utilities  Com- 
mission, R.  W.  Karch. 

Dunnville,  Ont. 

The  Town  Clerk,  W.  J.  Holmes,  will 
receive  tenders  until  noon,  April  19th, 
for  the  construction  of  sewers  on  Canal 
Street.  Plans  and  specifications  at  the 
office  of  the  Town  Engineer. 

Fort  William,  Ont. 

The  waterworks  extensions  will  be 
done  by  day  labor  under  the  supervision 
of  City  Engineer  R.  R.  Knight.  The 
contract  for  the  supply  of  pipe  has  been 
let  to  the  Canada  Iron  Corporation.  Es- 
timated cost,  $65,000. 

Hamilton,  Ont. 

Tenders  will  be  received  until  5  p.m., 
April  27th,  by  the  Cley  Clerk,  for  the 
installation  of  the  following  equipment 
at  the  Gage  Avenue  Sewage  Pumping 
Station: — one  centrifugal  pump  for  raw 
sewage,  capacity  8,000,000  gallons  per 
day,  and  one  synchronous  motor,  150 
h.p.,  with  stitching  apparatus  and  all  ac- 
cessories for  direct  connection  to  centri- 
fugal pump.  Specifications  at  the  office 
of  City  Engineer  Macallum. 

Hull,  Que. 

The  Hull  Electric  Railway  Company, 
Main  Street,  contemplate  laying  tarvia 
roadways  in  connection  with  their  track 
work  on  various  streets. 

New  Westminster,  B.C. 

The  City  Council  are  about  to  start 
laying  a  macadam  pavement  on  Sixth 
and  Carnarvon  Streets.  Work  to  be 
done  by  day  labor.  Estimated  cost,  $9,- 
000.  Engineer,  T.  M.  B.  Blackman. 
North  Gosfield  Township,  Ont. 

Tenders  will  be  received  until  April 
24th  by  W.  H.  Noble,  Cottam,  Ont,  for 
1,000  rods  of  ditching  in  connection  with 
repairs  to  Buscomb  Drain  for  the  Town- 
ship Council.  Engineer,  Owen  McKay, 
P.    M.    Railway   Building,   Walkerville. 

Oakville,  Ont. 

The  Town  Council  have  approved  an 
item  of  $9,910  for  the  construction  of 
sewers  on  various  streets.  Clerk,  W.  E. 
M.   Crawley. 

Ottavira,  Ont. 

The  Department  of  Public  Works,  Ot- 
tawa, have  included  $20,000  in  this  year's 
estimates  for  extensions  to  the  concrete 
walls  of  the  Rideau  Canal  adjoining  the 
Government  Driveway.  Secretary,  R. 
C.    Desrochers. 

Peterboro,  Ont. 

The  City  Council  have  started  work  on 


the  construction  of  an  outfall  sewer,  con- 
sisting of  one  mile  of  monolithic  rein- 
forced concrete  pipe,  3  feet  in  diameter. 
Plant  will  be  erected  later.  Engineer, 
R.    H.    Parsons. 

Richmond,  B.C. 

The  Municipal  Council  contemplate 
extensions  to  the  waterworks  system  at 
a  cost  of  about  $40,000.  Clerk,  G.  S. 
Willson. 

Stamford  Township,  Ont. 

Tenders  will  be  received  until  the  sec- 
ond week  in  May  by  the  Township 
Clerk,  C.  F.  Munro,  Southend  P.  O.,  for 
various  kinds  of  paving.  .Approximate 
cost,  $25,000.  Plans  and  specifications 
with  the  Engineer,  J.  C.  Gardner,  Queen 
Street,   Niagara  Falls. 

Stratford,  Ont. 

The  City  Engineer,  A.  B.  Manson,  will 
receive  tenders  until  5  p.m.,  April  17th, 
for  the  construction  of  approximately 
];!,000  feet  of  concrete  curbs  and  2,400 
feet  of  combined  concrete  curbs  and  gut- 
ters. 

The  City  Council  will  receive  tenders 
until  .\pril  17th  for  the  construction  of 
5,460  feet  of  concrete  sewer  pipe  of  vari- 
ous sizes.  Estimated  cost,  $72,000.  En- 
gineer, A.  B.  Manson. 

Three  Rivers,  Que. 

The  City  Council  are  having  a  pre- 
liminary report  prepared  on  the  improve- 
ment or  replacing  of  the  present  water- 
works plant.  Consulting  Engineers,  R. 
S.  &  W.  S.  Lea,  10  Cathcart  Street, 
Montreal. 

Victoria,  B.C. 

The  construction  of  a  section  of  side- 
walk on  the  south  side  of  Fisgard  Street 
has  been  approved  by  the  City  Council. 
Engineer,  C.  H.  Rust. 


RailroSids,  Bridges  and  Wharves 

St.  Anne  de  Beaupre,  Que. 

The  sum  of  $19,000  for  repairs  to  the 
wharf  here  has  been  included  in  this 
year's  estimates  by  the  Department  of 
Public  Works,  Ottawa.  Secretary,  R.  C. 
Desrochers. 

Vancouver,  B.C. 

The  Dominion  Government  Depart- 
ment of  Public  Works  have  included 
$350,000  in  this  year's  estimates  for  im- 
provements to  the  harbor.  Secretary, 
R.  C.  Desrochers,  Ottawa. 

Victoria,  B.C. 

The  City  Council  are  haying  plans  pre- 
pared for  a  swing  span  bridge  to  replace 
the  Rock  Bay  Bridge  and  will  start  con- 
struction shortly.  Engineer,  C.  H.  Rust. 
Estimated  cost,  $7,500. 


Public  Buildings,  Churches 
and  Schools 

Ange-Gardien,  Que. 

The    Secretary    to    the    School    Board, 


P.  Gariepy,  will  receive  tenders  until 
April  20th  for  the  construction  of  an  an- 
nex and   repairs   to   the   old   school.    • 

Ashton,  Ont. 

lenders  for  the  construction  of  a 
church  will  be  received  by  the  Rector 
of  the  Presbyterian  Church.  Architect, 
J.  W.  H.  Watts,  Central  Chambers,  Ot- 
tawa. 

Aurora,  Ont. 

Tenders  on  the  installation  of  interior 
fittings  at  the  local  Post  Office  will  be 
received  until  4  p.m.,  April  22nd,  by  the 
Department  of  Public  Works,  Ottawa. 
Plans  and  specifications  at  the  offices  of 
H.  H.  Cofifey,  Clerk  of  Works,  Aurora, 
T.  A.  Hastings,  Clerk  of  Works,  Postal 
Station  F,  Toronto,  and  at  the  Depart- 
ment, Ottawa.  Specifications  at  the 
office  of  MacLean  Daily  Reports,  25 
Charlotte   Street,   Toronto. 

Battenburg,  Alta. 

Tenders  on  the  erection  of  a  frame 
school  will  be  received  until  noon.  May 
1st,  by  the  Trustees  of  the  Hcathfield 
School  District  No.  3154.  Treasurer,  A. 
Mclntyre,  Battenburg. 

Beverley,  Alta. 

Debentures  to  the  amount  of  $25,000 
have  been  issued  by  the  Beverley  School 
District  No.  2292  for  the  erection  of  a 
four-roomed  brick  school.  Chairman,  T. 
R.  Dando. 

Chatham,  Ont. 

Wilson  &  Son,  architects.  King  Street, 
will  receive  tenders  until  April  20th  for 
raising  McKeough  School  a  height  of 
three  feet. 

Esquesing,  Ont. 

The  Councils  of  Esquesing  and  Massa- 
gaweya  Townships  are  about  to  organize 
a  new  School  Section.  Trustees  will  be 
elected  this  month  and  arrangements 
made  for  the  erection  of  a  school. 
Clerks, — Esquesing,  J.  A.  Tracy,  Es- 
quesing; Massagaweya,  John  Marshall, 
Campbellville. 

Hanover,  Ont. 

Tenders  on  the  installation  of  interior 
fittings  in  the  Post  Office  and  Customs 
House  here  will  be  received  until  4  p.m., 
April  22nd,  by  the  Department  of  Public 
Works,  Ottawa.  Plans  and  specifica- 
tions at  the  offices  of  J.  Telford,  Clerk 
of  Works,  Hanover,  T.  A.  Hastings, 
Clerk  of  Works,  Postal  Station  F,  To- 
ronto, and  at  the  Department,  Ottawa. 
Specifications  at  the  office  of  MacLean 
Daily  Reports,  25  Charlotte  Street,  To- 
ronto. 

London,  Ont. 

A  site  has  been  secured  by  the  Inde- 
pendent Order  of  Oddfellows  and  a  com- 
mittee appointed  to  make  arrangements 
for  the  erection  of  a  lodge  hall.  Sec- 
retary, Dr.  C.  G.  Jarvis,  715  Dundas  St. 

Ottawa,  Ont. 

Alterations  to  the  Forward  Street 
School  are  contemplated  by  the  Separate 


April  21,  1915 


THE    CONTRACT    RECORD 


437 


©ntract  Record 

^^  Engineering  Review 

Published   Each  Wednesday  By 

HUGH  G.  Maclean,  LIMITED 

HUGH  C.  MacLEAN,  Winnipeg,  President. 
THOMAS   S.   YOUNG,   General   Manager. 
HEAD   OFFICE  -   347   Adelaide   Street   West,   TORONTO 
Telephone  A.  2700 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade 
WINNIPEG  -  Telephone  Garry  856  -  302  Travellers'  Bldg. 
VANCOUVER  -  Tel.  Seymour  2013  -  Hutchison  Block 
NEW  YORK  -  Tel.  3108  Bcekman  -  1326  Tribune  Building 
CHICAGO  Tel.  Central  0403,  Room  1413  Gt.  Northern  Bldg. 
LONDON,  ENG.     -------     16  Regent  St.  S.W. 

SUBSCRIPTION  RATES 

Canada  and   Great   Britain,  $2,00.     U.   S.  and   Foreign,  $3.00. 

Single  copies  10  cents 

Authorized  by  tlie  Postmaster  General  for  Canada,  for  transmission  as 
•econd  class  matter. 

Entered  as  second  class  matter  July  18th,  1014,  at  the  Postoffice  at 
Buffalo,  N.Y.,  under  the  Act  of  Congress  of  March  3,   1879. 

Alphabetical    Index    of   Advertisers 
Pa^e  18 


Vol.  29 


April  21,  1915 


No.  16 


Principal  Gontents  Page 

An   Interesting   Dcci.sioii   .-\ffecting   Contractors    427 

Engineering  Topics   in    the   Old    Land 428 

■    Special  London   (Eng.)  Correspondence 

Method    and    Cost    of    Making    Test    Borings    for    the 

Winnipeg  Shoal  Lake  Aqueduct 430 

By  Douglas  L.  McLeati 

Designing  Sewage  Disposal  Plants 433 

Cost  of  Excavating  and   Grading  for  a  Small   Pumping 

Plant 433 

Large    Reinforced    Concrete    (.'ribs     L'sod    for    VV'elland 

Ship   Canal    Entrance    434 

Railroad    Construction    and    Bridge    Work    in    the    I'ro- 

vince  of  Quebec 436 

The  Engineer,  the  Contractor  and  the  Specification    .  .  .      438 

The    Quantity    System     of     Estimating — American     and 

English  Methods  Compared 441 

lUttor   lUiildings:  An  Architect's  .\dvice   !.>    I'vospectivc 

Builders tl-' 

Various  Types  of  Road  Construction 444 

Mr.  T.   R.   Deacon,   of   Winnipeg — Biographical    44,') 

The    Use    of    Reinforced    Concrete    in    the    Erection    of 

Large    Buildings    (Letter    to    tlie    Editor^     445 

Heating  Concrete   .Aggregates    446 

Personal    Mention,    (•'eaturing    Mr.    \V.    R.    Harris,    Re- 

gina 447 

Constructional    News    448 

Book   Reviews 44'i 


An   Interesting   Decision   Affecting 
Gontractors 

TllK  Court  of  Review  sitting  at  Montreal  re- 
cently handed  down  a  decision  which  sounds 
a  warning  note  to  contractors,  especially  at 
a  time  when  discretion  in  regard  to  payments 
may  be  subordinated  to  keenness  to  lead  in  the  com- 
petition for  new  work.  The  facts  are,  briefly,  that  the 
County  of  L'Assomption  wanted  a  bridge.  The  mem- 
bers of  the  County  Council  hobnobbed  for  awhile,  dis- 
cussed the  project  from  every  point  of  view,  and  final- 
ly decided  that  the  county  must  and  should  have  a 
bridge.  They  were  confident  that  the  Government 
would  contribute  towards  the  structure,  and  they 
drew  up  a  sort  of  assessment  roll  showing  just  how 
much  each  of  the  ratepayers  should  pay  towards  the 
building  of  the  bridge;  but  instead  of  calling  for  ten- 
ders, they  delegated  their  powers  to  the  parish  council 
of  L'Assomption,  within  whose  boundaries,  it  would 
appear,  the  bridge  was  to  be  located,  although  the 
structure  was  for  the  general  benefit  of  the  county 
traflic.  The  Parish  Council,  acting  upon  the  authori- 
zation given  it  by  the  County  Council,  called  for  ten- 
ders, and  accepted  a  bid  submitted  by  one  F.  R.  Riopel. 
The  contract  was  drawn  up,  and  it  was  stated  that  the 
Provincial  Government  was  to  contribute  $10,000  to 
the  work.  With  this  in  mind  the  contractor  decided 
to  proceed  with  the  job,  putting  up  the  money  him- 
self. The  work  went  on,  and  in  due  course  the  bridge 
vvas  completed  and  ready  for  traffic.  In  the  mean- 
time, however,  one  of  the  ratepayers  who  had  been 
slated  to  contribute  to  the  work  took  action  before 
the  courts,  attacking  the  right  of  the  County  Council 
to  delegate  its  powers  to  the  Parish  Council,  and  as  a 
corollary  impugning  the  right  of  the  Parish  Council 
to  give  out  a  contract. 

The  plaintiff  lost  in  the  lower  court,  but  the  Court 
of  Review  has  reversed  the  finding  and  upheld  tiie 
plaintiff  throughout. 

The  question  arises,  Where  does  the  contractor 
come  in?  We  may  assume  that  some  kind  of  an  ad- 
justment will  be  made  eventually,  but  it  may  be  only 
after  the  most  wearisome  processes.  The  bridge  has 
been  built,  and  it  has  been  declared  that  the  Parish 
Council  had  no  authority  to  enter  into  the  contract — 
all  of  which  emphasizes  the  point  that  it  is  as  much 
the  part  of  a  contractor  to  be  possessed  of  keen  busi- 
ness acumen  in  regard  to  the  financing  of  any  jiropo.si- 
tion  that  he  undertakes  as  it  is  for  him  to  have  the 
practical  experience  to  carry  it  out.  It  is  poor  satis- 
faction indeed  to  have  to  rely  upon  the  sting>'  verdict 
of  a  law  court  after  spending  much  good  monev  on 
the  execution  of  some  contract — perhaps  at  a  loss. 

Better  go  to  law  before  undertaking  a  job  than 
afterwards.    The  leeches  draw  less  out  of  you. 


Progress  of  the  Maritime  Provinces 

THE  Maritime  Provinces  of  Canada — Nova  Sco- 
tia, New  Brunswick,  and  Prince  Edward  Is- 
land—are closely  linked  together.  Nova 
Scotia,  largely  because  of  its  coal  mines  and 
of  its  two  great  steel  companies,  leads  as  a  manufac- 
turing and  mining  province,  but  Prince  Edward  Island 
and  New  Brunswick  reap  a  very  considerable  benefit 
by  the  consuming  market  for  farm  products  which 
these  industries  have  provided.  Fishing,  an  important 
industry  in  all  the  provinces,  and  lumbering,  perhaps 
Ihe  foremost  industry  of  New  Brunswick  and  an  indus- 
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try  of  no  mean  proportions  in  Nova  Scotia,  contribute 
to  the  extent  of  the  consuming  market.  The  three  pro- 
vinces combined  make  up  an  entente  of  a  very  striking 
character.  Producer  and  consumer  minister  to  and 
supply  the  needs  of  each  other,  and  recognise  their 
mutual  dependence.  A  few  figures  strikingly  illustrate 
the  recent  industrial  development  in  these  ])rovinces. 
In  1901  the  value  of  the  combined  output  of  the  fac- 
tories and  workshops  of  the  Maritime  Provinces  vvas 


£9,377,338.  By  1911  these  figures  had  increased  to 
£18,252,991.  The  mineral  output  in  the  same  period 
had  increased  from  £1,941,683  to  £3,629,247— an  al- 
most corresponding  increase,  i.e.,  nearly  100  per  cent. 
Since  1911  each  of  these  important  lines  of  industry 
has  added  to  their  output  nearly  25  jser  cent.  Figures 
relative  to  agricultural  production  are  not  so  easily  ac- 
cessible, but  each  province  has  witnessed  a  marked 
development. — The  Colonist,  London,  Eng. 


Engineering  Topics  in  the  Old  Land 

A  Discussion  of  the  Symposium  on  "The  Possibilities  of  Developing  Trade  With- 
in Canada  and  the  Empire"  Published  in  The  Contract  Record  of  Feb.  17  last. 

By  the  London  (Eng.)  Correspondent  of  this  Journal 

always  felt,  could  not  be  left  out  of  the  reckoning, 
for  without  her  could  any  country  live?  Recent  events 
have  disposed  more  countries  than  one  at  least  to  en- 
deavor to  do  without  her,  although  what  may  come 
to  pass  when  peace  is  declared  none  can  forecast. 

Canada  in  the  Empire 
"Canada  uber  Alles"  is  felt  by  the  contributors  to 
the  Symposium  to  be  a  futile  cry.  With  the  senti- 
ment of  the  Premier  every  Canadian  must  agree.  "I 
stand,"  says  he,  "in  the  first  place  for  the  Empire  as 
against  the  World;  and  within  the  Empire  I  stand 
first  for  Canada."  In  every  patriotic  movement  there 
is  the  danger  of  excessive  narrowing  down,  and  Sir 
Robert  Borden's  manly  utterance  is  a  timely  one.  Mr. 
A.  Hutchison  voices  the  same  cry.  The  contribution 
of  Mr.  John  S.  Archibald  hits  the  mark  when  he  says 
that  the  development  of  trade  within  the  Empire  must 
proceed  along  lines  purely  of  merit,  and  not  under 
the  guise  of  patriotism.  "This  word,"  he  continues, 
"is  being  misused  today  to  cover  all  the  shortcomings 
of  the  manufacturing  world  in  Canada.  We  are  being 
deluged  with  advertising  matter  calling  upon  us  to  use 
and  specify  Canadian-made  goods  in  the  name  of  "pat- 
riotism." It  appears  to  me  that  patriotism  is  to  be 
found  entirely  on  the  side  of  the  consumer.  The  manu- 
facturer spends  his  time  in  waving  the  flag  with  one 
hand  and  boosting  prices  with  the  other,  and  you  will 
usually  find  that  when  patriotism  interferes  with  pro- 
fits, he  throws  the  former  overboard  and  hides  himself 
behind  the  screen  of  the  necessity  of  fostering  home 
industries."  The  first  of  the  two  excellent  "cautions" 
administered  by  Sir  George  E.  Foster  is  upon  some- 
what similar  lines,  only  his  language  is  more  re- 
strained. Writes  Sir  George:  "The  patriotic  impulse 
map  help  to  excuse,  for  a  limited  time,  crudeness  of 
make,  and  comparative  lack  of  quality,  but  will  not 
carry  further.  The  wares  must  be  up  to  the  mark  and 
reasonable  in  price,  or  the  economic  impulse  will 
prompt  customers  to  seek  what  they  want  where  these 
two  qualities  are  found.  Neither  the  flag  nor  the  hur- 
rah will  suffice  to  excuse  lack  of  good  workmanship  or 
extravagance  of  price."  The  Made-in-Canada  cam- 
paign has,  it  is  to  be  feared,  been  entered  upon  with- 
out due  foresight  and  consideration.  "There  is,"  says 
Mr.  J.  B.  Carswell,  "a  very  grave  danger,  in  our  en- 
thusiasm, of  carrying  this  campaign  far  beyond  the 
limits  of  its  practicability.  The  subject  suggests  a 
much  better  title,  'Made  in  the  Empire,'  for  we  must 
remember  that  Canada  in  its  present  stage  of  develop- 
ment cannot  supply  all  her  own  wants,  nor  will  she 
be  able  to  do  so  for  many  years  to  come.     I  have  no 


THE  place  of  honor  on  this  occasion  must  be  ac- 
corded to  the  "Symposium  on  Trade  Develop- 
ment," which  appeared  in  the  Empire  Num- 
ber of  the  Contract  Record.  It  is  a  most  valu- 
able contribution  to  engineering  (and  commercial)  lit- 
erature, and  although  appearing  in  the, columns  of  a 
weekly  journal,  the  adjective  ephemeral  is  the  very 
last  that  could  be  applied  to  it.  Words  are  the  most 
elusive  and  the  most  evasive  of  things.  They  mean 
one  thing  in  one  age  and  another  in  another,  and  their 
original  derivation  is  only  too  often  lost  or  obscured. 
Symposium,  derivatively  speaking,  means  a  drinking 
together,  a  banquet  of  compotations  and  merry-mak- 
ing, a  convivial  meeting ;  at  all  of  which  any  question 
such  as  that  of  the  possibilities  of  trade-development 
would  be  sternly  taboo.  But  the  word  obtained  a 
wider  and  a  more  serious  meaning,  and  came  to  be  ap- 
plied specifically  to  bancjuets  at  which  philosophic  dis- 
cussion was  the  main  feature  (the  symposium  being 
essentially  the  intellectual  side  of  the  feast),  and  at 
these  trade-development  might  possibly  have  formed  a 
theme  for  discussion.  The  word  as  now  used  signifies 
such  a  collection  of  brief  essays  and  articles  on  the 
same  subject,  by  different  writers,  as  the  Symposium 
under  consideration.  It  was  a  dangerous  experiment, 
in  a  way,  on  the  part  of  the  editor,  for  words,  like 
species,  are  apt  at  times  to  "throw  back,"  and  the 
writer  was  quite  prepared  to  be  faced  with  a  banquet 
consisting  in  the  main  of  patriotic  compotations  and 
perfervid  merry-making  of  the  flag-waving  type.  In- 
stead he  has  been  regaled  with  philosophic  discus- 
sion of  quite  a  high  order,  and  he  is  proportionately 
grateful. 

Awakening  of  the  Empire 

Now  the  war  should  not,  of  necessity,  have  had 
any  bearing  upon  the  preparation  of  the  Symposium. 
The  Empire  is  the  Empire,  Canada  is  Canada,  whether 
at  peace  or  at  war,  and  what  is  good  for  the  one  time 
is  good  for  the  other.  Mr.  W.  H.  Carter  hit  the  nail 
squarely  on  the  head  when  he  said  "The  possibilities 
for  trade  development  within  the  Empire  are  not  es- 
sentially different  from  those  that  existed  before  the 
opening  of  the  European  war ;  in  fact,  it  is  recognized 
everywhere  that  these  possibilities  have  only  been  ac- 
centuated by  the  new  and  changed  conditions."  As 
a  matter  of  fact,  the  Empire,  including  Canada,  was 
fast  settling  down  into  a  pleasant  nap,  when  the  thun- 
der of  Continental  artillery  awakened  it.  The  wonder- 
ful possibilities  of  the  Empire  had  never  been  seriously 
considered,  and  to  hint  at  a  self-supporting  Empire 
was  to  court  laughter  and  contempt.    Germany,  it  was 
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doubt  that  the  present  eflfort  was  well  timed,  in  fact 
it  was  greatly  needed,  but  let  us  beware  of  causing 
premature  births  of,  and  unnatural  forced  growth  in 
industrial  activity,  which  would  most  assuredly  be 
disastrous  in  the  long  run."  His  stricture  upon  the 
Canadian  hardware  man  who  "appeals  to  our  patriot- 
ism, turns  out  an  inferior  article  to  that  of  the  United 
States  manufacturer,  and  pockets  the  Government's 
tariff"  gives  one  furiously  to  think !  A  Made-in-Can- 
ada  trade  mark  may  be  an  excellent  idea,  so  long  as  a 
high  standard  of  goods  can  be  maintained  ("goods  of 
the  right  quality  at  the  right  price,"  as  Mr.  R.  W. 
Ashcroft  phrases  it),  but  once  let  the  standard  sink 
and  the  mark  is  besmirched  for  all  time.  "Made  in 
Germany"  has  not  usually  been  regarded  as  a  recom- 
mendation !  The  course  would  certainly  be  a  risky 
one.  To  quote  your  own  leading  article :  "We  are  all 
good  Canadians,  and  we  would  all  see  Canada  occupy- 
ing a  position  of  pre-eminence  in  the  Em])ire,  but  cer- 
tain it  is  that  such  position  can  only  be  attained  by 
virtue  of  honest  achievement  and  not  by  any  seliish 
policy  of  Dollars  First  and  Reputation  Last.  We  can 
only  expect  a  demand  for  "Made-in-Canada"  goods 
proportionate  to  the  high  quality  and  reasonable  prices 
of  the  various  lines  of  manufacture."  In  the  main- 
tenance of  a  high  ideal  and  in  extensive  advertising 
lie,  as  you  say,  greater  elements  of  success  than  what 
could  be  obtained  from  the  mere  use  of  a  trade  mark. 

Engineering  Possibilities 
Coming  now  from  the  general  to  the  particular,  the 
engineering  phase  of  the  subject  merits  close  atten- 
tion, and  it  is  a  satisfaction  to  the  writer  to  note  that 
many  of  the  matters  touched  upon  in  his  contribution 
to  the  Empire  Number  have  also  had  their  place  in 
the  concurrent  Symposium.  Thus,  the  possibilities  of 
developing  a  trade  in  wood  paving  blocks  is  referred 
to  on  several  occasions  in  the  Symposium,  notably  in 
the  contributions  of  Messrs.  Lucius  E.  Allen,  G.  A. 
German,  W.  C.  F.  Gillam,  and  R.  H.  Parsons.  It  does 
seem  a  bit  "oflf"  that  a  timber-producing  country  such 
as  Canada  should  obtain  wood  paving  blocks  from  the 
United  States,  even  though  only  "to  get  quick  de- 
livery." There  would  seem  to  be  no  reason,  judging 
from  the  favorable  reports  received  from  various  parts 
of  the  Dominions,  why  Canada  should  not  be  self-sup- 
porting (leaving  on  one  side  any  question  of  export) 
in  such  goods  as  "Portland"  cement,  lime,  plaster  of 
paris,  clay  and  stoneware  goods,  terra  cotta,  marble, 
roofing  materials,  steel  plates,  steel  tubes  and  sections, 
and  to^)ls.  A  large  proportion  of  the  machinery,  too, 
which  is  at  present  imported,  might  be  made  in  the 
country.  "From  personal  observation,"  says  Mr. 
Lucius  IC.  .\llen,  "the  writer  was  impressed  with  the 
fact  that  while  the  manufacture  of  Portland  cement 
was  first  started  in  England,  the  general  and  varied 
use  of  concrete,  reinforced  concrete,  etc.,  does  not 
seem  to  be  so  general  in  tireat  Britain  as  in  Canada, 
and  the  use  of  modern  concrete  machinery  does  not 
seem  to  be  so  extensive.  Why  not  cultivate  this  ex- 
tensive market?"  Again,  referring  to  road-making 
work,  Mr.  W.  A.  McLean  points  out  that  this  is  de- 
veloping into  an  undertaking  of  large  proportions,  to 
be  carried  out  by  means  of  specialized  plants  of  mach- 
inery and  equipment.  "More,"  he  adds,  "may  be  an- 
.  ticipated  in  cost  reduction  from  machinery  develop- 
ment than  from  any  other  discernible  source.  Mach- 
inery for  the  cheaper  and  more  etilicient  construction 
of  bituminous  roadways  in  the  open  country  can  be 
developed  profitably.  Machinery  of  a  lower  cost  for 
handling  broken  stone  from  the  car  or  stock  pile  to 


wagons  would  fill  an  important  need,  as  manual  labor 
in  this  work  is  inefficient  and  expensive.  A  machine 
is  needed,  easily  portable  and  of  comparatively  low 
cost,  such  as  county  and  even  township  authorities 
can  afford  to  purchase  and  operate.  Road  construc- 
tion is  a  matter  which  must  find  increasing  support  as 
the  years  roll  on.  There  will  be  a  growing  demand  for 
machinery  throughout  Canada  for  this  purpose.  Aus- 
tralia, South  Africa,  India  and  all  the  lesser  colonies 
are  feeling  the  impetus  to  road  improvement.  To  sat- 
isfy this  market  within  the  Empire,  on  a  broad  scale, 
should  be  financially  profitable  and  attractive.  It  can 
only  be  done,  however,  by  men  and  firms  who  are  wil- 
ling to  study  the  road  situation,  and  to  supply  such 
machinery  (and  only  such  machinery)  as  will  in  the 
end  prove  satisfactory  to  their  customers — corpora- 
tions, engineers  and  contractors."  Mr.  George  Reakes 
holds  the  same  opinion,  and  is  convinced  that  "all 
classes  of  stone  crushers  and  road  machinery  could 
be  manufactured  here,  instead  of  being  imported  from 
Germany  and  the  United  States." 

Establishment  of  Permanent  Industries 

There  is  no  necessity  further  to  labor  the  matter. 
The  only  point  remaining  is:  How  is  all  this  to  be 
done?  Writers  to  the  Symposium  talk  of  Govern- 
ment Commissions,  Government  Bulletins,  and  aboli- 
tion, strengthening  or  preferentializing  of  tariffs,  and 
so  on  and  so  forth.  Clearly,  the  war  has  shown  what 
can  be  done.  "I  am  informed,"  says  Mr.  Walter  J. 
Francis,  "that  war  contracts  to  the  extent  of  two 
hundred  million  dollars  have  come  to  Canada  since 
hostilities  began.  The  manner  in  which  one  hundred 
and  fifty  of  our  manufacturing  shops  have  taken  up 
the  manufacture  of  shells  in  the  past  few  months  is 
little  short  of  marvellous.  The  ingenuity  displayed 
in  adapting  railway  shops,  bridge  shops  and  machine 
shops  to  shell-making;  shows  more  clearly  than  al- 
most anything  else  could  have  done,  the  ability  of  Can- 
adian engineers  to  rise  to  opportunities."  But  oppor- 
tunities, the  war  over,  may  not  occur  again,  and  what 
the  CanJidian  manufacturer  has  to  do  is  to  create  them 
for  himself.  His  reliance  must  be  upon  himself  and 
ui)on  himself  alone;  Governments  are  notoriously  un- 
reliable and  their  well-meant  assistance  is  only  too 
often  a  real  hindrance  to  trade.  Technical  training 
will  do  much,  as  Mr.  E.  T.  Nesbitt  points  out,  and 
much  more  must  be  done  in  this  direction  than  has 
been  done  hitherto.  But  after  all  is  said  and  done, 
competition  must  remain  the  most  potent  factor.  "Just 
as  long,"  says  Mr.  C.  C.  Clark,  "as  Canadian  people 
buy  inferior  articles  at  fancy  prices  because  they  are 
made  at  home,  and  thus  discourage  legitimate  com- 
petition from  the  remainder  of  the  Empire,  so  long 
will  the  quality  of  goods  manufactured  in  Canada  im- 
prove very  slowly.  Competition  is  absolutely  neces- 
sary if  we  are  to  have  healthy  trade."  Sentiment  must 
practically  be  ruled  out,  except  that  phase  of  it  which 
inculcates  good  wages,  decent  conditions  of  living  and 
humane  treatment  of  the  workers.  Patriotism  of  the 
flag-waving  type,  too,  is  a  non-essential,  and  it  must 
be  remembered  that  no  amount  of  ornate,  highly-col- 
ored, crossed-flag  note-heading  will  compensate  for  in- 
ferior production.  Above  all,  the  English-speaking, 
Empire-subject  manufacturer  must  be  encouraged  to 
enterprise  within  the  Dominion.  Every  facility  must 
be  given  to  him,  every  encouragement  held  out  to 
him,  to  open  up  factories,  and  to  lay  down  plant  and 
machinery,  for  by  this  means  the  day  when  the  Can- 
adian can  look  after  himself  will  arrive  all  the  speedier. 
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The  most  valuable  of  the  "valuable  deposits  untouched 
and  in  many  cases  unknown,  from  the  Atlantic  in  the 
east  to  the  Pacific  in  the  west,  from  the  Maritime  Pro- 
vinces to  Manitoba,  to  Saskatchewan,  to  Alberta,  to 
the  foothills  of  the  Rockies,  and  back  again  to  old 


Quebec  and  to  Ontario,"  are  the  resource  and  the  alert- 
ness of  the  people.  These  will  repay  working  to  the 
full,  and  the  result  will  be  the  establishment  of  such  a 
host  of  permanent  industries  as  it  would  be  premature 
now  even  to  dream  of. 


Method  and  Cost  of  Making  Test  Borings  for  the 
Winnipeg  Shoal  Lake  Aqueduct 

By  Douglas  L.  McLean,  Assistant  to  the  Chief  Engineer 


IN  connection  with  the  extensive  field  investigations 
undertaken  by  the  Greater  Winnipeg  Water  Dis- 
trict and  pushed  forward  under  the  direction  of 
W.  G.  Chace,  Chief  Engineer,  during  the  winter 
of  1913-14  for  the  location  of  the  aqueduct  and  appur- 
tenant works  from   Intake   Site,   Shoal   Lake,  to  the 


Table  I.— Hand  Auger  Test  Boring  Cost  Data, 
Winnipeg  Aqueduct 

(Small  "Empire  Drill"  earth  auger  used  without  casing 
as  hand  auger). 

Totals 

Number  of  holes 29.0 

Frost  depth   in   feet,   1 55.9 

Peat  depth  in  feet,  2 234.1 

Sand  and  gravel  depth  in  feet,  3 0.9 

Clay  depth  in  feet,  4 409.7 

Total  depth  in  feet  of  1,  3,  4 465.5 

Total  depth  in  feet  of  2,  3,  4 044.7 

Number  of  men  per  day  or  man-days 65.8 

Cost  per  day $208.66 

Work  done  from  February  4-28 —  Feet. 

Average  depth  frost  per  hole 1.93 

(This  is  frozen  peat  and  water) 

Average  depth  of  peat  per  hole 8.07 

Average  depth  sand  and  gravel  per  hole .03 

Average  depth  clay  per  hole 14.10 


Average  total  depth 22.20 

Average  cost  per  foot  run,  1,  3,  4  cts 44.8 

Average  cost  per  foot  run,  2,  3,  4  cts 32.4 

Average  cost  per  man-day $3,175 

Average   man-days   per   hole 3.27 

Average  man-days  per  foot  run,  1,  3,  4 0.141 

Average  man-days  per  foot  run,  2,  3,  4 0.102 

4-men  gang — 

Average  cost  per  day $12.70 

Average  bored,  1,  3,  4  feet  per  day 38.4 

Average  bored,  2,  3,  4  feet  per  day 39.2 

Note. — Cost  of  auger,  axes,  etc.,  not  included  in  table. 
These  holes  were  about  2,000  ft.  apart  and  considerable 
time  was  required  transporting  outfit  and  travelling  to  camp. 

city  of  Winnipeg,  considerable  boring  and  test  pit 
work  was  carried  out.  At  the  Intake  Site  and  the  Fal- 
con River  Crossing  a  number  of  wash  borings  were 
made  by  Party  No.  3,  of  which  the  writer  had  charge. 
Hand  auger  borings  were  also  made  by  this  party  for 
the  location  of  the  aqueduct  from  the  intake  across 
the  summit  some  ten  miles  westward  to  Boggy  River. 
Mr.  R.  T.  Sailman,  who  had  considerable  experience 
on  deep  drilling  in  New  York  state,  was  detailed  from 
the  head  office  to  assist  on  this  work,  as  well  as  to 
look  after  the  entire  underground  explorations  along 
the  line  to  Winnipeg. 

•  Courtosy  of  Bngineecing  and  Contracting,  Chicago. 


This  work  was  carried  on  under  the  severe  climatic 
conditions  of  a  Manitojaa  winter.  Maximum  ice  condi- 
tions on  Shoal  Lake  from  December,  1913,  to  June, 
1914,  are  shown  graphically  in  Fig.  1.  The  chart 
shows  the  growth  of  the  ice  from  day  to  day  on  an 
ice  space  kept  clear  of  all  snow.  Corresponding  to 
the  curve  of  ice  thickness  is  a  temperature  curve  to 
show  the  amount  of  cold  which  produced  this  ice.  In 
order  to  measure  this  in  degrees  below  freezing  over  a 
stated  period,  the  ordinates  for  the  curve  were  taken 


Fig.  1.    Ice  thicltness  and  temperature  curves  for  Indian  Bay.  Siioal  Lake, 
Greater  Winnipeg  Water  District  1913-14. 

Ice  tiiickness  measured  on  clear  ice  area  100  ft.  x  50  ft.  and 

eacii  measurement  taken  at  a  new  hole  each  day. 

Temperatures  taken  at  7a.m.,  12 noon,  and 

7  p.m.     Average  of  these  taken 

for  daily  mean. 

as  "degrees  Fahrenheit  below  freezing  times  one  day." 
The  maximum  depth  of  ice  on  snow  covered  portions 
of  the  lake  was  2.3  ft.  thick  as  compared  to  3.2  ft.  on 
clear  space.  On  the  peat  bogs  the  depth  of  frost  aver- 
aged about  2  ft.  The  maximum  depth  of  frost  encoun- 
tered was  3.7  ft.  in  sandy  soil  while  the  minimum  in 
sheltered  snow  covered  places  was  1.5  ft. 

The  located  line  for  the  section  of  the  aqueduct 
on  which  Party  No.  3  made  borings  ran  for  the  most 
part  through  a  clay  country  covered  with  peat  bogs. 
For  the  seven  miles  from  Snake  Lake  to  the  Boggy 
River  the  peat  bog  averaged  about  8  ft.  in  depth. 

Cost  data  relating  to  a  portion  of  the  test  boring 
work  is  given  herewith  under  the  following  headings : 
(1)  Salaries  and  board  allowances.  (2)  Empire  drill 
costs.     (3)  Hand  auger  costs.     (4)  W'ash  boring  costs. 

Salaries    and    Board    Allowance. — The   following 
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Table  II.— Hand  Auger  Test  Boring  Cost  Data, 
Winnipeg  Aqueduct 

Totals  to 
Total         April  22 

Number  of  holes 396.0  370.0 

Frost  depth  in  feet,  1 759.6  759.6 

Peat  depth  in  feet,  3 3,608.9  2,490.9 

Sand  and  gravel  depth   in   feel,  :i 59.:)  59.3. 

Clay  depth  in  feet,  4 3,530.8  3,352.3 

Total   depth   in   feet,    1,   3,   4    4,349.7  4,171.2 

Total   depth    in    feet,   3,    3,   4    6,199.0  5,902.5 

Number  of  men  per  day,   man-days    ....      345.9  236.9 

Cost  per  day .$690.10  $603.70 

Summary  of  results  to  April  32— 

Average  depth   frost  per  hole,  feet 2.05 

Average  depth  of  peat  per  hole,   feet 6.73 

Average  depth   of  sand  and  gravel   per  hole,   feet.       0.16 
Average   depth   of  clay  per  hole,   feet    9.06 


Average  total  depth,  feet 15.95 

Average  cost  per  foot  run   of   1,   3,  4  cts 15.9 

Average   cost  per  foot  run   of  2,   3,   4  cts 11.2 

Average  cost  per  man-day $2.80 

Average   man-days   per   hole    0.64 

Average  man  days  per  foot  run,  1,  3,  4 0.057 

Average  man-days  per  foot  run,  2,  3,  4 0.040 

3-man  gang — 

Average  cost  per  day $8.40 

Average  bored,   1,  3,  4  feet  per  day 53.8 

Average  bored,  2,  3,  4  feet'  per  day 75.0 

Cost  of  equiptnent — 

3  rod   augers   at   $10.70 $32.10 

6  spanners. at  30  cents 1-20 

3  monkey  wrenches  at  70  cents 2.10 

1  pipe  auger  at  $15.00 15.00 

4  10-qt.  galvanized  pails  at  21   cents S* 

1  doz.   3^-lb.   axes  at  $1.00 12.00 


Total $63.24 

This  equipment  cost  is  not  included  in  table. 


were  the  standard  rates  paid  by  the  Greater  Winnipeg 
Water  District: 

Position  Rate 

Instrumentman.  per   month    $100 

Leveller,  per  month 
Topographer,  per  month 


90 

75   to  $80 


70 
45 
45 

45 

75 


Field   draughtsman,   per   month    60  to 

Rodman,  per  month 40  to 

Head  chainman,  per  month 40  to 

Rear  chainman,  per  month 35 

Head  pickctman,  per  month 40  to 

Cook,  per  month 60  to 

Cookee,  per  month 35 

Leader,  per  day l-'S 

Laborer,   per   day    1-50 


For  the  boring  costs  given  in  this  article  a  board 
allowance  of  $1.05  per  working  day  has  been  charged. 

Empire  Drill  Costs. — Total  and  average  costs  for 
645  ft.  of  boring  using  the  small  auger  drill  spoon  with 
necessary  drill  rods,  wrenches  and  handles  of  a  Junior 
Empire  Drill  Set,  are  given  in  Table  I.  The  Junior 
Empire  Drill  Set  ordered  by  the  district  cost  $259.85 
delivered  at  Winnipeg.  It  was  supplied  by  the  New 
York  Engineering  Company,  whose  catalog  gives  a 
complete  description  of  its  various  parts.  The  test 
holes  put  down  were  at  2,000-ft.  intervals,  averaged 


22.2  ft.  in  depth  and  cost  32.4  cents  per  foot  run,  in- 
cluding the  peat  in  the  depth. 

In  opening  up  the  holes  through  the  frozen  material 
axes  were  used  on  all  hand  auger  work,  as  the  axe  was 


Table  III. — List  and  Cost  of  Equipment  for   Making 
Borings  on  Winnipeg  -  Shoal  Lake  Aqueduct 
Quantity  and   Description  Unit   Price 

50  ft.  2j4-in.  extra  heavy  pipe  (drive  casing) 

in   5-ft.   lengths $0.57 

Cutting  and  threading  pipe 

50  ft.  lJ4-in-  heavy  pipe,  five  4-ft.  lengths  and 

six  5-ft.  lengths 25 

Cutting  and  threading  pipe 

10  2J/i-in.  couplings 16 

11  l>4-in.  couplings 08 

1  malleable  l}4-'n-  tee 16 

1  double    run    10-in.   wooden    block    1.85 

60  ft.    3/^-in.   manilla   rope,   per   lb 14 

1  hand    force    pump    R.    470 — 30    gals,    per 

minute 7.00 

2  24-in.   Stillson  wrenches    2.25 

15  ft.  1^-in.  discharge  hose 30 

20  ft.  2-in.   suction   hose 35 

1  ll4-m.  street  elbow 15 

1  l}^-in.  coupling  for  hose 30 

1  2  X  1^-in.   bushing 10 

1  1^-in.   short  nipple 10 

1  1^  X  2-in.  nipple 10 

1  drive  weight  7  ins.   diameter  by  15  ins. 

long,  2-in.  hole  all  the  way  through  long 
dimension,  widened  to  3J4  ins.  from  4 
ins.  below  top  to  top 

3  ft.  of  54-'n-  flexible  wire  rope  for  handle.     5.60 

2  lj4-in.   chopping   bits   of   drill   steel   with 

lJ4-in.   threads   8   ins.   long 6.00 

6  pairs  lumbermen's  rubbers,   two  buckles, 

sizes  10,  11  and  12 1.60 

1  pipe  vise  to  take  2j4-in.  to  l}4-'n.  pipe.  2.00 
1  2-in.   foot  valve 45 

1  machinist's  hammer 1.10 

2  cold  chisels 35 

1  pair  jacks,  2  ins.  by  18  ins.,  with  handles.      6.8 

Steel   spindles  for  same,   per  lb 10 

2  sleeve   couplings,   lli-\n.   W.   T 10 

3  sleeve   couplings,   2;/3-in.    W.    T 16 

2  lJ4-in.  nipples,  6  ins.  long 06 

2  lyi-in.  to  l^:»-in.   reducing  couplings    ...       .10 

2  lyi-in.  nipples,  6  ins.  long 08 

6  1-gal.  pails 21 

1   pint  machine  oil,  black 15 

1  2-in.   nipple,  6  ins.   long 10 

1  recovering   tap    3.75 

2  sister  hooks 2.50 

1   clasp  for  2J^-in.  pipe 2.00 

1  hoisting  plug 1.75 

6  couplings  for  IJ^-in.  pipe  (extra) 08 

1  ice  chisel 3.50 

2  axes,  3;4-lb 1.25 

1  air  tight  heater 3.10 

1  length  stove  pipe 10 

2  chain   tongs.   No.   33   Vulcan 4.50 

2  pairs  extra  leather  (front  and  back)  for 

piston  of  Meyer's  low-down  force  pump       .33 

3  logs   for  tripod .\ 

Delivery   from   C.    P.   R.   station   to   site 

(18  miles)    


Wash 

Cost 

$28.50 
5.00 

12.50 
3.30 
1.60 
.88 
.16 
1.85 
1.40 

7.00 

4.50 

4.50 

7.00 

.15 

.30 

.10 

.10 

.10 


12.00 

9.60 

2.00 

.45 

1. 10 

.70 

13.60 

1.20 

.20 

.48 

.12 

.20 

.16 

1.86 

.15 

.10 

3.75 

5.00 

2.00 

1.75 

.48 

3.50 

3.50 

8.10 

.10 

9.00 

1.40 


12.10 


Total 


$171.54 
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found  more  efficient  than  a  chisel,  crowbar  or  pick. 

Hand  Auger  Costs. — Table  II.  gives  the  cost  of 
some  6200  ft.  of  horin,^'  for  which  were  used  the  hanc^ 
augers  shown  in  Figs.  3  and  4.  These  hand  augers 
give  practically  the  same  efficiencies  for  depths  of  15 
to  20  ft.,  but  for  depths  under  15  ft.  the  i3ii)e  auger 
is  the  faster.  The  rod  auger,  Fig.  2,  consisting  of  1 
auger  piece,  1  handle,  5  extension  rods  with  12  extra 
bolts  ^  in.  X  114  ins.,  cost  $10.70.  To  this  should  be 
added  cost  of  a  couple  of  spanners  and  a  handle  for 
lifting. 

The  pipe  auger.  Fig.  3,  consisting  of  1  auger  piece, 
5  rods  with  couplings  and  bolts,  1  handle,  1  extra  set 
of  bolts  and  2  spanners,  together  with  2  only  J^-in. 
steel  chains  4  ft.  long,  with  one  grab  and  one  side  hook 
attached  to  each,  cost  $15. 

Wash  Borings  Costs. — Wash  borings  were  made 
for  the  Intake  Site  and  at  the  Falcon  River  Crossing 
with  a  "string  of  tools"  which,  though  complete  for 
the  purpose,  was  not  as  elaborate  as  that  necessary 
for  deep  drilling.  The  list  of  equipment  with  cost  of 
same,  given  in  Table  III,  may  be  used  for  reference 
when  similar  work  is  contemplated. 

With   this   equipment   the   process   of   sinking   the 

Table  IV. — Wash  Borings  Average  Cost  Data 

Depth   of —                                                               Totals  Average 

Water .'■)23.0         

Muck 45.3         

Clay 594.2  

Sand 73.7  

Gravel 31.7  27.0 

Total   length   of   casing,   includes   ice,   water 

and  material 1,267.9  47.0 


Labor  and   food   cost $404.75  $15.00 

Cost  per  foot  below  lake  bottom    $0,541 

Total  cost  per  foot  of  casing  in  ice,  water, 

material $0.31!) 


test  holes  was   very   simple   and   usually   was  as  fol- 
lows : 

The  derrick  or  tripod,  consisting  of  three  logs, 
was  set  up  over  the  station  where  a  hole  was  ctit 
through  the  ice  and  the  depth  of  water  obtained  by 
.sounding.  After  this  a  suitable  length  of  casing  was 
put  down ;  at  the  same  time  a  hole  for  the  pump  suc- 
tion was  made  and  a  fire  was  started  in  the  heater  to 
warm  water,  which  facilitated  the  thawing  of  the 
tools.  Then  drill  rods  of  the  required  length  with 
chopping  bit  on  lower  end  and  hoisting  water-swivel 
on  upper  end  connected  to  derrick-rope  and  by  hose 
to  the  force-pump,  were  put  down  inside  the  casing. 
The  position  of  the  bottom  of  the  casing  and  the  drill 
rods  having  been  noted,  the  drill  rods  were  churned 
up  and  down  by  means  of  rope  over  a  block  attached 
to  tripod.  At  the  same  time  water  was  forced  down 
the  centre  of  these  rods  to  the  outlet  in  chopping-bit 
and  then  up  between  the  rods  and  the  casing.  The 
chopped  material  brought  up  by  the  water  jet  was 
noted  by  the  leader  in  charge  of  the  work.  To  sink 
the  casing,  chain  tongs  were  attached  and  it  was  ro- 
tated. This  rotation  or  turning  of  the  casing  to  keep 
it  free  from  sticking  to  the  material  drilled  through, 
was  the  detail  that  added  most  to  the  speed  of  the 
work,  not  only  in  sinking  the  casing,  but  more  especi- 
ally in  the  pulling  of  the  pipe.    This  method  of  sink- 


.  2— Hand  operated  rod  auger  used  in  making 
borings.    Winnipeg  Aqueduct. 


S'-O' Center  to  Center  of  Bolt 


'i- 


One  Complete  Turn  In  6'       ■ 
Plan  of  Auger 
Fig.  3— Hand  operated  pipe  auger. 
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ing  the  casing  was  not  practical  at  all  times  and  in 
such  cases  the  drive  weight  was  used  to  pound  the 
casing  down.  After  it  had  been  used  it  was  neces- 
sary to  use  the  two  jacks  to  draw  the  pipe  as  shown  in 
I'^ig.  6.  As  the  hole  was  sunk  either  by  rotation  oi 
casing,  or  driving,  constant  watch  was  kept  of  the 
position  of  the  bottom  of  the  casing  and  the  drill  rods, 
together  with  careful  note  of  the  materials  brought 
up  by  the  water  jet.  i'"<jr  this  particular  piece  of  work 
at  Indian  Bay  it  was  found  advantageous  to  use  a  force 
of  one  leader  or  foreman,  J.  D.  Logan,  and  four  la- 
borers. 

The  progress  that  can  be  made  under  winter  con- 
ditions and  the  cost  of  same  is  given  in  Table  IV. 
This  gives  total  and  average  figures  on  the  footage, 
the  materials  encountered  and  the  labor  and  food 
costs  and  should  be  of  use  for  information  when  sim- 
ilar work  is  contemplated.  The  force  on  this  work 
usually  consisted  of  1  topographer  at  $3.95  and  3  la- 
borers at  $2.55  each,  or  I  foreman  at  $2.80  and  4  labor- 
ers at  $2.70.  The  work  was  done,  with  the  exception 
of  one  day  in  December,  between  January  9  and  Feb- 
ruary 27,  1914.  The  thickness  of  ice  ranged  fairly 
gradually  from  1.46  ft.  on  January  9  to  2.60  on  Feb- 
ruary 9.  On  that  day  the  temperature  dropped  to 
— 35  deg.  and  work  was  discontinued  until  February 
24,  when  the  temperature  was  plus  5  deg.  at  7  a.m. 
and  the  thickness  of  ice  was  3.17  ft. 

Cost  of  Excavating  and  Grading  for  a  Small 
Pumping  Plant'' 

THE  following  cost  data  pertain  to  the  excava- 
tion for  a  ])umping  plant  which,  owing  to  cer- 
tain requirements  of  the  company,  was  placed 
completely  underground    and    covered     with 
grass. 

The  hole  excavated  was  18  x  38  ft.  in  plan  by  llj^ 
ft.  deep,  with  a  sump  hole  in  one  corner  of  IJ/2  cubic 
yards.  The  top  IS  inches  of  excavation  was  soft  black 
loam,  the  next  2  ft.  was  clayey  loam,  and  the  rest  of 
the  excavation  blue  clay,  requiring  picking.  The 
ground  stood  without  bracing,  and  there  was  no 
trouble  from  water.  Two  good-sized  boulders  were 
removed  from  the  hole. 

Of  the  292.5  cu.  yds.  excavated,  150  cu.  yds.  were 
hauled  one  mile  over  pavements  and  spread  in  place  : 
110  cu.  yds.  were  hauled  JS  mile  over  good  roads  and 
dumped  without  spreading.  The  balance,  32j/^  cu. 
yds.,  was  back-filled. 

Unfortunately,  the  foreman  neglected  to  separate 
the  team  time  hauling  to  each  dump.  The  foreman 
sharpened  the  tools  and  assisted  in  various  other  ways 
with  the  labor.    The  cost  data  follow : 


Designing  Sewage  Disposal  Plants 

IN  reporting  upon  the  design  of  the  recently  com- 
pleted sewage  disposal  plant  of  Madison,  Wis., 
John    W.   Alvord    discussed    certain    principles 
which  are  of  general  application,  but  are  not  al- 
ways sufficiently  appreciated. 

"It  is  particularly  desirable,"  says  Mr,  Alvord, 
"with  a  sewage  disposal  works,  to  plan  well  for  tiic 
future,  as  they  are  a  type  of  municipal  improvement 
which  does  not  ordinarily  receive  enthusiastic  atten- 
tion or  prompt  enlargement  as  need  for  the  same  de- 
velops. The  difficulties  of  financing  and  raising 
moneys  for  this  particular  municipal  purpose  are  such 
that  small  additions  to  the  plant  are  not  easily  made, 
and  it  is  therefore  the  general  conclusions  that  the  ad- 
vantages of  an  ample  plant  should  be  had  for  the  pre- 
sent, and  it  should  be  built  for  a  fairly  reasonable  time 
in  the  future,  so  that  the  public  administrators  will  not 
be  annoyed  from  time  to  time  by  the  necessity  of  fin- 
ancing and  increasing  its  works  until  some  consider- 
able expenditure  becomes  necessarj'.  It  seems  to  me, 
therefore,  that  it  would  not  be  out  of  place  to  now 
build  a  plant  which  would  be  capable  of  caring  for  the 
municipal  wastes  up  to  the  year  1930,  with  such  rea- 
sonable accuracy  as  they  can  at  this  time  forecast." 

Concerning  the  amount  of  sewage  to  be  provided 
for,  Mr.  Alvord  says:  "In  cities  similar  to  Madisun 
there  is  a  tendency  toward  a  gradual  increase  in  water 
consumption  due  to  the  more  extensive  use  of  sanitary 
appliances  and  industrial  uses.  This  increase  in  well 
metered  cities  is  relatively  slow,  however,  and  I  would 
suggest,  as  an  estimate  for  it,  about  five  gallons  i)er 
capita  in  daily  consumption  per  decade."  In  1911  the 
amount  per  capita  in  Madison  was  87J^  gallons,  and 
he  estimates  105  gallons  for  1920  and  110  gallons  for 
1930.  As  the  sewage  in  Madison  has  been  pumped  fur 
years,  and  the  water  supply  also  is  provided  by  pump- 
ing, the  ratio  between  the  two  was  easily  ascertained. 
It  was  found  that  since  1904  the  ratio  of  sewage  punij)- 
ed  to  water  pumped  has  varied  from  1.06  to  1.28,  the 
latest  records  in  the  report  showing  the  sewage  as 
being  119  per  cent,  of  the  water  pumped.  The  addi- 
tional 19  per  cent,  (with  undoubtedly  another  5  or  10 
per  cent. — possibly  more — to  balance  the  amount  of 
the  water  supply  not  reaching  the  sewer)  was  prob- 
ably almost  entirely  ground  water  leaking  into  the 
sewers.  This  is  another  illustration  of  what  sewer 
engineers  have  in  recent  years  known  to  be  the  case — 
that  it  is  necessary  to  assume,  in  designing  a  sewerage 
system,  that  the  amount  of  water  to  be  provided  for 
will  ordinarily  be  greater  than  the  water  supply  con- 
sumption. This,  however,  would  probably  be  true  in 
the  majority  of  cities  only  where  the  sewers  admitted 


Item  Time  and  Rate  Amount 

Forcnwn 91  hrs.  nyi  cents  $  40.50 

Labor  excavating 5:!2  hrs.  30  cents  159.60 

Teams  and  extra  wagon 133  hrs.  75  cents  92.25 

Spreading  on  dump 45  hrs.  30  cents  13.50 

Backtill 20  hrs.  30  cents  6.00 

Dclivcrv   of  tools fi.W 


Unit  Cost 
0.138  per  cu.  yd.  excavated. 
0.545  per  cu.  yd.  excavated 
0.354  per  cu.  yd.  hauled 
0.090  per  cu.  yd.  spread 
0.185  per  cu.  yd.  backfill 
0.023  per  cu.  yd.  excavated 


Members  of  the  Montreal  liuilders'  Exchange  ha\;c 
made  a  trip  through  the  Mount  Royal  ttuinel  of  the 
C.  N.  R.,  and  also  inspected  the  various  workshops, 
machinery,  and  cnisliing  ])Iant.  Mr.  Stewart,  the  as- 
sistant engineer,  conducted  the  jiarty  over  the  works. 


ground  water.  In  localities  of  the  country  where  there 
is  no  groinid  water,  or  in  case  fhe  sewers  are  made  per- 
fectly tight,  the  capacity  of  the  system  might  probably 
be  made  approximately  25  per  cent,  less  than  where 
sewers  which  are  not  tight  are  laid  in  water-bearing 


♦  By  H.  R.  Ferrlss  (Victoria,  B.C.)  In  Engineering  and  Contracting.  ground. — The  Municipal  Journal. 
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Large   Reinforced   Concrete   Cribs  Used  for 
Welland  Ship  Canal  Entrance 

Sections  38  x  110  Feet  in  Plan  and  34  Feet  High  with  Removable  Bot- 
toms are  Built  in  Pontoons  and  Placed  on  Windrows  of  Broken  Stone 

By  Rex  J.  Johnson,  Assistant  Engineer,  Welland  Ship  Canal 


REINFORCED  CONCRETE  cribs  of  unusual 
size,  built  in  pontoons,  floated  into  position, 
and  placed  upon  windrows  of  broken  stone, 
form  the  entrance  walls  for  the  Welland  Ship 
Canal  and  its  Ontario  harbor.  The  total  length  of 
each  crib  is  110  ft.  4  ins.,  the  width  38  ft.,  and  depth  34 
ft.  The  pontoon  is  built  in  knock-down  form,  so  that 
when  the  crib  is  finished  and  the  temporary  wooden 
bottoms  placed,  it  can  be  floated  away.  After  floating 
the  crib  into  position  so  that  the  longitudinal  walls 
rest  upon  carefully  placed  rows  of  broken  stone,  the 
temporary  bottoms  are  removed,  and  the  inside  filled 
with  materials  dredged  from  the  channel.  Careful 
analysis  was  made  for  the  various  possible  conditions 
of  pressure  on  the  walls,  and  economy  in  the  use  of 
reinforcement  attained  by  using  timber  bracing  to  de- 
crease the  bending  moments  due  to  temporary  high 
pressures  during  construction. 

The  harbor  which  is  now  under  construction  at  Port 
Weller  forms  the  northern  or  Lake  Ontario  entrance 
to  the  canal,  which  is  being  l)uilt  across  the  Niagara 
Peninsula.  The  harbor  is  being  formed  by  building 
two  parallel  earth  embankments  from  the  original 
shore  line  for  a  distance  of  one  mile  and  a  half  into  the 
lake  and  dredging  between  them.  These  embank- 
ments will  be  protected  by  rough  rip-rap  for  the  great- 
er portion  of  their  length,  but  there  are  portions  which 
are  to  be  sustained  on  the  inside  with  reinforced  con- 
crete cribs.  These  will  provide  vertical  faces  for  the 
mooring  of  ships  and,  at  the  outer  end  where  the  em- 
bankments converge,  will  give  a  navigating  channel 
for  the  full  width  Ijetween  embankments.  The  total 
number  of  cribs  to  be  built  is  fifty-three. 

General  Features  of  Construction 

The  method  of  construction  is  to  build  the  cribs  in 
a  floating  pontoon  in  Port  Dalhousie  harbor,  some 
three  miles  distant  from  the  site  of  their  final  location, 
and  then  to  tow  each  one  into  position  and  sink  it  on  a 
seat  prepared  by  dredging.  Each  crib  is  divided  into 
eighteen  compartments  or  pockets  by  means  of  one 
longitudinal  centre  wall  and  eight  cross  walls.  The 
outside  end  and  longitudinal  walls  extend  from  top  to 
bottom  without  an  opening  of  any  description,  while 
the  interior  walls  have  a  rectangular  opening  8  ft.  x 
14  ft.,  the  bottom  of  which  is  12  ft.  from  the  top  of 
the  crib.  The  purpose  of  these  openings  is  to  reduce 
the  weight  of  the  crib  and,  since  they  are  near  the  top, 
to  bring  the  centre'  of  gravity  lower  down.  Thus  each 
pocket  is  separated  from  those  adjoining  for  a  depth 
of  22  ft.,  and  it  is  intended  that  each  shall  be  water- 
tight. Watertightness  is  important,  since  the  crib  is 
required  to  float  during  construction  and  possibly  for 
some  considerable  time  after  it  is  built. 

A  feature  of  the  complete  separation  of  the  lower 
portion  of  the  pockets  is  that,  in  the  e\-ent  of  a  leak 
developing  in  some  part  of  the  structure,  only  one  or 
two  pockets  are  flooded  and  the  crib,  instead  of  sink- 
ing, merely  heels  over  somewhat  from  the  vertical. 

♦  Copious  abstract  of  an  article  in  The  Engineering  Record. 


The  openings  just  mentioned  in  the  interior  walls  do 
not  extend  down  far  enough  to  allow  water  to  flow 
from  a  flooded  pocket  to  a  neighboring  dry  one  except 
during  sinking.  Each  pocket  has  a  temporary  timber 
floor  or  bottom  which  is  wedged  in  place  in  such  a  way 
that,  after  the  crib  is  sunk,  the  wedges  are  pulled'  out 
by  chains  attached  to  them  and  extending  to  the  top 
of  the  crib.  The  patents  for  these  bottoms  are  held 
by  Messrs.  J.  L.  Weller,  engineer-in-charge,  and  F.  E. 
Sterns,  designing  engineer,  Welland  Ship  Canal. 

Sinking  and  Filling  Cribs 

The  sinking  will  be  accomplished  by  pumping 
water  into  the  pockets  or  by  means  of  sea  cocks  in  the 
outer  walls.  By  carefully  admitting  the  water  the  crib 
can  be  brought  to  within  a  few  inches  of  the  bottom 
and,  when  brought  into  exact  position  and  line,  a  little 
more  water  admitted  will  bring  it  to  rest  in  position. 
If,  for  any  reason,  it  gets  out  of  line  while  sinking  the 
last  few  inches,  some  of  the  water  can  be  pumped  out 
and  the  crib  will  float  again,  thus  allowing  the  error 
to  be  corrected.  Each  crib  is  provided  with  vertical 
projecting  ribs  at  opposite  ends  and  arranged  in  such 
a  way  that  the  crib  will  be  keyed  to  the  two  adjoining- 
ones. 

The  seat  for  each  crib  is  dredged  to  a  little  below 
the  required  grade  and  then,  to  insure  an  even  bottom, 
three  windrows  of  broken  stone  are  placed  by  means 
of  spouts  and  levelled  oflf,  so  that  one  windrow  comes 
directly  under  each  of  the  front,  centre  and  rear  longi- 
tudinal walls  of  the  crib.  After  the  crib  is  in  its  final 
position  the  temporary  bottoms  are  removed.  The 
pockets  of  the  sunken  crib  are  to  be  filled  by  dredges 
with  selected  excavation  (not  rock)  from  the  harbor. 
The  reasons  for  constructing  a  crib  with  bottomless 
pockets  are  for  economy,  since  the  timber  bottoms 
can  be  used  over  and  over  again,  and  for  the  purpose 
of  allowing  the  crib  filling  to  rest  upon  the  sea  bottom 
instead  of  on  the  bottom  of  the  crib  as  is  ordinarily 
the  case.  This  tends  to  prevent  settlement  and  pre- 
vents undue  strains  upon  the  crib  and  secures  an  even 
bearing  on  the  foundation,  accomplished  by  means  of 
the  rows  of  stone  under  the  longitudinal  walls. 

Cribs  Built  in  Pontoons 
Each  crib  is  built  in  a  pontoon,  which  is  nothing 
more  than  a  rectangular  box  with  open  top  and  having 
for  its  inside  dimensions  those  of  the  outside  of  the 
crib.  The  depth  of  the  pontoon  is  about  9  ft.,  and  it  is 
built  in  knock-down  form  so  that,  when  the  crib  is  fin- 
ished and  the  temporary  wooden  bottoms  placed,  it 
can  be  taken  off.  This  is  done  by  unscrewing  the  sides 
and  ends  and  allowing  them  to  float  away,  and  allow- 
ing bottom,  which  has  been  previously  ballasted,  to 
sink  away.  Inside  the  floating  pontoon  are  built  the 
forms  for  the  lower  portions  of  the  walls,  the  sides  of 
the  pontoon  acting  as  a  part  of  the  form  work.  As 
the  walls  rise,  the  pontoon  sinks  deeper  and  deeper  and 
finally  disappears  below  the  surface  owing  to  the  con- 
tinually increasing  weight  sustained  by  it,  the  sides  of 
the  crib  above  the  pontoon  serving  to  keep  the  water 
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out.    The  temporary  bottoms  are  placed  after  the  form 
work  in  the  pockets  lias  been  removed. 

A  watertijflit  joint  is  made  between  the  bottom.s 
and  the  concrete  led^e  upon  which  it  rests  by  placing 
between  them  a  ro])e  made  of  jute  yarn  covered  with 
canvas,  which  is  tightly  squeezed  down  by  the  wedges 
that  serve  to  hold  the  bottom  in  place.  On  the  con- 
struction work  which  has  already  been  accomplished 
the  contractors  have  poured  the  concrete  in  lifts  of 
about  3  ft.,  alternately  placing-  the  horizontal  reinforc- 
ing steel  in  position  for  each  lift  and  pouring  concrete. 
The  vertical  steel  extending  from  top  to  bottom  with- 
out a  break  must  be  placed  before  any  concrete  is 
poured. 

Conditions  Governing  Design 
The  design  takes  into  account  three  different  con- 
ditions of  loading  for  the  walls:  (Ij  The  exterior  water 
loads  on  the  floating  crib ;  (2)  the  exterior  and  interior 
water  loads  on  the  sinking  crib,  and  (3)  the  interior 
fill  loads  on  the  submerged  crib  when  it  is  in  its  final 
position  and  during  filling. 

First,  the  exterior  water  load  on  the  floating  crib 
will  ])e  considered.  The  position  of  the  water  line  on 
the  completed  crib  is  determined  by  considering  its 
displacement,  and  then  it  is  assumed  that  one  or  more 
of  the  pockets  may  become  partially  or  wholly  flooded 
to  such  an  extent  that  a  inaximum  heeling  over  is  pro- 
duced which  causes  the  water  line  to  rise  on  one  side 
a  distance  of  5  ft.  The  maximum  head  of  water  sus- 
tained by  any  one  wall  is  found  to  be  18  ft.  for  this 
condition,  and  the  pressure  diagram  can  be  drawn. 
This  load  may  occur  on  the  interior  walls  as  well  as 
on  the  exterior,  since  any  one  i)()ckct  may  become 
flooded. 

Next,  consider  the  water  loads  on  the  crib  as  it 
sinks.  When  the  water  is  admitted  to  the  crib  it  starts 
to  sink,  thus  causing  the  water  line  on  the  outside  to 
rise.  This  reaches  the  top  of  the  crib  when  the  water 
on  the  inside  is  14  ft.  from  the  top  and  the  resulting 
pressure  diagrams  are  as  shown.  The  interior  -walls, 
as  well  as  the  exterior,  arc  designed  to  sustain  this 
load,  since  any  one  of  the  pockets  may  l)ecome  wholly 
flooded  before  the  crib  is  ready  to  sink. 

i'iiially,  the  pressures  set  up  on  the  walls  by  the 
111!  loads  will  be  considered.  When  in  actual  service 
the  top  of  the  crib  is  to  come  at  mean  lake  level  and 
on  top  of  the  outside  longitudinal  wall  a  7-ft.  retaining 
wall  will  be  constructed  to  support  the  back  filling. 
This  lill  is  for  the  purpose  of  bringing  the  pier  up  to 
litial  grade  and,  of  course,  acts  as  a  sui)erimposed  load 
on  the  front  longitudinal  wall  of  the  crib.  We  then 
have  the  condition  of  a  dry  fill  7  ft.  deep,  and  under 
this  a  thoroughly  saturated,  or,  strictly  speaking  in  this 
case,  a  submerged  fill  contained  in  a  pocket  or  box- 
like structure  having  the  walls  comparatively  close 
together,  and  hence  a  condition  somewhat  similar  to 


that  in  the  bins  of  a  grain  elevator.    The  pressures  on 

the  front  wall  due  to  the  fill  are  greater  than  for  the 
interior  and  rear  walls,  because  the  filling  operati<jii 
will  be  regulated  so  that  no  one  pocket  is  filled  to  the 
top  before  the  adjacent  ones  are  at  h-a^t  half  filled. 
This  point  is  taken  up  again  later. 

Pressure  Diagrams 

The  pressure  lines  resulting  from  the  lurcguing 
conditions  are  shown  by  the  accompanying  figures. 
The  following  assumptions  are  made  with  regard  to 
the  fill:  (1)  The  fill  above  the  water  is  dry,  weighs  110 
lb.  per  cubic  foot  and  has  a  slope  of  repose  of  lyz'.l; 
and  (2)  the  fill  below  the  water  is  thoroughly  satur- 
ated and  has  a  slope  of  repose  of  3:1.  Its  weight 
when  dry  is  110  lbs.  per  cubic  foot,  if  free  from  voids 
it  would  be  153  lbs.,  and  therefore  when  immersed  it 
weighs  110  —  (62.5  X  110/153)  =  110  —  45  =  65  lbs. 
per  cubic  foot. 

The  water  line,  i.e.,  at  the  top  of  the  crib,  there  is 
a  horiz(Mital  pressure  due  to  7  ft.  of  dry  fill  having  a 
slope  of  repose  of  1^:1.  Below  the  water  line  the 
pressures  on  the  walls  are  due  to  a  submerged  fill  with 
a  slope  of  repose  of  3:1,  and  they  are  complicated 
somewhat  by  the  proximity  of  neighboring  walls.  The 
effect  of  nearby  walls  on  earth  pressures  is  very  little 
understood.  It  is  probable  that  the  total  pressure  on 
any  one  wall  is  less  than  it  is  for  an  ordinarj-  retaining 
wall  sustaining  the  same  material.  In  the  calculation 
for  the  crib  no  reduction  has  been  made  on  account  of 
these  walls. 

The  diagram  for  the  earth  load  on  the  front  wall  is 
calculated  by  Coulomb's  formula  for  earth  pressures 
for  two  conditions:  (1)  When  the  harbor  is  at  high 
water  and  the  depth  of  dry  fill  is  only  4  ft. ;  and  (2) 
when  the  harbor  is  at  low  water,  and  the  depth  of  drj- 
fill  is  10.5  ft.  The  resulting  pressures  are  slunvn  by 
the  acconipanj'ing  diagrams. 

Pressures  on  Interior  Walls 
The  sectic>nal  elevation  drawn  with  the  diagram.s 
herewith  shows  the  order  in  which  the  pockets  are  to 
be  filled  with  earth.  The  two  fills  marked  -A  are  to  he 
made  sinniltaneousl}',  then  B,  then  two  fills  C  simul- 
taneously, then  D  and  E  in  order.  Thus  we  get  an 
earth  load  on  the  centre  longitudinal  wall  which  is  par- 
tially balanced  over  its  lower  portion,  and  on  the  rear 
wall  we  get  an  earth  load  over  the  lower  half  and  later 
over  its  whole  height,  but  with  the  lower  portion  re- 
duced by  the  fill  1!.  By  adopting  this  method  of  filling 
a  consiclerable  saving  can  be  made  in  the  reinforcing 
steel  for  the  walls.  The  earth  pressures  on  the  interior 
cross  walls  are  the  same  as  for  those  on  the  centre 
longitudinal  wall.  The  earth  load  diagram  shown  for 
the  interior  walls  occurs  only  in  the  end  pockets.  In 
all  the  others  the  load  is  less  because  the  openings  in 
the  interior  walls  allow  the  filling  to  flow  through  from 
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Diagrams  showing  conditions  of  earth  fill  and  water  pressure. 


one  pocket  to  another  before  an}'  one  of  them  is  filled 
to  the  top. 

A  comparative  study  of  the  combined  pressure  dia- 
gram reveals  the  large  loads  carried  by  the  walls  due 
to  the  water  pressure  when  the  crib  is  sinking.  These 
act  for  a  comparatively  short  interval  of  time,  and  it 
seemed  that  if  some  scheme  could  be  devised  for  brac- 
ing the  walls  while  the  crib  is  sinking  that  a  very  con- 
siderable saving  in  reinforcing  steel  could  be  efii'ected. 

Use  of  Timber  Bracing 

The  scheme  proposed  is  to  use  timljer  bi-aciug 
wedged  into  the  pockets.  It  is  placed  before  admit- 
ting w-ater  and  removed  before  the  pockets  are  filled 
with  earth.  The  bracing  is  arranged  in  such  a  way 
that  the  spans  over  which  the  water  loads  act  are  re- 
duced to  6  ft.,  and  hence  the  bending  moment  and 
therefore  the  steel  necessary,  are  considerably  reduced. 
The  drawing  shows  the  proposed  arrangement  of  the 
bracing.  It  is  seen  that  without  this  bracing  the  spans 
of  the  front,  rear  and  centre  longitudinal  walls  are  12 
ft.,  and  of  the  end  and  cross  walls  18  ft.  When  it  is 
remembered  that  the  bending  moment  varies  directly 
as  the  product  of  the  square  of  the  span  and  the  load 
per  unit  of  span,  the  efTect  of  the  bracing  in  reducing 
the  quantity  of  reinforcing  steel  is  apparent. 

The  walls  are  designed  as  slabs,  using  the  load 
diagrams  to  give  values  of  loads  per  foot.  For  per- 
manent loads  the  stresses  for  steel  and  concrete  and 
the  coefificients  for  bending  moments  are  those  recom- 
mended by  the  Joint  Committee  on  Reinforced  Con^ 
Crete ;  but  for  temporary  loads,  or  loads  which  act  only 
for  a  short  time,  such  as  in  the  sinking  operation,  the 
stress  in  the  steel  is  run  up  as  high  as  25,000  lbs.  per 
square  inch.  Longitudinal  stiffness  is  given  to  the  crib 
by  placing  reinforcing  rods  near  the  top  of  longitudin- 
al walls  for  their  full  length.  The  reinforcing  steel  is 
in  the  form  of  plain  round  rods,  and  the  spacing  has 
been  confined  to  multiples  of  6  ins.  as  some  little  aid 
in  standardization  and  simplicity  in  construction.  h"or 
the  same  reason  the  size  of  rods  is  confined  to  >'4  and 
%-in.  diameters.  Each  crib  requires  934  cu.  yds.  of 
concrete  and  112,000  lbs.  of  steel. 

The  work  is  being  done  under  the  direction  of  the 
Department  of  Railways  and  Canals.  Mr.  J.  L.  Weller 
is  the  Engineer-in-Charge. 


Forks,  spades,  or  other  suitable  instruments  should 
be  used  for  puddling  wet  concrete  after  it  has  been 
deposited  in  the  forms.  These  implements  should  be 
small  enough  to  enter  well  into  the  space  between 
and  around  the  reinforcing  steel. 


Railroad  Construction  and  Bridge  Work  in 
the  Province  of  Quebec 

TIII£  1914  general  report  of  the  Minister  of  Pub- 
ic Works  and  Labor  for  the  Province  of  Que- 
bec contains  illuminating  details  of  construc- 
tion work.  One  of  the  features  of  interest  is 
a  statement  concerning  iron  bridges  built  b}' 
municipalities  and  subsidized  by  the  Government  of 
the  Province  of  Quebec  from  1908  to  June  30th,  1914. 
Three  were  erected  in  the  county  of  Argenteuil ;  five 
in  Arthabaska ;  thirteen  in  Bagot ;  five  in  Beauce;  two 
in  Beauharnois;  ten  in  Bellechasse;  three  in  Bona- 
\enture ;  three  in  Berthier ;  ten  in  Brome;  five  in 
Champlain ;  two  in  Chambly ;  one  in  Charlevoix;  three 
in  Chateauguay ;  three  in  Chicoutimi ;  seven  in  Comp- 
ton  ;  two  in  Dorchester;  five  in  Two  Mountains;  five 
in  Drummond;  one  in  Gaspe;  five  in  Huntingdon;  four 
in  Iberville;  eight  in  Joliette;  five  in  Kamouraska;  two 
in  Labelle;  thirteen  in  Lake  St.  John;  four  in  Laprai- 
rie  ;  five  in  I^'Assomption  ;  one  in  Laval ;  one  in  Levis  ; 
two  in  L'Islet ;  eight  in  Lotbiniere;  two  in  Maskin- 
ongc;  one  in  Matane ;  nine  in  Megantic ;  one  in  Mont- 
calm ;  four  in  Montmagny ;  six  in  Montmorency ;  two 
in  Missisquoi ;  one  in  Napierville ;  five  in  Nicolet;  two 
in  Ottawa ;  ten  in  Portneuf ;  one  in  Pontiac ;  four  in 
Quebec ;  six  in  Richelieu  ;  two  in  Richmond ;  two  in 
Rimouski ;  seven  in  Rouville;  two  in  St.  Il3'acinthe; 
one  in  Saguenay ;  three  in  St.  Maurice;  seven  in  Slief- 
ford ;  five  in  Soulanges ;  three  in  Sherbrooke ;  four  in 
Stanstead  ;  two  in  Terrebonne;  two  in  Three  Rivers; 
two  in  Vaudreuil ;  seven  in  Vercheres;  one  in  Wolfe, 
and  nine  in  Yamaska. 

The  list  it  will  be  seen  is  quite  a  formidable  one, 
and  it  is  supplemented  by  a  further  list  of  nearly  sixty 
bridges  under  construction  at  the  time  of  the  pre- 
paration of  the  report. 

A  number  of  the  more  noteworthy  bridges  of  re- 
cent erection  are  illustrated  in  this  issue. 

An  item  of  interest  is  the  report  of  Mr.  Louis  A. 
Vallee,  Engineer  and  Director  of  Railways.  A  table 
showing  the  length  of  railways  built,  in  operation,  or 
ready  to  be  opened  to  traffic  in  the  Province  of  Que- 
bec on  June  30th,  1914,  gives  a  total  of  4,339  miles. 
This  is  inclusive  of  230  miJes  of  electric  raiiwa)-. 


Proportioning  by  sieve  analysis  is  the  most  exact 
and  effective  method  of  studying  the  /haracter  of  the 
aggregate  and  for  calculating  the  /ffect  of  various 
mixtures.  In  this  method  the  avaiWble  materials,  ex- 
cluding the  cement,  are  separates'  into  various  sizes 
by  means  of  a  series  of  screens. 
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Bridge  over  Riviere  Aux-Pins,  Saint-Gabriel-West,  Quebec  County,  Quebec— One  Span  of  28  feet. 


Bridge  ovtr  Chaudiere  river  at  Saint-Maxime-de-Scott.  Dorchester  County,  Quebec.— Three  Spans 

1-225',  1-2J4'.  1-139  feet. 
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The  Engineer,  the  Contractor,  and  the 

Specification 

Considerations  which  make  for  Improved  Efficiency  in  Service 

seen  conditions  arise  during  the  progress  of  the  work, 
materials  and  labor  advance,  extremely  rigid  and  arbit- 
rary interpretations  are  given  to  the  specifications,  im- 
practical and  urneasonable  inspectors  placed  on  the 
work,  and  various  other  obstructions  put  in  the  con- 
tractor's way  (sometimes  by  those  directly  interested 
in  the  contract,  and  at  other  times  by  disinterested 
parties),  it  requires  considerable  nerve  on  the  part  of 
any  man  to  continue  the  business  of  contracting  in 
order  to  make  a  living. 

Practically  all  recent  works  of  great  magnitude 
have  been  let  by  contract,  with  one  exception,  that 
being  the  Panama  Canal,  which  is  being  built  by  the 
Government,  under  the  supervision  of  army  engineers 
who  had  practically  an  unlimited  amount  of  money 
at  their  disposal,  and  who  were  not  hindered  in  any 
way  in  the  expenditure  thereof,  their  motto  being, 
"Build  the  Canal,  build  it  well,  and  at  any  cost." 

Great  works  like  the  increased  water  supply  for 
New  York  City,  the  New  York  Barge  Canal,  the  re- 
claiming of  millions  of  acres  of  land  in  the  West,  the 
improvement  of  our  rivers  and  harbors,  and  even 
down  to  our  own  local  improvements,  such  as.  the 
water  supply,  the  building  of  our  sewers,  paving  of 
the  streets,  building  of  the  docks,  extensions  of  parks, 
improvement  in  terminal  facilities,  improvement  of 
state  highway  system,  erection  of  municipal  buildings, 
etc.,  have  all  been  let  by  contract,  for  the  reason,  no 
doubt,  that  those  in  authority  recognize  that  where 
possible  it  is  much  better  to  have  the  work  done  by 
this  method  than  under  the  day  labor  system. 

The  work  is  done  as  well  under  the  contract  sys- 
tem as  if  it  is  performed  by  day  work,  and  ofttimes 
better,  because  on  day  labor  work  done  by  a  State, 
municipality,  or  corporation,  usually  there  are  no 
rigid  specifications  in  effect,  and  practically  no  inspec- 
tions (except  when  the  engineer  happens  to  be  on  the 
work);  and  many  things  are  done  which  would  not 
be  tolerated  for  a  moment  if  the  work  was  being  done 
under  contract ;  furthermore,  the  engineer  on  contract 
work  has  less  worry  (this  being  shifted  to  the  con- 
tractor's shoulders);  and  the  last  but  not  least  reason 
is  that  it  is  almost  universally  conceded  that  work  done 
by  contract  is  done  far  cheaper  than  if  performed  by 
the  day  labor  method. 

A  prominent  engineer  once  told  the  writer  that 
"specifications  were  only  made  for  rogues  and  thieves, 
that  honest  men  did  not  need  any  specifications."  He 
meant  this,  however,  to  be  interpreted  in  a  broad  way. 

I  do  not  fully  agree  with  him  in  his  statement,  be- 
cause I  believe  that  short  specifications  clearly  written 
and  impartially  enforced  are  a  benefit  to  both  the 
municipality  or  corporation  and  the  contractor. 

The  clauses  in  a  set  of  specifications  as  written  by 
the  average  engineer  are  not  always  clear  and  intelli- 
gible to  the  average  contractor ;  and  anyone  who 
engages  in  contracting  work  now,  if  he  wants  to  be 
"up-to-date"  should  take  a  course  in  law  also,  so  as 
to  be  able  to  reason  out  the  intent  of  some  engineers 
who  write  specifications,  because  s^me  specifications  of 
to-day,  if  literally  construed  as  written,  could  place  an 
average  contractor  in  receivers'  hands  in  a  short  time. 


THE  engineer  or  architect  is  able  to  plan  great 
structures  and  large  engineering  schemes ; 
but  when  it  comes  to  the  erection  of  these 
structures  or  the  methods  adopted  in  carry- 
ing out  these  engineering  feats  to  successful  conclu- 
sion, this  work  usually  devolves  upon  the  contractor. 

The  contractor  occupies  a  peculiar  position  in 
that,  to  be  successful,  he  has  to  be  possessed  of  a 
temperament  and  faculties  not  required  in  the  average 
profession.  I  mean  that  the  successful  contractor 
meets  and  has  to  contend  with  more  obstacles  in  his 
work  than  fall  to  the  lot  of  the  average  business  man 
or  merchant ;  and  in  addition  he  has  to  be  able  to 
manage  and  direct  his  office  affairs  and  the  work  of 
his  employees  in  such  a  way  that  for  every  dollar 
spent  on  his  work  he  hopes  to  receive  more  than  one 
hundred  cents  in  return.  ' 

The  engineer  has  a  great  many  advantages  in  plan- 
ning a  great  enterprise  over  those  enjoyed  by  the  con- 
tractor. Usually  he  is  not  limited  in  the  time  taken 
in  drawing  his  plans  and  specifications,  and  has  ami)le 
opportunity  to  investigate  all  conditions  and  make  re- 
searches prior  to  the  time  when  bids  are  called  for; 
but  the  time  allotted  to  the  contractor  for  pre- 
paration of  this  bid  is  usually  very  short,  and  often 
a  sufficient  period  is  not  allowed  him  for  investigation 
of  conditions,  source  of  supply  of  labor  and  material, 
and  other  important  considerations  which  go  to  make 
up  the  bids  prior  to  the  opening  of  the  same. 

It  has  been  said,  and  truthfully  so,  that  a  success- 
ful contractor  must  have  three  qualifications — first. 
Faith ;  second,  Hope ;  and  third.  Nerve  ;  and  of  these 
three  virtues  (if  they  may  be  so  termed),  it  seems  to 
me  the  last  is  the  most  important. 

First,  contractors  as  a  general  rule  know  the 
men  at  the  head  of  all  large  engineering  schemes 
upon  which  they  bid,  and  have  faith  in  their  judgment, 
and  accept  without  question  their  plans  and  specifi- 
cations as  being  correct  and  the  result  of  months  and 
probably  years  of  study,  and  rely  in  a  great  measure 
upon   their  judgment. 

Second,  they  hope,  in  event  of  securing  a  contract, 
to  be  favored  with  such  conditions  when  the  work  is 
under  way  as  will  enable  them  to  make  money  legi- 
timately, because  you  will  find  that  the  average  con- 
tractor doing  business  to-day  is  honest,  and  he  takes 
a  certain  amount  of  pride  in  his  work  (although  in 
this,  as  in  all  cases,  there  are  exceptions  to  the  gen- 
eral rule);  and  he  hopes,  when  certain  conditions  and 
questions  arise  during  the  progress  of  the  work,  and 
the  matter  under  discussion  is  put  up  to  the  Chief 
Engineer  or  other  official  in  authority,  that  he  will  be 
big  and  broad  enough  to  look  at  the  situation  from 
the  contractor's  standpoint,  as  well  as  from  the  view- 
point of  the  municipality  or  corporation  by  whom  he 
is  employed. 

Third,  to  undertake  large  contract  work  requires 
considerable  nerve,  because  usually,  if  conditions  are 
favorable  and  the  prices  at  which  the  contract  has  been 
secured  are  reasonable,  and  the  specifications  liberally 
construed  by  fair-minded  engineers,  the  contractor 
sometimes  makes  money ;  but  ofttimes  when  unfore- 
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Bridge  over  Moose  River,  Saint  Andre-d' Acton,  Bagot  County,  Quebec— Span,  75  feet. 


Bridge  over  Metis  River  at  Price,  Matane  County,  Quel>ec.— Span,  250  feet. 
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unless  he  had  an  unlimited  amount  of  money  at  his 
disposal. 

Take  the  usual  set  of  specifications  as  issued  to-day 
for  public  work  to  reputable  attorneys,  and  ask  them 
to  give  you  an  unbiased  opinion  of  its  contents,  and 
ninety-nine  out  of  one  hundred  will  tell  you  that  you 
would  be  foolish  to  sign  a  contract  with  such  clauses 
incorporated  therein,  because  it  is  so  written  to  provide 
all  the  safeguards  possible  for  the  municipality  and  to 
place  the  responsibility  for  everything  that  may  hap- 
pen, even  including  the  acts  of  Providence,  upon  the 
contractor. 

In  other  words  they  bind  the  contractor  hand, 
foot,  body,  and  soul,  because  some  specifications  have 
almost  every  possibility  and  condition  Ijetween  the 
heaven  and  earth,  and  even  into  the  depths  of  the  same, 
covered  by  a  clause  which  they  can  point  out,  which 
covers  the  disputed  point  when  questions  arise ;  but 
contractors  must  live,  and  some,  in  their  eagerness  to 
secure  work,  would  sign  any  contract  and  specification 
no  matter  how  definite  or  unreasonable  it  was. 

To  my  way  of  thinking,  it  is  a  mistake  to  make 
specifications  too  lengthy ;  but  some  engineers  seem 
to  think  that  it  is  absolutely  necessary  to  have  a  large 
volume  of  directions  written  for  the  contractors' 
guidance,  even  though  the  job  is  a  very  small  one. 
They  write  so  much,  in  fact,  that  their  requirements 
overlap;  that  is,  the  clauses  contradict  themselves; 
and  in  one  part  of  the  book  you  will  find  certain 
clauses,  and  by  carefully  reading  subsequent  para- 
graphs, you  will  be  left  in  doubt  as  to  the  real  intent 
and  meaning  of  the  one  who  wrote  the  specifications 
and  as  to  how  they  will  be  enforced. 

If  the  specifications  were  short  and  clear — that  is, 
expressed  in  plain  every-day  language,  which  neither 
the  engineer  nor  the  contractor  could  take  advantage 
of  (in  other  words,  the  avoidance  of  double  meaning 
clauses) — many  of  the  disputes  which  now  constantly 
arise  would  be  prevented. 

When  a  dis])Ute  does  arise  on  work,  the  interpre- 
tation of  the  particular  clause  in  question  is  usiially 
put  up  to  the  engineer  in  charge  of  that  particular  sec- 
tion or  piece  of  work  for  decision ;  and  this  is  where 
a  young  engineer  should  be  given  some  authority. 

If  enough  confidence  is  placed  in  a  man  to  select 
him  as  the  pilot  of  a  particular  piece  of  work,  enough 
trust  and  authority  should  be  placed  in  him  to  con- 
strue disputed  clauses  liberally  when  the  occasion 
arises ;  and  he  should  be  given  the  right  to  settle  minor 
questions  that  arise,  and  not  be  troubling  his  chief 
with  every  little  matter  of  detail ;  and  only  in  case 
that  he  and  the  contractor  cannot  agree  should  the 
question  be  carried  to  the  Chief  iMigineer. 

In  ninety-nine  cases  out  of  one  hundred,  minor 
disputes  such  as  arise  on  contract  work  can  be  rea- 
sonably and  promptly  settled  if  all  parties  will  meet 
with  a  feeling  of  friendliness  and  confidence ;  but  the 
average  young  engineer,  knowing  that  he  has  the  book 
of  specifications  to  rely  u])on,  and  that  they  are  his 
doctrine,  and  the  further  fact  that  he  is  in  authority 
in  so  far  as  that  particular  piece  of  work  is  concerned, 
ofttimes  looks  at  the  clauses  under  discussion  from 
a  very  narrow  point  of  view ;  and  if  an  appeal  should 
be  taken  from  his  decision  and  carried  to  the  Chief 
Engineer,  ofttimes  he  considers  it  a  personal  reflection 
upon  his  professional  ability ;  and  although  the  deci- 
sion of  the  Chief  Engineer  may  sustain  him,  there  is 
always  a  feeling  of  coolness  between  him  and  the 
contractor. 


Whereas,  on  the  other  hand,  if  the  decision  of  the 
Chief  Engineer  should  be  adverse  to  the  younger  en- 
gineer and  contrary  to  his  views  already  reported  to 
his  chief  and  in  favor  of  the  contractor,  usually  he 
feels  that  a  personal  insult  has  been  inflicted  on  him 
and  his  professional  ability  questioned ;  and  I  have 
heard  of  instances  where  the  engineer  resolved  to  "get 
even";  and,  holding  the  master  key,  he  sometimes  is 
in  a  position  to  take  advantage  of  the  other. 

Engineers  and  contractors  gain  their  experience 
from  years  of  hard  work.  Textbooks  do  not  contain 
all  the  rudiments  of  any  profession ;  these  are  secured 
by  personal  efforts,  hard  knocks,  and  practical  experi- 
ence ;  and  a  young  engineer  at  the  completion  of  his 
required  course  in  a  university  is  not  as  fully  qualified 
to  pass  on  all  questions  as  one  who  has  had  years  of 
experience,  although  the  technical  education  of  the 
latter  may  be  somewhat  limited  when  compared  with 
that  of  the  former. 

Contractors  usually  get  their  experience  by  hard 
work,  and  ofttimes  at  great  expense ;  and  some  reli- 
ance should  be  put  in  their  judgment  also.  In  other 
words,  some  little  credit  should  be  given  a  contractor 
who  has  had  years  of  experience,  for  knowing  a  little 
of  the  work  he  undertakes  and  the  best  method  of 
conducting  it,  because,  as  before  stated,  a  contractor, 
to  be  successful,  must  adapt  himself  to  all  conditions; 
must  have  such  a  personality  as  will  enable  him  to 
please  and  work  with  the  engineers,  and  at  the  same 
time  look  out  for  himself  from  a  financial  point  of 
view. 

It  is  sufficient  to  say,  in  conclusion,  that  an  engi- 
neer should  rely  somewhat  on  the  contractor,  "give 
him  some  credit  for  his  experience,  etc. ;"  and  the 
same  confidence  should  be  put  by  the  contractor  in 
the  engineer;  and  if  they  are  of  such  temperament 
that  they  can  work  in  harmony,  disputes  will  not  arise. 
When  they  do,  they  can  be  quickly  adjusted  and  have 
no  ill  feeling  at  their  conclusion,  and  success  will  be 
the  result  of  their  efforts. — Engineering  News. 


A  continuous  mixer  may  be  tested  by  measuring 
out  a  batch  of  concrete  in  the  desired  proportions  and 
running  it  through  the  machine  to  see  whether  or  not 
it  feeds  correctly.  If  not  mixed  properly  it  should  be 
run  through  again  or  mixed  by  hand.  Several  tests 
shoud  be  made  each  daj'  to  see  that  the  cement  deliv- 
ered is  constant  in  amount. 


In  placing  concrete  in  floor  slal>s,  girders  and 
beams,  the  work  should,  if  possible,  be  carried  along 
in  a  straight  line  from  the  section  of  the  builidng  which 
is  l)eing  concreted.  Unless  adjoining  masses  of  con- 
crete of  different  depths,  like  adjacent  girders  and 
slabs,  have  the  puddling  or  ramming  ojieration  car- 
ried down  as  thoroughly  through  one  as  the  other,  ini- 
tial setting  cracks  are  likely  to  form  between  the  mass- 
es of  different  depths. 


At  a  recent  meeting  of  the  Chamber  of  Commerce 
in  Montreal,  Mr.  Leon  Lorrain  said  that  Canada's 
fire  loss  was  relatively  the  biggest  in  the  world.  In 
five  cities  of  Canada,  with  a  total  population  of  957,- 
372,  the  speaker  said,  the  loss  per  capita  for  the  year 
1912  was  $2.88,  as  against  $2.55  in  300  American 
cities,  54  cents  in  cities  of  England,  84  cents  in  France, 
20  cents  in  Germany,  30  cents  in  Austria,  and  90  cents 
in  Italy.  In  1914  the  fire  loss  in  Canada  was  $3.15  a 
head. 
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Quantity    System   of  Estimating     American 
and  English   Methods  Compared 

By  Albert  G.  Duke' 

IT  would  seem  to  any  contractor  on  this  side  of  the 
Atlantic  that  the  London  system  of  quantity 
surveying  required  too  much  preliminary  work, 
especially  in  these  days  when  the  contractor  is 
left  so  little  time  to  prepare  an  estimate ;  and  the  fine 
detail  is  not  required  or  worth  the  time  spent  upon 
it.  We  have  no  recognized  method  of  taking  off 
([uautities  in  this  country,  and  until  the  profession  is 
established,  it  must  be  left  to  each  contractor  to  de- 
velop his  own  method. 

It  is  the  writer's  intention  to  explain  and  show 
briefly  a  method  of  taking  off  quantities  and  estimat- 
ing, so  that  the  advantage  of  the  method  now  advo- 
cated may  be  seen  by  comparing  the  two  systems. 
This  system  of  "taking  off"  is  the  one  used  by  the 
Aberthaw  Construction  Company,  of  Boston,  Mass. 
It  has  been  used  by  them  for  the  past  seven  years,  and 
has  ])roved  entirely  satisfactory  in  every  way,  being 
equally  applicable  to  large  and  small  works  of  any 
character. 

The  reader  will  notice  at  a  glance  that  the  chief 
labor-saving  item  is  the  fact  that  all  the  work  appears 
on  one  set  of  sheets,  whereas  the  London  system  re- 
quires three  sets  of  records — viz.,  the  "Dimensions," 
the  "Abstract"  and  the  "Bill."  In  the  Aberthaw  meth- 
od, it  is  important  to  notice  the  systematic  order  of 
setting  down  the  dimensions,  and  that  each  column 
is  issued  for  a  specific  purpose,  so  that  when  it  is  neces- 
sary to  refer  to  the  dimensions  later,  or  variations  are 
to  be  made,  the  items  can  be  easily  identified. 

The  first  column  on  the  left  is  for  the  description 
and  location  of  the  work,  also  for  any  notes  useful 
for  further  reference.  The  third  is  for  length,  fourth 
for  breadth,  the  fifth  is  for  height, 
while  the  second  is  used  for  setting 
down  the  number  of  floors,  footings, 
or  other  items  by  which  the  mea- 
surements should  be  multiplied.  As 
the  figures  are  connected  by  multi- 
plication signs,  the  clerk  who  ex- 
tends them  has  a  simjile  arithmeti- 
cal expression  to  extend,  with  very 
little  chance  for  any  misunderstand- 
ing. The  remaining  columns  are 
for  extensions,  unit  prices,  and  to- 
tal money,  respectively.  The  right 
use  of  these  columns  is  very  im- 
portant, and  if  it  is  faithfully  fol- 
lowed out  it  will  be  perfectly  easy 
for  any  person  to  refer  and  identify 
a  dimension  at  any  time  after  it  has 
been  made. 

One  man  should  scale  the  whole 
of  the  building,  another  extend  the 
dimensions,  and  the  same  one  who 
scales  should  check  the  extensions 
after  he  has  taken  off  all  dimensions. 
This  makes  two  distinct  operations 
and  leaves  the  estimator's  mind 
clear  for  scaling.  Each  trade  or 
operation  is  taken  in  tmn.  taking 
every  item  throiighout  the  building 
before  proceeding  with  the  next 
o])eration.  .Assumuig  a  brick  build- 
ing, the  estimator  would  commence 
with  the  brickwork  foundations  and 


continue  until  all  work  taken  care  of  by  the  Bricklayer 
is  taken,  before  commencing  with  any  other  trade. 
The  same  applies  to  the  Earthwork — clearing  site, 
digging,  backfill,  any  pumping,  sheeting,  etc.,  would 
be  entered  under  this  reading.  All  trades  to  be  treat- 
ed in  the  same  way. 

It  is  essential,  in  order  to  avoid  omissions  or  errors, 
to  follow  a  regular  order  of  "taking  ofif"  the  work,  and 
the  main  items  should  always  be  taken  first.  For  in- 
stance, assuming  a  certain  contractor's  chief  work  is 
brickwork,  it  would  be  as  well  always  on  every  esti- 
mate "to  commence  with  this  item,  then  follow  with 
concrete,  excavation,  drains,  windows,  carpentry, 
doors,  roofing,  painting,  glazing,  miscellaneous  iron 
work,  etc.,  etc.  In  general  the  work  should  be  "taken 
off"  in  the  same  order  as  the  job  is  constructed.  The 
method  of  booking  a  dimension,  cubic,  sujjerficial,  lin- 
eal, or  number  should  be  followed  according  to  the 
prevailing  method  of  pricing  or  purchasing  material. 

The  letters  "Ddt"  after  a  dimension  denote  that  the 
item  is  to  be  deducted,  the  extension  being  put  a  little 
to  the  left  so  that  it  may  readily  be  seen.  It  will  be 
noticed  that  fractions  are  used  for  parts  of  a  foot  be- 
cause the  dimension  is  easily  understood,  and  there 
is  not  the  chance  of  mistaking  the  position  of  a  decimal 
point  that  so  frequently  occurs  when  decimals  are  used. 

All  quantities  should  be  taken  off  first,  and  then  the 
unit  prices  set  down  in  the  column  provided.  No  ex- 
tensions should  be  made  until  this  has  been  done. 


As  to  whether  or  not  dirt  in  sand  is  harmful  de- 
pends upon  the  character  of  the  dirt.  The  kind  of 
impurity  is  really  of  more  importance  than  the  quan- 
tity. The  presence  of  a  small  amount  of  clay  in  sand 
does  not  as  a  rule  weaken  or  injure  mortars  or  con- 
cretes, but  it  is  generally  considered  that  the  presence 
of  loam  or  dirt  is  objectionable. 


ESTIMATE   FOR    ONE-ROOM    BRICK    BUILDING, 
MARCH   15,    1915 


CoDcreto  to  foandationi 
Olh.     concrete     paving, 

granolithic  flnlBh  

Brickwork  in  cement  mortar 
Windows 


with    lin. 


Door     

Clear  aite  and  grade  for  paving    .... 
Dig  trench,  wheel,  and  deposit    ... 

Backflll  

Mason  work— 

Sin.  by  5in.  etone  window  Bills 

lOin.  by  Bin.  stone  threshold  to  door 

Carpenter  work — 

Boxed  frames,  3ft.  by  4ft.,  double  hung 

Labour,  setting,  and  jointing 

Trim 

2in.  door  and  frame  (4  panel),  and 
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lin.  by  Bin.  baseboard  
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Better   Buildings:    An  Architect's  Advice  to 

Prospective  Builders 


IT  is  the  intent  of  the  writer  to  give  in  this  article 
a  few  words  of  practical  advice  to  those  con- 
templating building.  We  have  often  observed 
structures  which  appeared  substantial  and  en- 
during when  first  erected  to  have  shown  in  a  few 
years  signs  of  decay  and  we  stop  to  determine  the 
reason.  Cracks  in  the  walls  have  appeared  caused  by 
unequal  settlement  of  the  foundations,  defective  mor- 
tar has  crumbled  and  fallen  out  of  the  joints.  Then 
again  we  find  the  so-called  galvanized  iron  which  has 
been  used  for  turrets,  wall  coping,  buttress  caps  and 
what  not,  going  to  pieces.  We  find  a  piece  of  a  sub- 
stantial brick  wall  omitted  to  give  space  for  a  tin  name 
plate.  Would  it  not  have  been  preferable  to  have 
omitted  much  of  this  tin  ornamentation,  often  badly 
designed,  and  applied  this  expense  to  making  the  es- 
sential portions,  such  as  wall  coping  and  buttress  caps 
of  an  enduring  material? 

The  tendency  of  the  times  is  toward  the  construc- 
tion of  buildings,  for  today  only  and  unfortunately  this 
seems  to  apply  more  to  churches  than  any  other  build- 
ing, which  on' the  contrary,  should  be  the  most  endur- 
ing of  structures.  The  most  regrettable  feature  of  this 
matter  is  that  the  same  amount  of  money  that  is  ex- 
pended on  these  buildings  would  build  good,  perman- 
ent and  enduring  structures. 

Get  the  Right  Architect 
The  first  and  the  most  vital  step  in  any  building 
operation  is  the  selection  of  an  architect,  upon  it  de- 
pending much  of  the  ultimate  success  or  failure  of  the 
project.  The  architect  should  be  selected  on  the  mer- 
its of  his  completed  work,  and  upon  his  honesty  and 
integrity.  The  works  and  the  character  of  the  man 
who  is  commissioned  to  plan  and  supervise  the  coii- 
struction  of  a  building  should  be  thoroughly  investi- 
gated before  he  is  employed. 

Competitions  as  they  are  usually  conducted  are 
not  conducive  to  the  best  results.  The  distinction 
must  here  be  made  between  a  draughtsman  and  an 
ajxhitect.  A  good  draughtsman  would  be  able  to  pro- 
duce a  very  fine  drawing  whereas  the  executed  work 
is  very  apt  to  be  unsatisfactory. 

Another  point  to  be  considered  where  open  com- 
petition is  resorted  to,  even  where  only  good  architects 
are  competing  is  that  men  under  these  conditions  will 
not  thoroughly  study  and  investigate  the  jjroblem,  con- 
sequently schemes  will  be  presented  that  have  been 
prepared  in  a  hurried  manner,  the  first  that  comes  to 
mind.  In  order  to  be  certain  to  obtain  the  best  re- 
sults, viewed  from  every  phase,  a  problem  in  building 
must  have  the  most  careful  study  and  investigation. 
This  requires  much  thought,  labor  and  expense,  which 
men  in  competition  cannot  afiford  on  account  of  the 
uncertainty  of  the  result,  and  is  also  the  principal  rea- 
son for  i\i£  difference  in  fees  charged  by  different  men 
as  this  same  thought  and  labor  applies  not  only  to  the 
general  scheme,  but  to  every  detail  of  the  building. 
Any  good  architect  is  able  to  present  a  scheme  in  a 
very  short  time,  usually,  in  the  opinion  of  the  layman, 
a  good  enough  solution.  If  the  result,  however,  is  to 
be  correct  and  certain,  every  possibility  must  be  con- 
sidered and  good  judgment  exercised  in  the  selection 
of  what  is  best. 

*  By  A.  F.  Moratz,  in  The  Ohio  Architect,  Engineer  and  Builder. 


After  an  architect  has  been  selected  it  is  import- 
ant, if  the  best  results  are  to  be  obtained,, that  his  ad- 
vice be  heeded  and  his  drawings  and  directions  faith- 
fully adhered  to.  Absolute  confidence  must  exist  on 
the  part  of  the  owner  toward  the  architect,  both  as  to 
his  honesty  and  ability,  as  many  matters  may  arise 
during  the  progress  of  the  work  that  will  test  this 
confidence  to  the  limit. 

It  often  occurs  that  an  architect  is  commissioned  to 
prepare  only  the  drawings  and  specifications  of  a 
building,  leaving  the  supervision  to  someone  else ;  I 
have  not  in  my  experience  found  this  satisfactory.  Ar- 
chitects are  held  to  blame  for  defective  work  on  these 
buildings  by  the  public,  who  do  not  know  the  condi- 
tions, and  even  sometimes  by  the  owners  themselves. 

Where  several  sites  are  under  consideration  it  will 
be  found  advisable  to  consult  an  architect  on  the  selec- 
tion, as  an  experienced  man  will  often  be  able  to  ofifer 
some  valuable  advice  in  this  connection.  When  locat- 
ing a  new  building  on  a  site,  future  building  and  ad- 
ditions to  the  present  building  should  be  most  care- 
fidly  considered,  this  is  especially  true  in  the  case  of 
institutions  and  in  large  or  rapidly  growing  parishes. 

Where  a  maximum  amount  that  a  building  is  to 
cost  must  be  named,  as  is  usually  the  case,  this  amount 
should  be  given  the  architect ;  the  concientious  man 
will  endeavor  to  remain -within  this  limit.  Owing  to 
the  variation  in  the  ])roposals  from  contractors  and  in 
local  conditions  which  are  often  difficult  to  foresee,  the 
estimate  on  the  cost  of  a  proposed  bviilding  often  re- 
solves itself  more  into  a  matter  of  judgment  than  of 
figures.  The  cost  of  a  building  cannot  be  definitely 
known  initil  complete  drawings  and  specifications  are 
prepared  and  jjroposals  received.  However,  by  a  care- 
ful calculation  of  the  lab(jr  and  material  and  the  exer- 
cising of  experienced  judgment  and  by  comparison 
with  completed  buildings  an  estimate  can  be  given 
sufficiently  accurate  for  practical  purposes. 

The  style  of  architecture  should  be  left  largely  to 
the  architect.  Permanent  existing  buildings  belong- 
ing to  the  same  grou])  or  prominent  buildings  in  the 
near  vicinity  will  alTect  the  decision.  The  cost  of  the 
building  and  the  personal  preference  of  the  owner  will 
frequently  have  much  bearing  on  this  matter.  With 
the  many  good  styles  of  architecture  in  existence,  it  is 
to  be  regretted  that  there  is  so  much  sameness  in 
church  building.  W'hat  a  beautiful  interior  could  be 
])roduced  in  the  Roman  Basilica  style  like  St.  Paid's, 
Rome,  or  exterior  in  the  Romanesque  like  St.  Peter's, 
Rome,  the  English  Gothic,  or  the  Byzantine,  any  of 
which  are  good  if  executed  faithfully.  In  any  case  it 
is  best  by  far  to  build  a  substantial  jjermanent  struc- 
ture of  good  material,  adhering  strictly  to  the  pro])or- 
tions  and  details  in  a  style  that  can  be  built  for  the 
appropriated  amount  in  preference  to  the  reverse  in 
another  style  of  architecture. 

It  would  be  preferable  if  more  time  were  allotted 
than  is  customary  to  the  preliminar}-  sketches  and  also 
to  woi"king  drawings  and  specifications  of  the  build- 
ing. Ample  time  should  also  be  alJowed  for  the  pre- 
paration and  receiving  of  proposals.  Before  award- 
ing the  various  contracts  the  work  and  character  of 
the  men  under  consideration  should  be  carefully  in- 
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vestigated  and  only  reliable  and  conscientious  men 
employed.  All  contracts  shonld  be  written  on  blanks 
known  as  the  "uniform  contract"  and  all  contractors 
should  give  bond  for  the  amount  of  the  contract.  All 
bonds  should  remain  in  effect  for  two  months  after 
the  final  com])letion  and  acce])tance  of  the  work. 
Drawings  and  specifications  should  have  the  most 
thorough  study  and  inspection  before  letting  the  con- 
tract, but  in  case  any  additions  or  alterations,  even  of 
the  most  minor  nature  are  found  necessary,  such  al- 
teration or  addition  should  be  made  upon  written  or- 
der of  the  architect,  strictly  according  to  contract 
before  work  on  such  addition  or  alteration  is  com- 
menced. Many  lawsuits  in  connection  with  building 
operations  would  be  avoided  if  all  matters  pertaining 
thereto  were  placed  in  writing  in  proper  form. 

Cost  will  largely  determine  the  selection  of  materi- 
als ;  after  that  permanency  should  be  the  determining 
factor.  The  color  and  kinds  of  material,  their  size 
and  disposition  should  be  left  to  the  discretion  of  the 
architect,  and  should  conform  to  the  style  of  architec- 
ture It  is  far  preferable  to  omit  ornamentation,  unless 
it  can  be  executed  in  permanent  material  in  good  taste 
and  correct  style  In  the  selection  of  material  only 
those  having  had  a  thorough  test  in  the  location  in 
which  they  are  to  be  used  should  be  considered.  Me- 
dium hard  burned  brick  of  regular  form,  and  concrete 
reinforced  where  re(|uired,  are  good  materials  for 
structural  parts  of  footings  and  walls.  Close  grained 
stone,  terra  cotta,  marble  or  granite  may  be  used  for 
exterior  walls,  wholly  or  in  part,  where  funds  permit. 
Hollow  tile  is  a  good  material  for  the  structural  j)art 
of  floors,  and  for  walls  where  the  lateral  strain  is 
not  too  severe.     Stucco  for  exterfor  walls  on  hollow 


tile  makes  a  good  construction  where  properly  handled. 
Where  competent  and  thorough  inspection  is  not  pos- 
sible, stucco  should  be  avoided  as  much  as  possible 
as  should  also  extensive  operations  in  coivcrete  con- 
struction. Mortar  being  under  the  most  favorable 
conditions  the  weakest  part  of  the  wall  should  be  of 
the  best  quality  and  most  carefully  inspected.  Avoid 
slow  setting  ingredients  in  mortar ;  Portland  cement, 
one  part  to  sand  two  parts,  makes  good  mortar.  It 
would  be  impossible  for  me  to  lay  too  much  stress  on 
the  importance  of  good  mortar;  if  the  mortar  is  de- 
fective, the  walls  and  the  building  are  most  seriously 
defective.  Wall  copings  where  required  should  be 
carefully  inspected  and  made  of  the  most  permanent 
material.  If  water  is  permitted  to  penetrate  a  wall 
through  Vv-all  coping  or  otherwise,  it  will  soon  disin- 
tegrate. It  would  often  be  possible  to  construct  much 
of  the  structural  parts  of  a  building  of  masonry  in- 
stead of  wood  without  any  very  material  increase  in 
cost,  this  is  certainly  to  be  preferred,  as  it  is  practic- 
ally impossible  when  wood  is  used  for  studding  and 
joist  to  avoid  future  cracked  plaster  and  other  troubles 
caused  by  the  shrinkage.  Where  wood  trusses  are 
used  for  roofs  and  other  portions  of  the  building  they 
should  be  designed  so  that  excessive  shrinkage  will 
not  occur  at  the  joining  of  the  various  members. 
Where  plaster  surfaces  come  in  direct  contact  with 
the  trusses,  steel  is  much  to  be  preferred.  For  roofs 
and  for  all  sheet  metal  work  copper  is  the  best  materi- 
al. Proper  provision,  however,  must  be  made  in  all 
copper  work  for  contraction  and  expansion,  other\vise 
the  work  will  break  at  seams.  When  tin  is  used  care 
must  be  taken  to  keep  it  well  painted,  otherwise  it  will 
disintegrate  rapidly.    For  pitched  roofs  the  best  quali- 
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ties  of  slate  are  very  good.  For  flat  roofs,  tar  and 
gravel  may  be  used  where  the  cost  of  copper  is  pro- 
hibitive. For  floors,  compressed  cork,  marble  slabs 
or  terrazzo  are  very  fine,  where  funds  will  permit  of 
their  use.  Wood  floors  of  maple,  oak  or  yellow  pine 
in  narrow  strips,  side  and  end  matched,  well  driven 
up  and  blind  nailed  to  each  bearing,  treated  with  boiled 
linseed  oil  or  varnish  as  condition  may  require,  make 
a  good  floor.  Wood  for  interior  finish  should  be  thor- 
oughly seasoned  and  kept  absolutely  dry  and  should 
not  be  brought  to  the  building  until  the  plaster  is  dry. 
The  treatment  of  walls  and  ceilings  and  interior  finish 
will  depend  on  the  style  of  architecture  and  the  gen- 
eral character  of  the  building.  Marble  and  Moasics 
have  wonderful  possibilities,  as  yet  undeveloped  in 
this  country,  for  the  treatment  of  wall  and  ceilings  in 
Romanesque  and  Renaissance  work.  Wood  ceilings 
may  be  used  for  Gothic  work  where  stone  or  brick 
vaulting  is  prohibitive.  Patent  plaster  when  properly 
handled  and  applied  on  a  solid  backing  is  a  good  per- 
manent material.  Sham  should  be  avoided  both  in 
the  structural  and  finished  portions  of  the  construction. 
In  conclusion :  more  care  in  i)roportioning  footings 
to  the  loads  which  they  are  to  carry,  l^etter  mortar 
and  concrete,  avoiding  useless  tin  ornaments  on  the 
exterior,  better  protection  for  exposed  portions  of 
walls,  using  less  wood  and  more  masonry  for  struc- 
tural parts,  accepting  only  Tlie  best  work  in  the  con- 
struction generally — and  we  will  have  more  perman- 
ent buildings. 

Practical  Points  in  Concrete  Work 

Broken  stone  should  be  nearly  cubical  in  form,  a.s 
thin,  flat  particles  will  not  pack  well.  The  shape  of 
the  fragments  has  an  mportant  efifect  on  the  jiroportion 
of  voids  in  the  mass. 

The  careful  sorting  out  of  steel  reinforcing  on  tho- 
job  not  only  tends  to  promote  economy,  but  also  large- 
ly assists  and  facilitates  the  work  when  it  is  necessary 
to  begin  the  operation  of  bending  and  placing. 

It  is  a  mistake  to  leave  the  waterproofing  work  en- 
tirely to  the  contractor  by  not  specifying  the  exact 
materials  and  the  methods  to  be  employed,  as  is  quite 
often  done.  The  specifications  .should  be  clear  in  the 
matter  of  indicating  exactly  what  is  required. 

Form  work  for  a  reinforced  concrete  floor  is  at 
times  so  carelessly  constructed  that  the  ends  of  the 
shores  or  uprights  rest  on  soft  earth  in  such  a  manner 
as  to  allow  the  beams  and  girders  to  sag  under  the 
weight  of  the  wet  concrete.  Where  the  soil  is  soft 
several  planks  should  be  crossed  in  order  to  get  suffi- 
cient support  to  prevent  settling  under  the  weight  of 
the  concrete. 

Bonding  new  to  old  concrete  is  a  matter  that  re- 
quires '  the  greatest  care,  as  fresh  concrete  does  not 
adhere  strongly  to  concrete  that  has  set.  New  and 
old  concrete  can  be  joined  but  the  difference  in  the 
strength  of  such  a  connection  is  always  uncertain. 
When  concrete  is  being  laid,  there  is  always  danger 
when  i)art  of  the  work  has  set  over  night,  for  instance, 
that  the  reminder  of  the  work  will  not  stick  to  the  old 
part.  Retaining  walls  will  occasionally  give  evidence 
where  one  day's  work  ended  and  the  next  began,  and 
frequently  a  crack  will  occur  along  this  line. 

All  forms  should  have  ample  strength  to  support 
properly  the  loads  they  are  called  upon  to  carry.  They 
must  be  strong  enough  to  retain  wet  concrete,  or  they 
must  be  strong  enough  to  withstand  the  pressure  due 


to  tamping  in  case  a  dry  concrete  is  used.  Loads  of 
forms  must  be  restricted  to  those  for  which  the  forms 
are  designed,  namel}',  the  weight  of  the  concrete  and 
such  construction  loads  as  are  necessary,  like  the 
weight  of  workmen,  runways,  wheelbarrows,  etc. 
Storage  on  the  forms  of  construction  materials  for 
future  use  should  not  be  permitted. 

There  is  no  definite  rule  as  to  the  length  of  time 
that  arch  centreing  should  remain  in  place.  The  time, 
however,  should  not  be  less  than  two  weeks  for  .spans 
up  t(j  45  ft.  if  the  arch  is  back-filled  at  once.  When 
the  centreing  is  not  to  be  used  again  it  is  better  to  let 
it  stand  considerably  longer.  Arches  of  small  spans 
up  to  15  ft.  may  have  the  centreing  removed  in  about  a 
week's  time.  For  very  large  arches  the  problem  of 
removing  the  centreing  becomes  a  special  one  and 
should  receive  the  attention  of  the  engineer. 


Various  Types  of  Roof  Construction 

A  PAPER  which  was  read  a  short  time  ago  be- 
fore the  Incorporated  British  Institute  of 
Certified  Carpenters  in  London  had  for  its 
subject  "The  Carpenter  and  Mason  in -Roof 
Construction,"  and  dealt  with  the  various  types  of  roof 
used  in  classic  and  mediaeval  times.  The  author, 
George  Arnall,  pointed  out  that  construction  was  large- 
ly influenced  by  two  factors — climate    and    material. 

The  Greek  temples,  although  e.xternally  imitating 
wood  construction,  were  probably  roofed  with  wooden 
rafters  supporting  marble  tiles.  A  temple  at  Paestum 
lias,  above  the  entablature  of  the  inner  row  of  columns, 
a  second  series  of  smaller  columns,  forming  a  kind  of 
triforium,  and  apparently  used  for  supporting  wooden 
rafters.  Roman  roofs  were  largely  constructed  of  con- 
crete. The  Pantheon  and  the  Baths  of  Constantine  are 
good  examples  of  this  form  of  roof  construction. 

'J'here  are  few  early  examples  of  timber  roofs  of 
domestic  buildings  in  England.  Most  of  the  remain- 
ing examples  are  of  purely  ecclesiastical  origin.  There 
is  HO  evidence  from  records  or  diagrams  as  to  the 
method  of  construction  used  before  the  twelfth  or  thir- 
teenth centuries. 

The  oldest  roofs  now  in  existence  may  be  divided 
into,  roughly,  two  main  classes:  one  with  simple  beams 
thrown  across  the  walls,  and  the  roof  built  up  from 
this,  supported  on  upright  posts;  while  the  other  is  re- 
presented by  what  we  know  as  the  collar  beam  truss. 
This  latter  was  probably  the  older.  Some  thirteenth- 
century  examples  at  Stokesay,  Peterborough,  Coddes- 
den,  and  Sutton  Courtney  show  the  various  methods 
adopted  to  overcome  the  thrust  produced  at  the  foot 
of  the  rafters.  Heavy  stone  buttresses,  built  outside 
the  walls,  or  brackets  fixed  under  the  collar  and  to  the 
principal  rafter,  were  the  more  general  means. 

Examples  of  the  fourteenth  century  of  the  beam 
type  can  be  seen  at  Dunstable  Priory,  Polebrook,  and 
Cirencester,  and  a  fifteenth-century  example  at  Magda- 
len College,  Oxford.  In  some  cases  the  beam  is  cham- 
fered, but  in  most  cases  brackets  are  introduced  under 
each  end  of  the  beam,  bringing  the  weight  of  the  roof 
on  to  the  inner  side  of  the  wall.  The  roof  in  these 
cases  was  supported  on  upright  posts,  no  attempt  be- 
ing made  to  truss  the  roof  in  the  modern  sense. 

Roofs  of  the  hammer-beam  type  may  generally  be 
regarded  as  fifteenth  or  sixteenth-century  work,  but  a 
fourteenth-century  roof  at  Woplode  has  an  arched  rib 
resting  on  two  projecting  beams,  which,  however, 
meet  in  the  centre.  The  thrust  is  taken  to  the  wall  by 
large  brackets  under.    The  earlier  examples  have  high 
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collar  beams,  with  no  tnissinj^  above;  but  the  well- 
known  examples  at  Hampton  Court  and  Westminster 
Hall  have  this  space  trussed,  and  also  a  most  elaborate 
system  of  windbracing-.  > 

Within  the  last  few  years  attempts  have  been  made 
to  build  timber  roofs  of  fairly  wide  span  by  usinj; 
modern  market-size  timbers.  Mission  halls  at  CardilT, 
Croydon,  and  Burgess  Hill  have  been  erected  in  this 
way.  The  principal  rafters  are  double,  and  are  tied  in 
at-  the  foot  by  sloping  collar  beams,  termed  scissor 
beams.  There  are  no  wrought  joints  in  the  construc- 
tion, butt  joints  and  iron  straps  only  being  used. 

These  roofs,  while  proving  very  effective  and  hand- 
some structures,  have  the  additional  recommendation 
of  being  much  less  expensive  than  the  ordinary  type. 


A  Well  Known  Winnipeg  Contractor 

MR.  T.  R.  Deacon,  who  has  just  terminated  a  two- 
year  term  as  Chief  Magistrate  of  the  city  of 
Winnipeg,  is  well  known  as  the  President  and 
General  Manager  of  the  Manitoba  Bridge  and 
Iron  Works — an  enterprising  firm  which  has  carried  out 
much  important  work  in  Western  Canada,  and  which  ordin- 
arily has  over  five  hundred  men  on  its  pay-roll.  During  his 
two  terms  in  the  office  of  Mayor,  Mr.  Deacon  personally 
inaugurated  several  large  engineering  works,  among  which 
the  most  noteworthy  is  the  Greater  Winnipeg  Water  Supply 
scheme,  which  entails  an  expenditure  of  $13,500,000. 

Mr.  Deacon  was  born  in  Ontario  in  1865,  and  graduated 
from  the  .School  of  Practical  Science  in  1891.  He  has  had 
extended  experience  in  the  general   practice  of  engineering. 


Mr.  T.  R.  Deacon 

constructional  and  manufacturing  work,  and  has  been  con- 
nected with  all  the  ])rominent  business  organizations  of  Win- 
nipeg. 

Mr.  Deacon  is  a  conspicuous  example  of-  the  ability  of 
aa  engineer  to  discharge  the  duties  of  an  important  public 
office  efficiently  and  successfully.  So  popular  was  his  ad- 
ministration in  Winnipeg  that  when  his  term  was  drawing  to 
a  close  he  was  petitioned  by  four  thousand'  of  the  city's 
leading  business  men  to  accept  rcnomination. 


Colonel  (ioethals,  the  engineer  of  the  Panama 
Canal,  and  Sir  Thomas  Shaughnessy,  president  of  the 
Canadian  Pacific  Railway  Company,  have  been  elect- 
ed honorary  members  of  the  Institution  of  Civil  Engi- 
neers. 
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The  Use  of  Reinforced  Concrete  in  the  Erection  of  Large 

Buildings 
Editor  Contract  Record: 

I  feel  that  I  must  ask  you  to  let  nic  avail  myself  of 
space  in  your  valuable  columns  to  reply  to  the  charge  made 
by  Dr.  Montague,  the  Minister  of  Public  Works  for  Man- 
itoba, that  "Old  Country  architects  know  nothing  about 
stresses  and  strains,"  and  that  "reinforced  concrete  is  not 
suitable  for  the  construction  of  large  buildings" — particu- 
larly so  in  view  of  the  fact  that  Dr.  Montague's  assertions 
are  backed  up  by  several  of  his  colleagues,  who  claim  to 
speak  with  authority. 

There  are  many  Old  Country  architects  in  Western 
Canada,  including  quite  a  number  in  this  city,  and  some  of 
these  arc  highly  trained  and  experienced  in  both  architecture 
and  construction,  including  reinforced  concrete  work — in  fact, 
the  author  of  one  of  the  most  practical  and  up-to-date  works 
on  stresses  and  strains  in  reinforced  concrete  structures  is  a 
resident  in  Winnipeg.  The  reason  this  matter  has  not  been 
taken  up  is,  I  think,  partly  professional  etiquette,  and  partly 
because  the  statement  is  not  considered  to  be  of  sufficient 
importance  to  merit  consideration,  it  being  a  matter  of  gen- 
eral ridicule,  rather  than  a  matter  in  the  least  likely  to  reflect 
discredit  on  British  architects.  The  statement  is  so  obviously 
due  either  to  ignorance  of  the  facts,  or  to  the  extreme  need 
for  an  argument,  however  lame,  to  justify  the  excessive  and 
unnecessary  expenditure  incurred  by  adopting  a  system  of 
construction  evidently  recommended  by  Government  em- 
ployees in  preference  to  that  originally  designed  by  an  emin- 
ent English  architect  in  lonsultalion  with  an  expert  struc- 
tural engineer. 

The  matter  of  general  comment,  however,  is  the  exposed 
incompetence  of  so-called  professional  experts  on  matters 
involving  little  more  than  an  elementary  knowledge  of  con- 
struction. If  such  men  as  these  are  responsible  for  the  de- 
signing and  construction  of  the  important  and  heavy  struc- 
tures such  as  are  now  being  erected  in  this  city,  it  is  not 
surprising  that  so.  many  failures  occur,  and  that  so  many 
structural  defects  develop  so  quickly  after  erection — in  fact, 
it  is  more  than  a  surprise  that  this  lack  of  technical  know- 
ledge has  not  resulted  in  more  serious  consequences. 

Personally,  I  have  been  much  interested,  and  at  times 
greatly  amused,  at  various  statements  made  at  intervals  dur- 
ing the  inquiry,  especially  concerning  reinforced  concrete 
construction.  It  is  very  evident  that  the  enormous  ad- 
vantages of  this  important  material  arc  not  well  known  on 
this  part  of  the  continent,  or  at  least,  by  those  responsible 
for  the  construction  of  the  Parliament   Buildings. 

During  the  inquiry  it  has  been  said  that  reinforced  con- 
crete is  not  suitable  for  the  construction  of  large  buildings. 
What  a  ridiculous  statement!  It  is  certainly  unsuitable  if 
either  the  designing  or  the  superintending  of  construction  is 
done  by  an  incompetent,  or  by  any  one  who  has  not  made 
a  special  study  of  this  class  of  work.  Only  reinforced  con- 
crete experts  understand  the  full  importance  of  this. 

Old  Country  designers  are  well  known  to  be  exception- 
ally expert  in  the  theory  of  stresses  and  strains,  and  in  the 
principles  governing  the  designing  of  reinforced  concrete 
structures  which  arc  quite  distinct  from  those  governing 
the  designing  of  steel  work,  hence  the  greater  popularity 
and  success  of  reinforced  concrete  work  in  the  Old  Country. 
A  failure  of  reinforced  concrete  work  at  Brandon  was 
cited  to  support  the  statement  that  this  construction  was  un- 
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reliable.  The  cause  of  the  failure,  however,  was  not  men- 
tioned. If  the  work  was  designed  by  a  reinforced  concrete 
engineer,  I  should  like  to  know  if  the  steel  was  placed  ac- 
cording to  the  drawings,  and  if  the  concrete  was  gauged  and 
mixed  according  to  specification,  also  what  time  elapsed  be- 
tween the  pouring  of  the  concrete  and  the  removal  of  the 
forms. 

The  Transcona  elevator  was  also  mentioned.  The  failure 
of  this  structure  was  evidently  due  to  poorly  designed  founda- 
tion. What  would  have  happened  if  the  superstructure  had 
been  of  any  other  material  than  reinforced  concrete?  What 
would  have  resisted  so  well  the  enormous  strain  to  which  it 
was  subjected  during  tilting  and  restoration?  I  doubt  if  it 
would  now  be  in  existence  if  the  construction  had  been 
other    than    reinforced    concrete. 

With  reference  to  the  suitability  of  reinforced  concrete 
for  large  buildings  and  foundation  work,  I  beg  to  state  that 
the  Old  Country  designers  have  more  varied  and  difficult 
atmospheric,  subsoil  and  other  conditions  to  deal  with  than 
exist  in  this  province,  and  even  for  large  buildings,  it  is  only 
in  exceptionally  unreliable  soil,  such  as  silt,  or  sand  and  peat 
through  which  water  percolates,  that  caissons  arc  adopted 
in  preference  to  reinforced  concrete. 

Of  the  numerous  examples  of  building  comparing  favor- 
ably with  the  Parliament  Buildings,  I  offer  a  few  particulars 
of  two  well-known  structures,  the  General  Post  Office  King 
Edward  Street,  London,  Eng.,  and  the  Royal  Liver  Building, 
Liverpool,  England.  The  former,  designed  by  Sir  Henry 
Tanner,  in  collaboration  with  Mr.  L.  G.  Monchel,  reinforced 
concrete  engineer,  was  completed,  I  think,  in  1910.  At  the 
time  of  construction,  it  was  said  to  be  the  most  extensive 
piece  of  concrete  work  in  existence.  A  portion  of  the  build- 
ing is  seven  storeys  high.  The  dimensions  of  the  basement 
are  446  by  210  feet.  The  total  floor  area  is  467,000  square 
feet,  the  cubic  content  about  9,000,000  cubic  feet.  The  entire 
structural  details,  including  foundations,  walls,  beams,  floors, 
roof,  staircases,  elevator  shafts,  and  a  furnace  shaft,  4  ft. 
6  in.  by  130  ft.  high,  are  reinforced  concrete.  The  floors  are 
only  3;/2  inches  thick  and  designed  to  carry  a  superload  of 
100  l])s.  per  square  foot.  The  external  wall  panels  are  six 
inches  thick  by  34  feet  long  between  the  columns;  the  in- 
ternal main  columns,  each  supporting  520  tons,  arc  28  inches 
square.  The  retaining  wall  supporting  the  roadway  where 
the  traffic  is  exceedingly  heavy,  is  27  feet  high,  and  in  thick- 
ness varies  from  7  to  8  inches.  The  subsoil  upon  which 
the  reinforced  concrete  foundation  is  constructed  is  in  part 
hard  pan  or  gravel  overlying  clay,  the  remainder  is  clay, 
similar  to  what  we  have  here.  No  caissons  were  used.  In 
January,  1911,  before  the  Royal  Institute  of  British  Archi- 
tects, Sir  Henry  Tanner  stated  that  the  entire  work  was 
thoroughly  satisfactory,  and  that  no  settlement  had  occurred, 
and  in  strongly  recommending  that  class  of  construction,  he 
said  that  by  adopting  reinforced  concrete  in  preference  to 
steel  construction,  they  had  effected  a  saving  of  over  twenty 
per  cent.,  this  being  the  saving  originally  estimated.  The 
actual   cost   turning  out   the   same   as   the   estimated   cost. 

The  Royal  Liver  Building,  erected  a  considerable  time 
after  the  General  Post  Office,  was  at  the  date  of  completion 
considered  to  be  the  most  imposing  example  of  reinforced 
concrete  work  in  existence.  The  height  to  main  roof  is  over 
170  feet,  the  domes  of  the  two  main  towers  are  295  feet 
above  grade  level,  the  total  height  from  basement  floor  level 
to  top  of  towers  is  320  feet.  There  are  seventeen  storeys,  in- 
cluding six  in  the  towers.  The  location  is  close  to  the  River 
Mersey,  and  on  a  site  formerly  occupied  by  the  St.  George's 
Dock.  On  account  of  this,  the  soil  was  of  a  soft,  sedimentary 
nature,  and  was  absolutely  incapable  of  supporting  any  ap- 
preciable load,  consequently  concrete  caissons  were  adopted 
and  taken  down  to  the  sandstone  formation  which  was  found 


at  a  depth' varying  from  32  feet  to  47  feet  below  grade  level. 
The  caissons  are  connected  to  a  reinforced  concrete  raft  up- 
on which  are  distributed  the  loads  from  the  columns,  walls, 
etc.  The  entire  structure  is  of  reinforced  concrete,  with  a 
granite  facing.  This  facing,  however,  is  not  a  structural 
detail.  It  is  supported  at  each  floor  level  by  the  reinforced 
concrete  frame.  The  designing  involved  unusual  and  diffi- 
cult constructive  problems,  necessitating  beams  for  spans 
of  50  to  60  feet  to  carry  1,600  tons  concentrated  at  two  points 
in  addition  to  a  distributed  load  of  over  100  tons,  also  col- 
umns to  support  loads  of  1,600  tons.  Where  is  there  any 
loading  approaching  this  in  the  Parliament  Buildings?  I 
understand  that  the  whole  work  has  proved  entirely  satis- 
factory, and  that  the  building  is  a  striking  monument  to 
the  possibilities,  advantages,  strength  and  economy  of  rein- 
forced concrete. 

A  volume  of  world-wide  examples  could  be  given,  prov- 
ing conclusively  that  reinforced  concrete  is  eminently  suit- 
able for  the  construction  of  large  buildings,  provided  the 
designing  is  in  the  hands  of  competent  engineers,  and  the 
erection  under  expert  supervision.  Reinforced  concrete  work 
well  designed  and  executed  is  of  immense  strength,  which 
increases  with  age,  while  the  strength  of  steel  diminshes.  It 
is  far  superior  to  steel  work  in  durability,  fire  resistance,  and 
wet  situations,  is  more  economical,  and  contains  no  joints, 
which  are  sources  of  weakness  in  steel  work. 
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Heating  Concrete  Aggregates 

TO  the  question,  "What  is  the  highest  tempera- 
ture to  which  concrete  materials  can  be  heat- 
ed without  injuring  the  concrete,"  asked  by 
Concrete-Cement  Age,  Mr.  W.  M.  Kinney,  of 
the   Universal   Portland   Cement   Company,   Chicago, 
replies  as  follows : 

Too  high  a  temperature  will  cause  maiiy  sands  to  turn 
red,  while  certain  varieties  of  stone  and  gravel  if  over-heated 
are  likely  to  soften  or  crack.  A  temperature  not  exceeding 
150  deg.  F.  will  generally  prove  most  satisfactory.  It  should 
be  remembered,  however,  that  one  of  the  objects  in  heating 
aggregates  is  to  insure  that  the  concrete  when  deposited  will 
have  a  temperature  of  approximately  100  deg.  F.,  which  will 
assist  in  the  development  of  internal  heat  and  promote  early 
hardening,  provided  adequate  protection  is  afforded  for  suc)i 
length  of  time  as  is  necessary  to  accomplish  this  object.  Heat- 
ing by  steam  has  an  advantage  over  heating  by  the  use  of 
the  ordinary  types  of  sand  heaters.  When  these  are  used 
there  is  a  possibility  of  damaging  some  of  the  material  next 
to  the  heater  from  the  extreme  heat  often  necessary  to  thaw 
out  sand  or  gravel  at  the  top  of  a  pile,  unless  it  is  occasionally 
turned  to  insure  uniform  heating. 

Sand  and  stone  may  safely  be  heated  by  piling  them  di- 
rectly on  pipe  coils  supplied  with  steam,  or  by  covering  with 
tarpaulins  and  applying  steam  directly  to  the  materials.  Short 
pieces  of  iron  pipe  connected  with  the  boiler  by  lengths 
of  hose  are  often  stuck  into  piles  of  aggregates  and  steam 
allowed  to  escape  through  the  materials.  With  a  good  steam 
pressure  this  system  is  quite  effective  and  has  the  advant&ge 
of  avoiding  rehandling  of  materials,  which  is  often  necessary 
when  using  other  methods. 


Finances  having  been  arranged,  Laurentide,  Lim- 
ited, will  recommence  the  construction  of  the  90,000 
horse-power  development  at  Grand  Mere,  P.Q.  Soon 
after  the  war  started  the  work  was  stopped,  a  large 
amount  of  the  contract  having  been  carried  out  by  the 
H,  E.  Talbott  Company. 
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Personal  Mention 


Mr.  G.  Drinkwater,  Town  Engineer  of  St.  Lambert,  T'.Q., 
ha.s  returned  to  Montreal  after  taking  a  cavalry  captain's 
course  of  two  weeks  at  Stanley  Barracks,  Toronto. 

Mr.  Lucius  E.  Allen,  of  Belleville,  Ont.,  Engineer  for 
Hastings  County,  was  a  visitor  at  the  office  of  The  Contract 
Record  last  week.  Mr.  Allen  paid  a  visit  to  (Jttawa  before 
returning  t.o  Belleville. 

Mr.  W.  R.  Harris,  of  Regina 

Mr.  W.  R.  Harris,  of  Regina,  who  conducts  the  Western 
business  of  The  Canadian  Lock  Joint  Pipe  Company,  is  in- 
troduced herewith  to  those  of  our  readers  who  have  not  had 
the  pleasure  of  meeting  him. 

Mr.  Harris  has  had  an  extended  and  interesting  experi- 
ence in  the  engineering-contracting  field,  and  a  brief  sketch 
of  his  career  is  appropriate  to  these  columns.  Born  at  Louis- 
ville, Ky.,  in  1876,  he  was  educated  in  the  local  public  schools 
and  at  the  Manual  Training  High  School,  after  which  he  went 


Mr.  W.  R.  Harris. 

through  some  practical  work  in  a  machine  shop,  and  following 
it  ui)  by  becoming  a  draughtsman  and  estimator  in  architec- 
tural iron  and  structural  steel  work.  For  five  and  a  half  years 
he  was  Engineer  for  The  Ohio  Valley  Telephone  Company 
and  for  its  successor  The  Cumberland  Telephone  Company, 
having  charge  of  all  the  work  in  connection  with  the  design 
and  construction  of  underground  conduit  and  cable  systems, 
aerial  cable  work,  the  construction  of  new  exchange  build- 
ings, and  other  enterprises.  For  two  years  he  was  with  a 
well-known  Cincinnati  contractor,  Mr.  G.  AT.  Gest,  for  whom 
he  carried  out  important  operations  in  underground  conduit 
work,  street  paving  and  other  municipal  activities,  and  the 
reconstruction  of  street  railways.  After  carrying  out  a  rail- 
way job  in  the  Cumberland  Mountains  of  Virginia,  he  went 
to  the  firm  of  E.  H.  Abadie  &  Company,  engineers  and  con- 
tractors, first  as  Office  Manager  and  then  as  Chief  Engineer 
and  General  Sui)erintendent.  For  this  firm  he  was  engaged 
in  the  design  and  construction  of  electric  light  and  power 
plants,  including  underground  conduit  systems,  central  and 
■  district  heating  systems,  municipal  work,  and  so  on.  From 
May,  1907,  to  January,  1909,  he  was  the  senior  partner  of 
Messrs.  Harris,  Craven  and  Von  Berries.  Three  years  later 
he  became  President  of  the  Harris  Engineering  Company, 
successors   to   the   preceding   partnership.     The   activities   o! 


this  firm  embraced  general  engineering  and  construction  work 

of  all  kinds. 

Mr.  Harris  went  to  Regina  in  1910,  expecting  to  remain 
but  six  months  in  charge  of  the  contracts  for  the  Lock  Joint 
Pipe  Company,  New  York,  for  which  firm  The  Harris  Engi- 
neering Company  had  the  agency  in  Kentucky  and  adjoining 
States.  In  January,  1912,  The  Canadian  Lock  Joint  Pipe 
Company,  Limited,  was  organized  by  a  number  of  Regina 
business  men,  and  Mr.  Harris  was  elected  to  his  present  office 
of  Managing  Director  and  Secretary-Treasurer. 

Mr.  Harris  has  written  a  number  of  articles  for  the  tech- 
nical press.  He  has  invented  special  tools  and  appliances  for 
underground  conduit  and  cable  work,  and  is  the  inventor  and 
co-patentee  of  a  system  of  continuous  reinforced  concrete 
pipe  for  subaqueous  work  used  by  the  Public  Service  Corpor- 
ation of  New  Jersey  and  others.  He  is  the  designer  of  a 
special  system  of  underground  conduits  for  the  accommoda- 
tion of  high  and  low  tension  electric  cables. 

In  the  sphere  of  professional  societies,  Mr.  Harris  is  best 
known  as  a  Past  President  of  the  American  Society  of  Engi- 
neering-Contractors.    He  is  a  member  of  the  Regina  Engi 
neering  Society  and  of  the  Louisville  Engineers'  and  Archi- 
tects' Club. 

While  a  resident  of  Kentucky,  Mr.  Harris  served  three 
years  in  the  First  Regiment  of  Kentucky  Infantry,  attaining 
the  rank  of  Captain  and  Adjutant.  On  two  occasions  he  was 
appointed  by  the  Governor  of  Kentucky  a  delegate  to  the  . 
National  Rivers  and  Harbors  Congress,  held  annually  in 
Washington,  D.C. 


The  annual  report  of  the  Department  of  Railways  and 
Canals  gives  some  interesting  figures  as  to  the  work  on  the 
Severn  River.  Thirteen  concrete  dams  with  stoplog  sluices 
will  be  required  for  the  regulation  of  tljc  river.  Six  of  these 
will  be  small  dams  at  Washago.  With  a  low  water  flow  of 
808  second  feet  the  gross  horse-power  on  the  river  between 
Wasdell's  Falls  and  the  Georgian  Bay  is  about  13,000.  The 
canals  and  channels  with  banks  showing  above  water  will 
have  a  minimum  bottom  width  of  80  feet  and  the  submerged 
channels  will  have  a  minimum  bottom  width  of  100  feet.  The 
canals  and  submarine  channels  will  have  a  minimum  depth 
of  nine  feet  at  normal  water  level.  There  will  be  eight  steel 
bridges,  five  of  which  will  be  for  highway  and  three  for  rail- 
way traffic.  One  railway  and  three  highway  bridges  will  be 
swing  spans,  the  remainder  being  high  level  fixed  bridges. 
In  the  latter  case  the  minimum  clear  head  room  will  be  35 
feet  between  normal  water  and  the  lowest  steel.  The  locks 
will  be  of  concrete  and  will  have  eight  feet  four  inches  of 
water  on  the  sills,  with  chambers  33  feet  wide  by  175  feet 
of  1,000  tons  whose  size  will  be  150  feet  long  by  30  feet  beam 
and  drawing  eight  feet  of  water.  The  lock  at  Swift  Rapids 
will  be  unique,  inasmuch  as  when  completed  it  will  probably 
have  the  highest  lift  of  any  lock  of  this  type  in  North 
America. 


The  new  1915  catalogue  of  The  Stratford  Manufactur.ng 
Company,  Limited,  illustrates,  among  a  variety  of  other  in- 
teresting things,  a  line  of  extension  and  single  ladders,  sea:" 
folds,  trestles  and  brackets.  Contractors  requiring  equipment 
of  this  kind  should  not  purchase  it  without  looking  over  this 
catalogue,  as  it  is  illuminating  in  regard  to  the  kind  of  stock 
used  by  the  company  and  the  special  features  of  design  and 
construction  that  enter  into  the  manufacture  of  these  pro- 
ducts. 


The  Canadian  Wallboard  Company,  Limited.  Toronto,  has 
been  incorporated  with  a  capital  of  $30,000  to  manufacture 
wallboards.  roofing  and  building  materials.  The  incorpora- 
tors include  H.  Riley,  VV.  B.  Sturrup  and  .\.  Ricknell.  all  of 
Toronto. 
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The  contracting  lirni  of  D.  Shefter  &  Son,  Montreal, 
has  been  registered. 

Applications  have  just  been  received  for  the  vacant  City 
Engineership  of  Cranbrook,  B.C. 

A  movement  is  on  foot  to  establish  a  Builders'  Exchange 
at  Guelph,  Ont.  Mr.  George  Gander,  of  Toronto,  is  interest- 
ing himself  in  the  proposition. 

It  is  stated  that  Mr.  F.  F.  Woods,  of  Niagara  Falls,  Ont., 
has  succeeded  in  financing  the  proposal  to  build  a  two-mil- 
lion-dollar drydock  at  Owen  Sound,  Ont. 

The  Simplex  Asphalt  Paving  Company,  Limited,  has  been 
incorporated  at  Quebec  with  a  capital  of  $100,000.  The  in- 
corporators include  F.  H.  Markey  and  W.  W.  Skinner,  both 
of  Montreal. 

On  Thursday,  April  22,  Mr.  Frederick  E.   Brown,  M.Sc, 
'  will  read  a  paper  before  the  Canadian  Society  of  Civil  Engi- 
neers, Montreal,  on  "Decay  in  Timber."     The  paper  will  deal 
especially  with  deterioration  of  timber  in  construction  work. 

Work  on  the  Government  grain  elevator  at  Vancouver 
will  not  be  started  until  the  1st  June.  The  local  representa- 
tive of  the  contractors,  Messrs.  Barnet  &  McQueen,  states 
that  his  firm  will  not  be  ready  to  receive  any  tenders  until 
this  date. 

The  Maclntyre,  Haining,  Kelly  Construction  Company, 
Limited,  Sault  Ste.  Marie,  Ont,  has  been  incorporated  with  a 
capital  of  $40,000.  The  Provisional  Directors  of  the  company 
are  A.  Maclntyre,  of  Steelton,  Ont.,  J.  H.  Haining  and  E. 
Kelly,  of  Sault  Ste.  Marie. 

The  city  of  Verdun,  P.Q.,  proposes  to  raise  $400,000 — to 
be  spent  as  follows:  paving  roads,  gullies  and  crossings,  $250,- 
000;  acquisition  and  improvement  of  park  lands,  $75,000; 
water-works  and  electric  lighting  extension.  $50,000;  water 
mains  and  sewers,  $25,000. 

Water-works  estimates  amounting  roughly  to  $376,000 
have  been  presented  to  the  Vancouver  Council  by  Mr.  F.  L. 
Fellowes,  the  City  Engineer.  This  amount  includes  $245,000 
for  sinking  fund  and  interest.  The  total  expenditure  of  the 
Board  of  Works  this  year  is  placed  at  $685,000. 

The  new  bank  and  office  building  at  Windsor,  Ont.,  for 
The  Canadian  Bank  of  Commerce  has  progressed  as  far  as 
the  roofing  stage.  The  building  is  four  storeys  high,  of  fire- 
proof and  brick  construction,  and  is  costing  $150,000.  The 
general  contractors  are  Messrs.  Norcross  Brothers. 

The  Provincial  Government  of  British  Columbia  is  con- 
sidering the  improvement  of  the  Cariboo  Road  between  Yale 
and  Hope,  with  a  view  to  making  it  available  as  a  motor 
highway.  The  statement  emanates  from  Mr.  G.  P.  Napier, 
Assistant  Engineer  with  the  Provincial  Department  of  Public 
Works. 

The  new  St.  John  bridge,  the  largest  two-hinge  single 
span  arch  in  the  world,  was  the  subject  of  an  address  deliver- 
ed last  week  at  St.  John,  N.B.,  by  Mr.  A.  R.  Sprenger,  the 
Government  engineer-in-charge.  The  span  of  the  bridge  is 
565  feet  between  hinges.  The  structure  will  be  provided  with 
two  sidewalks,  each  7  feet  wide,  and  a  roadway  :i6  feet  wide. 
Mr.  Sprenger  spoke  of  the  constructional  difficulties  encoun- 
tered in  the  gorge,  where  a  swift  current,  deep  water  and 
steep  slopes  called  for  careful  design  and  execution. 


The  James  Frid  Company,  Limited,  has  been  incorpor- 
ated to  carry  on  business  as  general  contractors. '  The  capi- 
tal stock  is  $100,000,  and  the  incorporaors  are  J.  W.  Frid,  A. 
l'"rid,  M.  Boag  and  W.  J.  Aylett  of  Winnipeg.  The  chief 
place  of  business  of  the  company  will  be  Toronto,  Ont. 

The  Sarnia  Bridge  Company,  Limited,  Sarnia,  Ont.,  manu 
facturers  of  all  classes  of  structural  work,  bridges,  buildings, 
etc.,  have  opened  an  office  in  Toronto,  at  103  Pacific  Building 
(corner  of  Scott  and  Wellington  Streets).  Mr.  E.  B.  Pncc, 
who  is  in  charge,  is  well  known  to  the  contracting  and  engi- 
neering interests. 

Last  week  the  corner-stone  of  the  new  Registry  Office 
on  Albert  Street,  Toronto,  was  laid  by  the  Mayor  of  the  city, 
Mr.  Church.  The  architect  of  the  proposed  building  is  Mr. 
C.  S.  Cobb.  Mesrs.  Oakley  &  Son  are  the  cut  stone  contrac- 
tors. The  cost  of  the  building  is  estimated  at  nearly  $400,000. 
Work  was  commenced  last  September. 

At  Toronto,  work  on  the  Parliament  Street  section  of 
the  Bloor  Street  Viaduct  is  now  in  full  swing.  The  Domin- 
ion Bridge  Company  are  the  contractors  for  the  work,  while 
the  Raymond  Construction  Company  have  the  sub-contract 
for  the  excavation  work.  Last  week  there  were  upwards  pf 
125  men  on  the  job.  The  Raymond  Construction  Company  is 
employing  only  four  Italian  laborers;  all  the  rest  are  English- 
speaking. 

The  Brown's  mill  dam  bridge  over  the  Tete  a  Gouche 
River,  Bathurst,  N.B.,  to  be  constructed  for  the  Provincial 
Government  will  be  1,853  feet  long,  including  the  approaches. 
Tenders  for  the  sub-structure  and  approaches  are  to  be  in 
by  May  5.  The  bridge  is,  for  working  purposes,  divided  into 
twenty-two  sections,  including  six  concrete  pedestals,  two 
concrete  abutments,  and  four  rivetted  deck  steel  truss  spans, 
each  54  feet  long. 

The  City  Council  of  London,  Ont.,  have  received  from 
Messrs.  John  Moore  and  Arthur  E.  Nutter,  representatives  of 
the  Local  Chapter  of  Architects,  a  request  for  the  revision  of 
the  building  by-law.  The  Forest  City  code  is  said  to  have 
many  shortcomings.  It  is  pointed  out  that  pencilled  plans 
of  alterations  such  as  are  now  being  used  can  easily  be  al- 
tered, and  it  is  asked  that  all  plans  be  blue-pencilled  and  offi- 
cially stamped  before  the  issuance  of  permits. 

Mr.  H.  S.  Van  Scoyoc,  Chief  Engineer  of  the  Toronto- 
Hamilton  highway,  is  starting  in  earnest  on  the  construction 
work.  A  large  number  of  men  are  to  be  employed,  and  small 
locomotives  and  trains  of  dump  cars  will  be  put  in  commis- 
sion. An  employment  office  is  being  opened  in  Toronto,  and 
in  addition  to  the  winter  camps  at  Clarkson's  and  Burlington, 
new  ones  will  be  struck  at  points  four  miles  west  of  Clark- 
son's,  four  miles  east  of  Oakville,  one  in  Oakville  proper  and 
another  four  miles  to  the  west.  Accommodation  will  be  pro- 
vided for  one  thousand  men.  The  new  railway  will  call  for 
eighty  steel  cars  and  fifteen  miles  of  trackage,  and  access  will 
be  had  to  the  G.  T.  R.  or  lake  points.  The  cars  will  be  made 
in  Canada,  after  an  original  design  of  the  Commission's  engi- 
neer, and  will  hold  15^2  cu.  yds.  of  earth  which  can  be  handled 
quickly.  According  to  estimate,  this  work  will  cost  $60,000 
less  than  by  employing  ordinary  means.  Freight  tonnage  will 
reach  250,000,  and  two  hundred  teams  will  be  needed  to  haul 
the  constructional  material. 
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American  Sewerage  Practice;  Vol.  2,  Construction  of 
Sewers;  by  Metcalf  and  Eddy.  Published  l)y  the  McGraw- 
Hill  Book  Company,  Inc.,  New  York  City.  Price  $4. — This 
is  the  second  of  three  volumes  which  treat  of  the  more  im- 
portant principles  of  theory  and  rules  of  practice  in  the  de- 
sign and  operation  of  sewerage  works.  The  first  volimie, 
which  was  reviewed  in  our  issue  of  January  (1th  last,  dealt 
with  the  design  of  sewerage  systems.  This,  the  second  one, 
covers  their  construction,  and  the  fjiird  will  be  devoted  to 
the  design  of  works  for  the  treatment  and  disposal  of  sewage. 
An  idea  of  the  comprehensive  scope  of  the  book  may  be 
obtained  from  the  subject-matter  of  the  chapters,  which  is 
as  follows:  Chap.  1,  Preliminary  Investigations;  Chap.  2, 
Engineering  Work  and  Inspection  during  Construction; 
Chap.  3,  Excavation;  Chap.  4,  Machinery  for  Trench  Excava- 
tion; Chap.  .'),  Methods  of  Rock  Excavation;  Chap.  6,  Ex- 
plosives and  Blasting;  Chap.  7,  Quantity  and  Cost  of  Exca- 
vation; Chap.  8,  Rale  of  Progress  in  Building  Sewers;  Chap. 

9,  The  Sheeting  and  Bracing  of  Trenches  and  Tunnels;  Chap. 

10,  Sizes  of  Sheeting,  Rangers  and  Braces;  Chap.  11,  Pur- 
chasing, Handling  and  Laying  Sewer  Pipe;  Chap.  12,  Joint- 
ing Sewer  Pipe;  Chap.  1.3,  Construction  of  Brick  and  Block 
Sewers;  Chap.  14,  Construction  of  Concrete  Sewers;  Chap. 
15,  Profiles,  Templates,  Forms  and  Centres;  Chap.  16,  Con- 
tracts, Specifications  and  Drawings;  Chap.  17,  Technical 
Specifications;  Chap.  18,  Operation  and  Maintenance  of  Sew- 
erage Systems;   Chap.   19,   Explosions  in  Sewers. 

In  their  prefatory  remarks,  the  authors  point  out  that 
the  construction  of  a  sewerage  system  involves  attention  to 
many  apparently  unimportant  details  which,  if  neglected, 
may  materially  diminish  the  value  of  the  works.  If  the 
alignment  and  grades  are  not  true,  there  may  be  places 
where  the  velocity  of  the  sewage  will  be  checked  and  de- 
posits of  sand  and  organic  matter  will  occur.  These  not 
only  reduce  the  capacity  of  a  sewer,  but  if  they  remain  for 
some  time  the  organic  matter  decomposes  and  thus  affects 
injuriously  the  sewage  flowing  over  it,  which  should  reach 
the  place  of  disposal  or  treatment  as  fresh  as  possible.  If 
the  inner  surface  of  sewers  are  not  so  smooth  as  con- 
templated by  the  designer,  the  resistance  to  the  flow  of  the 
sewage  is  increased  and  the  sewers  will  not  have  the  de- 
sired cai)ucity.  In  order  to  avoid  these  and  other  defects, 
the  field  engineering  and  inspecting  force  must  insist  on 
many  things  which  are.  discussed  in  this  volume  but  have 
been  rarely  taken  up  in  books  or  papers  on  sewerage. 

In  addition  to  acting  as  designing  and  supervising  engi- 
neers upon  work  executed  by  contract,  the  authors  have  had 
direct  charge  of  the  construction  l)y  day  labor  of  many  miles 
of  sewers,  large  and  small,  in  earth  and  rock,  trench  and 
tunnel.  The  construction  of  sewers  from  the  contractor's 
point  of  view  is,  therefore,  understood  clearly  by  them.  They 
have  endeavored  to  present  in  this  book  the  instructions  they 
would  issue  to  the  superintendents  and  foremen  in  charge 
of  day-labor  forces,  and  the  advice  they  would  give  to  con- 
tractors taking  up  sewer  construction  for  the  first  time.  The 
authors  believe  that  there  is  need  of  improvement  in  much 
of  the  sewer  work  done  and  that  this  improvement  should 
be  made  in  inspection  as  well  as  in  the  ojjerations  carried  on 
by  contractors,  in  construction  done  by  day  labor  as  well 
as  in  that  executed  by  contract.  Their  experience  has  been 
that  contractors  generally  have  desired  to  do  only  the  best 
work,  but  that  they  sometimes  fell  short  of  attaining  their 
object  through  unfamiliarity  with  the  special  roiiuirements 
for  good  sewers.  This  book  will  prove  helpful  to  all  such 
men,  as  well  as  to  engineers  and  inspectors  who  should  be 
familiar   with   practical    methods   of  construction. 


Land    Drainage,    by   J.  L.  Parsons..    Published  by  TAc 

Myron  C.  Clark  Publishing  Company,  Chicago.  Price  $1.50. 
— This  work,  which  is  defined  as  "a  treatise  on  the  design 
and  construction  of  open  and  closed  drains,"  should  be  found 
valuable  by  drainage  engineers  and  contractors,  for  the 
amount  of  existing  literature  upon  this  subject  is  limited, 
and  much  of  the  information  that  should  be  available  for 
those  connected  with  the  design,  construction,  maintenance 
and  general  administration  of  drainage  enterprises  is  cither 
not  in  publication  or  has  not  been  the  subject  of  sufficient 
discussion  and  experimental  work.  The  chapter  on  Costs, 
and  that  on  Specifications,  together  with  the  practical  de- 
tails and  illustrations,  cannot  fail  to  be  found  of  much  value. 

Centrifugal  Pumps,  by  R.  L.  Daugherty  (Assistant  Pro- 
fessor f)f  Hydraulics.  Cornell  University).  Published  by  the 
Mctiraw-Hill  Book  Company,  New  York  City.  Price,  $2 
net. — This  is  a  useful  book,  which  has  been  written  with  a 
view  to  serving  the  needs  of  the  practising  engineer  desir- 
ous of  obtaining  a  grasp  of  this  subject.  In  it  an  eflfort  has 
been  made  to  cover  the  following  ground:  To  illustrate  and 
explain  all  the  essential  features  of  construction  of  modern 
centrifugal  pumps,  to  present  a  clear  and  intelligible  theory 
which  shall  be  entirely  general  in  its  nature,  to  explain  by 
this  theory  the  pump  characteristics  and  connect  the  theory 
with  the  actual  facts,  to  present  a  thorough  discussion  of 
the  factors  affecting  efficiency,  to  consider  the  character- 
istics of  various  types  of  pumps  and  their  suitability  for  dif- 
ferent services,  to  compare  centrifugal  with  displacement 
pumps,  and  to  present  various  general  laws  and  factors  lead- 
ing to  a  better  appreciation  of  the  field  of  service  of  such 
pumps  and  a  better  means  of  selecting  the  proper  combina- 
tions. 

The  material  in  this  book  is  based  upon  a  study  of  the 
performances  of  123  turbine  and  51  volute  centrifugal  pumps 
made  by  seventeen  and  twelve  different  companies  respect- 
ively. The  field  covered  by  them  ranged  from  one  to  eleven 
stages,  heads  from  7  to  1,843  feet,  capacities  from  108  to  132,- 
000  gal.  per  minute,  speeds  from  62  to  20,000  r.p.m.,  and  effi- 
ciencies  from  30  to  87  per  cent. 

"New  Pavements  for  Old." — Under  this  title  The  Barber 
.Asphalt  Paving  Company  (Philadelphia)  has  issued  a  pam- 
phlet on  the  resurfacing  of  old  pavements  with  sheet  asphalt 
and  asphaltic  concrete.  The  best  methods  to  be  followed 
and  the  pitfalls  to  be  avoided  in  work  of  this  kind  are  point- 
ed out.  It  is  declared  to  be  "the  worst  kind  of  waste  to  throw 
away  an  investment  in  old  brick,  concrete  or  even  macadam 
highways  when  these  can  be  used  as  foundations  for  new 
pavements." 


Water  and  Sewerage  Work  at  St.  John 

.According  to  the  annual  report  of  Mr.  R.  W.  Wigmore, 
Commissioner  of  Water  and  Sewerage  at  St.  John,  N.B.,  the 
amount  expended  in  this  department  of  the  city  last  year  was 
rather  less  than  $280,000.  .Among  the  construction  work  was 
the  building  oi  a  36-in.  masonry  sewer  along  the  shore  of 
Marble  Cove — a  distance  of  about  1,800  feet,  at  a  cost  of 
$15,000.  This  sewer  diverts  the  drainage  of  about  24  acres  of 
closely-built  territory  from  the  shores  of  Marble  Cove  to 
the  swift  current  of  the  river. 

The  City  of  St.  John  is  divided  into  two  separate  por- 
tions by  the  broad  and  deep  waters  of  the  river  and  harbor 
of  the  same  name.  For  this  reason  the  water  supplies  are 
derived  from  two  distinct  sources,  with  the  city  between. 

The  East  Side  was  formerly  supplied  through  two  24- 
inch  pipes  and  one  12-inch,  all  of  cast  iron,  from  Little  River 
Reservoir,  an  artificial  lake  five  miles  distant,  containing  about 
122,000,000  gallons,  and  formed  by  damming  the  valley  and 
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causing  the  water  of  Little  River  to  expand  to  an  extent  of 
55J4  acres.    This  reservoir  is  now  held  in  reserve. 

The  supply  from  Little  River  has  been  discontinued  and 
a  conduit  extended  to  Lake  Latimer  from  the  head  of  the 
former  system,  whereby  an  additional  head  of  about  135  feet 
is  obtained  and  the  pump  at  Silver  Falls  abandoned-  This 
conduit  consists  of  7,420  feet  of  reinforced  concrete  conduit 
of  an  average  diameter  of  39  inches  and  9,880  feet  of  33-inch 
wood  stave  pipe  and  400  feet  of  C.  L  pipe. 

Lake  Latimer  has  an  area  of  about  200  acres.  Its  supply 
\e  augmented  from  Loch  Lomond  through  Robertson  Reser- 
voir by  6,918  feet  of  concrete  conduit  with  a  sectional  area  of 
12.75  square  feet  and  known  as  Conduit  No.  2. 

The  West  Side  is  supplied  through  4.8  miles  of  cement 
lined  12-inch  pipe  and  5J/2  miles  of  24-inch  cast  iron  pipe, 
from  Spruce  and  Ludgate  lakes,  an  extensive  expanse  of 
water  still  retaining  the  two  names  but  united  into  one  sheet 
by  the  building  of  a  dam  at  the  outlet  of  the  lower  lake 
(Spruce  Lake)  in  the  year  1866,  and  the  consequent  raising 
of  the  water  to  and  above  the  former  level  of  Ludgate  Lake. 

A  distribution  reservoir  is  situated  at  the  termination  of 
the  West  Side  24-inch  main.  The  elevation  of  its  surface  is 
generally  kept  at  about  150  feet  above  high  water  datum  St. 
John  harbor.     Its  capacity  is  about  1,500,000  gallons. 


Excavating  and  Tamping  Machinery 

From  Messrs.  Pawling  &  Harnischfeger,  Milwaukee, 
Wis.,  we  have  received  a  pamphlet  setting  forth  the  features 
of  some  of  their  excavating  and  tamping  machinery.  One 
of  the  machines  illustrated  is  the  firm's  standard  machine, 
equipped  with  contractors'  type  of  digging  wheel,  with  de- 
livery to  one  side  by  means  of  a  conveyor.  Another  one 
shows  the  "P.  &  H."  standard  machine  equipped  with  a 
special  Gumbo  wheel  and  chutes  for  delivery  on  both  sides. 
The  story  of  a  tough  job  is  told  in  this  pamphlet  by  Robert 
Shannon,  a  drainage  contractor,  who  tells  of  the  success  he 
had  with  the  company's  No.  152  K.C.  machine.  He  writes: 
"During  the  first  two  hours'  run  of  this  machine,  I  dug  120 
ft.  o£  trench  9  ft.  deep  and  27  inches  wide  through  4  ft.  of 
rock  fill,  and  in  under  soils  varying  in  character  from  sand 
to  hardpan,  and  all  very  thickly  layed  with  large  boulders, 
and  limestone  rock.  In  addition  to  the  normal  cutting  capa- 
city of  the  buckets  I  had  on  the  machine  at  that  lime,  we 
used  crowbars  to  loosen  the  earth  on  the  side  of  the  trench 
to  a  width  of  43  inches,  and  allowed  the  extra  earth  to  fall 
into  the  buckets,  thus  forcing  the  machine  to  handle  this 
great  volume  of  earth.  Needless  to  say,  it  did  this  in  an 
extremely  satisfactory  manner.  I  have  since  that  time  cut 
approximately  10,000  feet  of  trench,  varying  in  width  from 
27  inches  to  46  inches  and  from  6  ft.  to  18  ft.  in  depth,  with 
this  machine,  and  had  no  trouble  whatever  with  any  part 
of  it.  The  engine  on  this  machine  has  ample  power  to  pull 
it  under  all  circumstances,  and  since  it  burns  kerosene,  my 
fuel  item  is  almost  nothing.  In  one  day  I  opened  800  ft.  of 
trench  9  ft.  deep,  27  inches  wide.  I  have  averaged  about  500 
ft.  of  trench  per  day  throughout  this  entire  job.  My  cost  of 
operation  is  as  follows:  Salary,  two  men  $7.00,  fuel  30  gallons 
of  kerosene  at  6c.,  $1.80.  Lubricating  oils  and  grease,  esti- 
mated at  50c.  per  day." 


After  considera1)le  di.scu.ssion,  the  Montreal  Board 
of  Control  have  awarded  the  contract  for  a  civic  li- 
brary to  the  John  Quinlan  Company,  the  lowe.st  ten- 
derers. The  price  is  $445,000.  Queenstown  blue  lime- 
stone is  to  be  used,  the  ten  columns  being  of  Stan- 
stead  granite,  for  which  $16,000  extra  will  be  paid. 
Megantic  granite  will  also  be  employed  in  certain  parts 
of  the  building.  Only  Montreal  workmen  are  to  be 
employed.     Mr.  Ainey,  one  of  the  controllers,  was  not 


favourable  to  awarding  the  contract  to  the  successful 
firm  on  the  ground  that  the  names  of  the  sub-contrac- 
tors .should  be  given,  as  he  is  of  opinion  that  it  is  im- 
possible to  carry  out  the  contract  without  employing 
sub-contractors.  Mr.  Quinlan  however  dissents  from 
this  view,  and  asserts  that  he  is  able  to  do  the  work 
without  the  aid  of  sub-contractors. 


A  35-Ton  Steel  Derrick 

The  Pollard  Manufacturing  Company,  Limited,  Niagara 
Falls,  Ont.,  are  one  of  the  most  progressive  manufacturing 
firms  in  the  Niagara  Peninsula.  They  are  now  located  in 
their  fine  new  plant  which  contains  all  the  latest  equipment 
for  turning  out  derricks,  hoists,  cranes,  and  stone  and  mar- 
ble-working machinery. 

The  accompanying  illustration  is  of  a  35-ton  steel  derrick, 
made  with  a  90-ft.  mast  and  a  75-ft.  boom  derrick  installed  at 


Pollard  steel  guy  derrick. 

a  marble  quarry  in  Quebec  and  said  tobe  the  largest  of  its 
type  in  Canada. 

The  machine  was  aranged  to  lift  20  tons  on  a  single  line, 
the  hoisting  cable  being  l^/i  ins.  in  diameter.  The  machine 
was  arranged  to  lift  loads  of  over  twenty  tons  at  half  the 
speed,  by  hooking  the  end  of  the  hoisting  line  into  a  bale 
at  the  end  of  the  boom,  making  a  two-part  purchase. 

The  two  sheaves  in  the  hoisting  line  arc  3  ft.  in  diameter, 
and  the  steel  sections  4  ft.  square  at  the  centre.  The  bull 
wheel  was  16  ft.  in  diameter  and  the  whole  derrick  weighed 
26,000  lbs.  The  sections  were  joined  at  the  centre  so  that  the 
whole  shipment  was  made  on  one  car  of  large  capacity. 


Bulletin  No.  24X,  issued  by  the  Pawling  &  Harnisch- 
feger Company,  describes  and  illustrates  the  "P.  &  H."  Lad- 
der Type  Excavator,  a  piece  of  equipment  which  effectively 
meets  the  requirements  of  deep  trench-digging.  "P.  &  H." 
trench  excavators  are  known  as  "All-Steel"  machines,  be- 
cause they  are  built  almost  entirely  of  steel. 
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The  Dawn  of  Better  Things 

"Weeping  may  endure  for  a  night. 
But  joy  cometh  in  the  morning." 

THAT  the  nij.(lit  of  deiiression  wliich  came  upon 
11.S  last  fail  is  being  followed,  in  the  natural 
order  of  things,  by  the  dawn  of  confidence  is 
evidenced  in  many  significant  developments 
of  the  last  few  weeks.  One  of  the  best  signs  of  ini-- 
proved  commercial  conditions  is  the  increased  earnings 
of  the  railroads.  The  business  transacted  by  the  Cana- 
dian Pacific  Railway  has  come  to  be  regarded  as  a  sort 
of  barometer  of  Canadian  prosperity,  and  it  is  worthy 
of  note  that  the  net  profits  of  that  road  (or  Eebrtiary, 
1915,  were  nearly  forty  per  cent,  more  than  they  were 
ill  1914.  It  is  only  fair  to  point  out  that  this  improve- 
ment is  due  partly  to  a  curtailment  of  the  working  ex- 
penses of  the  road,  but  it  is  attributable  in  substan- 
tial measure  to  the  gratifying  returns  of  the  gross  earn- 
ings for  the  montii. 

The  C.  P.  R.  figures  are  the  "forerunner  of  the  gen- 
eral expansion  of  commercial  activity  which  Sir  George 
Foster  has  been  predicting.  The  C.  P.  R.  is  a  well- 
managed  road,  but  so  is  Canada  a  well-managed  coun- 
try, and  with  business  conducted  on  sane  and  conser- 
vative, yet  withal  on  enterprising  lines  there  is  no  rea- 
son why  the  experience  of  the  railroad  should  not  be- 
come a  general  one.  The  ever-increasing  strength  of 
the  allied  forces,  and  the  disclosure  of  Great  Britain's 
mighty  reserve  of  men  and  money,  have  had  effect — 
measureable  and  striking  effect — at  last,  and  as  a  re- 
sult we  find  uncertainty  giving  way  to  certainty,  and 
shaken  faith  to  renewed  confidence.  The  financial 
outlook  is  brightening,  and  on  nearly  every  side  the 
markets  are  reflecting  the  iinprovement  in  the  tone  of 
business.  The  underlying  economic  conditions  are 
sound,  and  there  is  every  reason  to  believe  that  the  gen- 
eral advance  will  proceed.  Some  people  will  tell  you 
that  in  any  case  the  depression  through  which  this 
country,  together  with  the  United  States,  has  passed 
during  the  last  year  or  two  has  been  overdone — that 
the  United  .States  has  had  the  largest  crops  in  its  his- 
tory— that  the  Federal  reserve  banks  have  put  busi- 
ness credits  in  an  easy  position — that  the  War  has 
created  new  and  tremendous  markets  for  United 
.States  products,  as  it  has  for  Canadian  agricultural 
])roducts— that  the  Canadian  banks  have  accumulated 
large  funds — and  that  generally  the  resources  of  a 
continent  have  accuinulated  and  placed  the  issues  of 
the  future  beyond  doubt.  Certainly  it  is  fair  to  as- 
sume that  with  money  being  used  almost  entirely  for 
productive  purposes  during  the  next  few  years,  and 
with  real  estate  speculation  tabooed,  general  busines.s 
improvement  cannot  be  delayed. 

The  constructional  activities  of  the  country  are  al- 
ways the  slowest  to  reflect  commercial  inii)rovemont, 
but  reports  from  many  of  the  leading  centres  show  in- 
creasing activity.  There  is  no  reason  why  considerable 
building  should  not  be  carried  out  this  sea.son.  We 
can  only  translate  our  confidence  in  terms  of  dollars 
and  cents.  Manj'  there  may  be  who  will  hold  back, 
but  many  there  must  be  who  will  recognize  the  ad- 
vantages of  building  this  season.  In  the  building 
trades  materials  and  wages  have  been  on  the  upward 
grade  for  years,  and  everything  points  to  a  continuance 
of  this  tendency  at  no  distant  date.  Materials  will 
never  be  cheaper,  labour  will  never  be  more  plentiful, 
and  one  would  not  be  speculating  very  wide  of  the 
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mark  in  saying  that  contractors'  estimates  will  be  ten 
per  cent,  hig^her  next  year  than  they  are  this. 

In  regard  to  the  increased  cost  of  construction  after 
the  War  one  finds  common  agreement  tlie  world  over. 
Only  the  other  day  we  were  reading  an  interesting 
communication  on  the  subject  submitted  to  a  London 
(Eng'.)  contemporary  by  Mr.  Edgar  L.  Chappell,  of 
Cardiff,  who  based  his  prediction  of  increased  cost  up- 
on the  following  argument,  the  principles  of  which  are 
equally  applicable  to  Canadian  business: — 

(1)  Owing  to  the  general  insecurity,  the  tightness  of  the 
money  market,  and  the  increased  cost  of  materials,  an  enor- 
mous amount  of  work  that  had  been  contemplated  before  the 
commencement  of  the  War  has  not  been  proceeded  with.  It 
is  probable  that  the  value  of  such  suspended  contracts  in  the 
United  Kingdom  considerably  exceeds  £100,000,000,  and  we 
should  probably  allow  for  at  least  five  times  this  amount  for 
Continental  suspensions.  On  the  termination  of  hostilities 
the  bulk  of  this  work  will  go  forward,  and  the  demand  for 
material  will  be  enormous. 

(2)  In  addition,  the  towns  and  villages  of  Belgium, 
France,  and  Poland  that  have  been  partially  or  wholly  des- 
troyed will  need  to  be  rebuilt,  and  we  may  safely  expect  that 
the  huge  demand  for  material  thus  set  up  will  have  a  tight- 
ening effect  on  the  markets. 

(3)  For  many  years  past  the  prices  of  most  classes  of 
commodities  have  advanced  very  considerably.  Since  the 
outbreak  of  the  War  the  increases  have  been  abnormal,  antl, 
altliough  reductions  are  probable  when  peace  is  restored,  it 
is  not  likely  that  prices  will  return  to  the  pre-war  level.  It 
may  be  assumed,  therefore,  that  the  cost  of  living  after  the 
war  will  be  higher  than  the  cost  before  the  war.  In  that 
event  there  will  be  considerable  labour  unrest,  and  wages  in 
the  building  trade,  as  in  other  trades,  must  go  up.  The  de- 
mands of  the  building  artisans  and  labourers  will,  of  course, 
be  resisted,  but  as  the  labour  needs  of  builders  are  likely  to 
be  great,  whereas  the  volume  of  available  labour  will  be  re- 
duced by  the  wastage  of  war,  the  men  are  almost  certain  to 
have  their  demands  conceded. 

(4)  We  are  informed  that  after  the  War  there  will  be  a 
huge  boom  in  trade.  In  that  event  the  demand  for  capital 
will  be  great,  and  the  rate  of  interest  will  he  high. 

The  time  for  speculating  as  to  the  trend  and  diu'a- 
tion  of  the  War  has  passed.  Germany  is  a  beaten  na- 
tion to-day,  and  it  is  little  of  our  concern  just  how 
long-  it  will  take  to  bring  the  enemy  actually  to  liis 
knees.  We  who  are  not  contending  on  European  soil, 
and  who  have  not  the  privilege  of  acting  as  confidential 
advisers  to  the  British  Government,  are  concerned 
only  with  contributing  our  bit  to  the  lousiness  stability 
of  this  country.  The  cause  of  the  limpire  and  that 
of  the  Allies  may  safely  be  left  in  better  hands  than 
ours.  Our  course  is  clear.  The  rejuvenating  spirit  of 
spring  is  upon  us,  and  now  is  the  tiine  for  action. 


IJefore  the  war  the  whole  of  the  tungsten  powder 
used  in  the  manufactiu-e  of  high-class  steels  for  shell- 
steel,  armour  and  cutting  tools  used  in  all  engineering 
works  and  armament  factories  was  imported  from  Ger- 
many. A  British  firm  has  now  been  established  to 
capture  the  industry,  the  coml^ined  company  repre- 
senting all  the  great  steel  firms  of  Sheffield,  and  others. 
The  object  is  to  refine  and  provide  their  own  tungsten, 
and  such  good  progress  has  been  made  that  supplies 
on  a  commercial  scale  will  be  shortly  produced  at  the 
company's  factory  at  Widnes. 


Greater  Care  in  Employing  Workmen  Will 
Pay  the  Contractor 

MAKING  some  effort  to  determine  whether 
each  man  hired  on  a  construction  job  will 
fill  the  bill  is  a  thing  that  is  both  very  de- 
sirable and  seldom  done.  A  contractor  may 
well  ask  himself  the  question,  "Do  I  get  the  most  effi- 
cient force  that  could  be  picked  from  the  inen  who 
apply  at  my  jobs,  and  if  not,  how  can  I  get  it?" 

Many  superintendents  and  general  foremen  are 
capable  of  picking  the  right  men  for  their  work,  and 
inany  make  it  their  business  to  employ  personally 
every  man  that  is  taken  on.  If  the  superintendent  is 
a  good  judge  of  men  this  is  the  best  way  to  take  care 
of  the  matter.  The  trouble  is  that  often  the  man  in 
charge  is  either  a  poor  judge,  and  knows  it,  or  is  too 
busy  to  attend  to  employing  the  men.  Consequently, 
he  leaves  it  to  the  foremen,  who  often  are  not  able  to 
tell  a  good  man  from  a  bad  one  till  they  see  him  work. 
As  a  result,  foremen  come  to  ex])ect  nothing  from  any 
man  they  put  on,  and  form  the  habit  of  discharging 
men  for  the  most  trifling  mistakes.  A  foreman  who 
gets  into  this  rut  is  never  able  to  build  up  a  good 
crew,  or  get  the  best  out  of  the  good  men  he  does  pick 
up.  And  when  a  foreman  is  not  honestly  trying  to 
pick  the  best  men  he  can,  regardless  of  other  consider- 
ations, various  abuses  creep  in,  and  the  efficiency  of 
his  gang  often  drops  very  low. 

A  campaign  to  educate  foremen  in  this  matter  of 
selecting  men,  especially  with  a  large  compan)%  would 
be  nearly  hopeless.  For  one  thing,  foremen-  with  a 
large  concern  are  often  changing.  Many  men  make 
first-class  foremen  who  do  not  have  it  in  them  to  be 
good  judges  of  strange  men.  The  general  foreman, 
or  superintendent,  however,  is  rightly  supposed  to  be 
of  a  superior  class,  and  it  can  reasonably  be  demanded 
of  him  that  he  should  know  how  to  employ  men. 

The  solution,  then,  is  for  a  contractor  to  select  his 
executive  force  so  that  he  can  put  on  each  job  at  least 
one  general  man  who  is  competent  to  do  the  hiring. 
Next,  he  must  see  to  it  that  this  man  has  time  to  at- 
tend to  the  matter.  If  the  man  be  the  superintendent, 
and  his  time  is  taken  up  with  office  detail,  an  assistant, 
or  engineer,  can  relieve  hiiri  so  that  he  will  be  able  to 
devote  the  needed  time  to  employing  his  men.  Such 
an  assistant  will  inore  than  save  his  pay  in  increased 
efficiency  of  the  working  force.  It  is  a  great  mis- 
take, in  general,  to  take  up  a  superintendent's  time 
with  signing  checks,  making  reports  and  doing  instru- 
ment work,  if  he  is  also  the  man  relied  on  to  plan  and 
execute  the  construction. 

If  the  general  foreman  is  selected  to  employ  the 
men,  and  his  job  keeps  him  too  busy  to  attend  to  it, 
there  is  usually  a  quick  solution  of  the  difficulty.  The 
things  that  take  the  general  foreman's  attention  from 
arranging  the  work  for  his  crews  and  helping  to  plan 
the  progress  of  the  job  may  be  divided  into  two 
classes — breakdowns  of  equipment  and  bhmders  by 
the  men  under  him.  Contractors  should  spare  no  pains 
to  minimize  both  these  things,  aside  from  the  mere 
question  of  employing  men.  The  extra  money  that 
represents  the  dift'erence  between  equipment  that  is 
ready  to  run  twenty-four  hours  a  day  and  equipment 
that  runs  part  time,  and  between  competent  and  in- 
competent foremen,  is  literally  only  saved  when  it  is 
spent.  When  it  is  spent  it  is  tisually  much  more  than 
saved.  If  your  general  foreman  does  not  have  time 
to  hire  his  men  when  the  job  is  running  smoothl}', 
that  is  evidence  enough  that  he  is  doing  more  work 
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than  one  man  should.  Hither  the  supcriiitciulcnt 
should  he  free  to  helj)  him,  or  he  should  have  a  com- 
petent assistant. 

Tile  selection  of  those  foremen  and  mechanics  who 
are  not  readily  picked  up  at  the  work,  and  who  are 
carrie<l  hy  a  contractor  from  place  to  place,  should 
he  made,  or  at  least  jiassed  on,  by  some  one  person  in 
the  main  ofiice  who  is  an  expert  at  the  business  of 
knowiiifj  a  man  when  he  has  talked  to  him.  No  man 
should  be  taken  on  without  a  personal  interview.  A 
fair-sized  contracting  business  can  well  afYord  at  least 
one  expert  of  this  sort,  whose  main  concern  is  em- 
ploying men.  Many  readers  will  be  able  to  recall  in- 
stances where,  for  lack  of  such  an  expert,  contractors 
have  suffered  from  the  most  ridiculous  mistakes  made 
by  men  sent  as  competents  by  the  main  office. 

Ilaving  provided  a  definite  man  to  employ  others 
on' each  job,  a  c(jntractor  should  watch  that  feature  of 


the  work  carefully,  and  sec  whether  each  particular 
man's  judgment  can  be  improved.  On  visiting  a  con- 
tract it  is  often  easier  to  tell  what  is  wrong  than  to 
right  it.  If  the  wrong  men  are  employed  on  one  of 
your  jobs,  or  men  picked  for  one  class  of  work  are 
doing  other  work  for  which  they  aie  not  fit,  a  little 
observation  will  disclose  the  fact.  To  set  it  right, 
however,  may  require  both  tact  and  patience^  Never- 
theless, it  will  not  be  hard  to  find  men  enough  in  the 
average  executive  force  who  can  at  least  be  taught 
to  do  this  work,  if  they  are  not  able  to  do  it  already. 
To  interest  these  men  and  train  them  to  this  way 
of  doing  is  at  the  present  time  the  best  of  business. 
The  man  who  waits  till  competition  forces  him  to 
adopt  a  progressive  measure  stays  right  where  he  was 
before  his  competitors  began  to  adopt  it — a  little  to 
the  rear  of  the  procession  and  profits. — D.  H.  Ham- 
mond, in  The  Engineering  Record. 


Building  the  Substructure  of  the  G.  T.  P.  Bridge  over  the 
Eraser  River  at  Prince  George,  B.  G. 

Staff  article,  prepared  from  data  and  illustrations  kindly  furnished  by  Mr.  E.  Stanley  Holland, 
Vice-President  of  the  Bates  &  Rogers  Construction  Company,  Chicago. 


Oy^E  of  the  interesting  features  of  construction 
on  the  Pacific  Coast  section  of  the  new  Trans- 
continental line  of  the  Grand  Trunk  I'acific 
Railway  is  the  bridge  foundation  work  along 
the  I'Vaser  River  between  Tete  jaune  Cache  and  I'^ori 
(jeorge  in  liritish  Columbia.  The  largest  and  most 
important  of  these  structures  is  over  the  Eraser  River 
at  Eort  George — or  Prince  George,  as  the  new  rail- 
road town  is  named — known  as  the  Eourth  Crossing 
of  the  I'Vaser  River. 

Eor  one  hundred  and  eighty-five  miles  between 
Tete  Jaune  Cache  and  Prince  George,  the  railway  fol- 
lows the  Eraser  River  through  several  ranges  of  moun- 
tains, the  distance  by  river  being  over  three  hundred 
miles.  The  country  is  wild  and  rugged  and  inhabited 
mainly  by  Indians  and  trappers. 

In  the  summer,  the  melting  glaciers  and  snow 
turn  the  I'Vaser  into  a  deep,  swift  river.  It  was  not 
])ossible  for  tlie  railway  company  to  maintain  a  tem- 
porary bridge  across  this  river  during  the  entire  year, 
and  for  this  reason  it  was  necessary  to  construct  the 
substructure  well  in  advance  of  track  construction. 

Under  these  conditions  it  was  necessary  to  trans- 
port all  cam])  and  construction  equipment  and  sup- 
plies, as  well  as  cement,  to  the  site  of  the  work  long 
jjefore  the  railroad  had  arrived.  The  nature  of  the 
coimtry  was  such  that  wagon  roads  were  impossible. 
The  onlv   moans   of  delivering   this   material    was   bv 


boat  or  scow  on  the  Eraser  River,  which  is  navigable 
only  during  the  high-water  period.  Actual  construc- 
ticjn  had  to  be  carried  on  during  the  low-water  period, 
which  usually  begins  during  September  or  October 
and  continues  until  .\pril  or  May.  A  number  of  stern- 
wheel  steamers,  of  the  usual  type,  were  operated  on 
the  river,  but  they  could  not  begin  to  handle  the  ton- 
nage. I-'or  this  reason,  scows,  from  36  to  40  ft.  long, 
and  from  12  to  14  ft.  wide,  carrying  12  to  25  tons  each, 
were  floated  down  the  river  from  the  end  of  steel  to 
the  site  of  the  work.  They  were  handled  by  sweeps 
at  each  end,  each  sweep  being  manned  by  two  men. 
In  the  more  dangerous  canyons  and  rapids,  pilots  and 
.several  additional  men  were  put  on  to  assist  the  crews, 
but  even  with  this  precaution,  entire  cargos  were  fre- 
quently lost.  The  average  mileage  a  day  for  a  scow 
was  50,  with  a  maximum  of  70  miles.  Notwithstand- 
ing the  difficulties  attendant  upon  this  method  of 
transi)ortation,  over  ten  tlu)usand  of  a  total  of  eighteen 
thousand  barrels  of  cement  for  the  Eourth  Crossing, 
as  well  as  camp  supplies  and  almost  all  of  the  con- 
struction equipment,  were  taken  down  the  Eraser 
River  in  this  manner,  a  maximum  distance  of  over 
three  hundred  miles. 

During  the  winter  season,  a  considerable  amount 
of  freight  was  handled  by  teams  travelling  on  the  ice 
in  the  river.  Freight  was  handled  in  this  manner  for 
.1   maximum  distance  of   1.50  miles.     At  one  time  in 
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mid-winter,  when  the  ice  conditions  were  j^ood,  about 
four  hundred  teams  were  hauling  equipment  and  ma- 
terials. Some  two-horse  teams  would  haul  as  much  as 
seven  tons. 

After  the  close  of  navigation,  getting  to  the  site 
of  the  work  was  a  difficult  matter.  Dog  teams  were 
occasionally  employed,  and  at  some  points  teams  could 
be  used  along  the  railroad  ccnnpany's  embankment. 
Frequently  it  was  necessary  for  the  contractors,  super- 
intendents and  others  to  walk  one  hundred  miles  or 
more  to  reach  the  work. 

The  general  contractors  for  the  construction  of 
the  railroad  had  a  single  line  telephone  system  serving 
all  camps  along  the  line.  This  was  a  great  help,  al- 
though the  single  wire  was  inadequate  for  the  service 
required. 

The  bridge  at  the  Fourth  Crossing  is  just  below  the 
confluence  of  the  Eraser  and  Nechaco  Rivers.  Here 
the  line  crosses  an  island  with  the  deep  water  chan- 


Method  of  protecting  concrete  in  severe  weather. 

nel,  known  as  the  Fraser  Channel,  on  the  east  side, 
while  the  Nechaco  Channel,  an  overflow  during  high- 
water,  is  on  the  west  side.  'J'he  length  of  the  bridge 
at  this  point  is  2,658  ft.  A  plan  and  jMofile  are  shown 
lierewitii.  The  contractor's  camp  was  located  on  the 
island  between  the  Fraser  and  Nechaco  Channels  and 
accommodated  six  hundred  men.  The  bunk-hOuses 
were  frame  buildings  covered  with  prepared  rooting. 
The  store  houses  for  cement  and  material  were  large 
frame  buildings  covered  wth  heavy  tarpaulins,  of  ex- 
ceptionally fine  canva.s — made  in  Scotland.  Most  of 
these  tarpaulins  had  been  used  for  protecting  cement 
on  the  trip  down  the  river.  An  auxiliary  camp  to  ac- 
commodate one  hundred  men  was  established  on  the 
east  bank.  This  was  rendered  necessary  on  account 
of  the  great  danger,  due  to  floating  ice,  in  taking  la- 


borers across  the  main  channel  before  the  contractor's 
temporary  bridge  was  completed.  The  establishment 
of  this  camp  proved  very  fortunate,  for  in  the  spring, 
when  the  ice  took  out  a  large  part  of  the  temporary 
bridge,  the  work  on  the  east  bank  was  carried  on 
without  interruption. 

A  complete  day  and  night  organization  was  main- 
tained during  the'  entire  work,  each  pier  of  the  Fraser 
Channel  having  a  complete  plant  as  well  as  an  in- 
dividual crew.  A  night  and  day  foreman  for  each  pier 
worked  together,  shifting  the  crews  every  two  weeks. 
Each  foreman  reported  to  the  general  foreman,  there 
being  one  general  foreman  for  each  shift.  The  general 
foreman  reported  to  the  superintendent,  who  was  lo- 
cated on  the  work. 

The  substructure  consists  of  twelve  concrete  piers 
and  two  abutments  all  resting  on  pile  foundations. 
The  deepest  foundations  are  at  piers  No.  1  and  N6.  2, 
which  were  carried  25  ft.  below  record  low  water. 
The  average  depth  of  water  during  the  progress  of  the 
work  was  well  over  30  feet,  requiring  40  ft.  steel  sheet 
jjiles  in  the  coflferdam.  Careful  soundings  taken  be- 
fore the  work  was  started  showed  gravel  with  under- 
lying strata  of  very  stiff  sandy  clay,  with  layers  of 
quicksand.  An  exhaustive  study  was  made  of  the  in- 
dividual pier  and  abutment  sites,  and  coffer-dams  were 
designed  to  suit  the  conditions  at  each  ])oint.  Three 
types  of  coffer-dams  were  used — cribs,  steel  sheet  piles 
and  triple  lap  wooden  sheet  piles.  The  coffer-dams 
were  made  of  sufficient  size  to  allow  ample  room  for 
the  necessary  coffer-dam  piles,  bracing  and  other  tim- 
bers. The  iiracing  was  .spaced  to  allow  of  dredging 
with  grab  buckets. 

Actual  work  on  the  shore  was  commenced  in  Sep- 
tember, 1913,  on  the  east  abutment  and  pier  No.  6,  the 
only  units  then  accessible.  The  temporary  bridge, 
from  which  all  work  was  directed,  was  started  at  this 
time  and  carried  out  as  far  as  navigation  laws  per- 
mtted.  Later,  when  floating  ice  stopped  navigation,  it 
was  found  difficult  to  drive  the  remainder  of  the 
bridge,  and  it  was  not  until  January  that  it  was  entire- 
ly competed.  The  river,  with  a  current  of  five  to  six 
miles  an  hour  and  filled  with  floating  ice,  presented  a 
formidable  obstruction,  not  only  against  the  construc- 
tion of  the  temporary  bridge,  but  it  seriously  hindered 
the  construction  of  coffer-dams. 

The  general  programme  of  construction  for  each 
pier  was  as  follows : 

1. — Open  dredging  was  carried  as  deep  as  it  could 
be  maintained. 

2. — The  coffer-dams  were  then  built.  Where  crib 
coffer-dams  were  used,  they  were  built  and  sunk  in 
the  ordinary  way.    For  steel  coffer-dams,  wooden  piles 
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were  driven  about  8  ft.,  centre  to  centre,  around  the 
space  to  be  inclosed.  'J'liesc  were  carefully  lined  up 
and  two  sets  of  timbers,  4  ft.  apart  vcrticall}',  bolted 
on  the  inside  of  the  [jiles  above  water  to  act  as  j.^uides 
for  the  steel  sheeting.  Three  or  four  complete  sets  of 
walinj,^  and  bracing?  were  then  placed  and  sunk  as  deep 
as  possible.  The  steel  sheeting  was  then  set  inside  the 
guide  timbers,  it  l)eing  driven  about  3  ft.  as  set  and  the 
closure  made  when  tlie  last  sheet  pile  was  set.  After 
closure,  the  steel  was  driven  to  the  full  depth  requir- 
ed, usually  6  ft.  below  the  elevation  required  for  the 
bottom  of  the  foundation. 

3. — Excavation  inside  the  coffer-dam  was  continued 
with  dredges,  teeth  being  used  on  clam-shell  buckets 
when  ciay  was  encountered.  As  far  as  possible  the 
waling  and  bracing  were  sunk  as  the  excavation  pro- 
ceeded. The  excavation  was  usually  carried  2  ft.  ijelow 
the  bottom  elevation  required,  in  order  to  allow  for 
swell  due  to  driving  foundation  piles. 

4. — When  the  excavation  was  completed,  the  foun- 
dation piles  were  driven  and  cut  ofif  under  water  by 
means  of  a  circular  saw  on  the  end  of  a  shaft.  The 
penetration  of  the  foundation  piling  was  about  20  ft. 
below  cut-off.    The  driving  was  very  difficult. 

5. — After  the  foimdation  piles  had  l)een  cut  olY,  the 
concrete  was  placed  under  water  by  means  of  bottom 
dump  buckets.  A  1:2:4  mixture  was  used.  The 
amount  of  sealing  was  figured  carefully  to  prevent 
floating  or  "blow-in."  The  sealing  was  allowed  to  set 
from  three  to  six  days,  depending  on  the  depth  of  the 
water  and  temperature. 

6. — When  the  concrete  was  properly  set,  the  coffer- 
dam was  i)umped  out.  As  the  water  was  lowered,  the 
bracing  was  examined,  and  strengthened  or  repaired, 
as  necessary.  The  results  in  all  cases  showed  first- 
class  masonry. 

7. — Forms  were  built  and  the  pier  concreted,  using 
a  1 :3 :5  mixture  and  taking  precaution  against  freez- 
ing, as  described  later.  I'iers  7  to  12  are  loc'ated  in  the 
Nechaco  channel.  Shortly  before  these  piers  were 
built,  an  ice  jam  came  down  the  Nechaco  River  and 
filled  this  channel,  which  previously  liad  l)ccn  dry,  with 
broken  ice  from  shore  to  shore  to  a  minimum  depth  of 
15  ft.  In  building  the  temporary  bridge  to  serve  these 
piers,  it  was  necessary  to  excavate  through  this  ice  to 
get  a  foundation  for  the  framed  bents,  which  were  used 
to  support  the  bridge.  It  was  also  necessary  to  exca- 
vate through  the  ice  before  starting  coffer-dams  for 
tlie  piers. 

To  prevent  the  concrete  from  freezing,  the  gravel 
was  heated  by  means  of  steam  boxes.  The  water  was 
also  heated  and  the  concrete  was  placed  in  the  forms 
hot.  The  forms  were  entirely  covered  by  tarpaulins 
extending  from  the  top  of  the  coffer-dam  to  the  top  of 
the  forms,  com|)letely  encU)sing  the  pier.  Under  the 
tarpaulins,  fires  were  kept  in  small  stoves,  or  steam 
heat  was  furnished  from  radiators  built  on  the  work. 
Both  methods  worked  well,  but  steam  was  more  satis- 
factory and  was  used  where  there  was  an  available 
supply,  as  this  method  avoided  the  danger  of  tire  from 
the  stoves.  Heating  was  continued  for  three  to  seven 
days  after  the  jilaciug  of  the  last  concrete  and  the 
forms  were  stripjied  in  from  seven  to  ten  days.  The 
results  obtained  were  remarkable:  the  masonry  is 
smooth  and  of  a  uniform  color,  and  there  are  no  indi- 
cations that  frost  penetrated  anywhere,  although  con- 
crete was  actually  placed  at  temperatures  as  low  as  35 
deg.  below  zero  and  temperatures  of  50  deg.  below 
zero  were  experienced  while  the  concrete  was  setting. 

l'"or  the  I'raser  Chaiuiel.  two  concrete  plants  were 
iised — one  on  the  island  and  one  on  the  east  bank. 


Gravel  taken  from  the  river  was  stored  close  to  the 
mixer.  Cement,  which  had  been  delivered  by  scow, 
was  stored  at  both  plants.  Concrete  was  taken  from 
the  mixer  to  the  piers  in  buckets,  on  cars  handled  by  an 
endless  cable.  Buckets  were  handled  from  the  cars  to 
the  forms  by  the  derricks,  which  had  previously  built 
the  coffer-dams  and  made  the  e-xcavation.  For  the 
Nechaco  Channel,  gravel  was  obtained  from  the  foun- 
dation for  each  pier  and  a  mixer  was  .set  up  at  each 
pier,  it  being  moved  as  the  work  progressed. 

The  weekly  progress  report  used  was  a  white  print 
28  ins.  long,  showing  an  elevation  and  plan  of  the 
bridge  and  a  profile  of  the  river-bed.  Concrete  pro- 
gress was  marked  on  the  elevation  and  plan,  and  cof- 
fer-dam and  pile  foundation  on  the  profile.  On  the 
print  was  a  table  showing  the  quantities  of  excavation, 
coffer-dam  piling  and  concrete  for  each  pier,  the  table 
being  filled  in  each  week.  In  addition  to  this,  a  month- 
ly report  was  made  for  each  pier  or  abutment,  show- 
ing the  progress,  materials  used  and  the  condition  of 
the  work.  These  graphic  reports  were  made  up  at  the 
.Superintendent's  office  and  forwarded  to  the  main 
office  in  Chicago. 

The  work  on  the  substructure  of  this  bridge  was 
completed  on  May  20th,  1914.  During  the  progress 
of  the  work,  the  track  had  arrived  and  been  carried 


The  lift  span  open.    This  span  is  fifty  (ect  above  high-water  marlc. 

across  the  river  on  a  temporary  bridge,  in  the  main- 
tenance of  which  .serious  difficulty  was  experienced. 
After  the  arrival  of  track  and  the  in.stallation  of  train 
service,  the  conditions  of  the  work  were  materially  im- 
proved as  it  was  possible  to  get  supplies  within  a  rela- 
tively short  time. 

The  fourth  crossing  of  the  Eraser  consisted  of  two 
2.=i0-ft.  spans,  six  204-ft.  spans,  four  200-ft.  spans,  and 
one  100-ft.  drawspan. 

The  amount  of  work  is  seen  from  the  followng 
quantities:  excavation  (dry),  3.175  cu.  yds.;  excavation 
(wet),  15,986  cu.  yds.;  fouiidatiiMi  piling.  3,000  piles: 
concrete,  14,576  cu.  yds. 

The  Bates  &  Rogers  t  oustruction  Company  built 
some  twenty  or  more  bridges  between  Tete  Jaune 
Cache  and  Prince  Rupert  (a  distance  of  seven  hundred 
miles)  for  the  (irand  Trmik  Pacific  Railway.  Of  these 
the  Fourth  Crossing  of  the  Eraser  was  the  largest. 
This  coni])any  also  enlarged  and  lined  with  concrete 
(heavily  reinforced)  eleven  tunnels  for  the  G.  T.  P.  in 
.Mberta  and  British  Columbia. 


.A  mixture  which  will  permit  hard  steel  or  iron  to 
be  drilled  with  ordinary  drills  is  made  by  using  1  part 
spirits  of  camphor  and  4  parts  turpentine.  Mix  well 
and  apply  cold,  letting  it  remain  a  few  minutes  before 
applying  the  drill.    Run  the  drill  slowlv  with  fine  feed. 
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Position  of  Great  Britain  in  Steel  Trade 

IN  view  of  the  im]Kjrtant  place  taken  by  iron  and 
steel  among:  trade  products  the  following  article 
which  appeared  in  a  recent  number  of  Made  in 
Britain  and   which  deals   with  the  position   held 
l)y  Great  P>ritain  and  her  possibilities  for  further  ad- 
vancement in  the  steel  trade  of  the  world,  should  be  of 
interest : — 

Change  in  Relative  Positions 

Living,  as  we  are,  in  the  steel  age,  it  is  perhaps 
not  surprising  that  the  mind  instinctively  classifies 
nations  according  to  their  relative  positions  as  iron  and 
steel  producers  and  traders.  The  non-technical  man, 
therefore,  on  the  strength  of  a  tradition  that  was  until 
recent  years  acknowledged  throughout  the  world,  un- 
hesitatingly places  Great  Britain  first  in  the  list. 
Thirty  years  ago  that  idea  would  have  been  quite 
sound,  for  then  Great  Britain  was  by  far  the  largest 
iron  producer  in  the  world,  with  an  output  of  nearly 
7}4  million  tons  of  pig-iron — the  raw  material  of  all 
iron  and  steel  products — compared  witli  some  4,000,000 
tons  in  the  United  States,  al)<)Ut  3,700,000  tons  in  Ger- 
many and  1,500,000  tons  in  I-" ranee.  To-day,  however, 
this  country  takes  a  bad  third  place,  with  an  output  of 
only  10>4  million  tons  of  pig-iron,  while  the  United 
States  leads  with  about  30  million  tons  under  normally 
prosperous  conditions  and  Germany  takes  second  place 
with  about  19>4  million  tons.  The  production  of  pig- 
iron,  however,  represents  only  part  of  the  case,  so  we 
may  examine  the  next  stage — the  manufacture  of  steel 
in  its  preliminary  or  ingot  form.  Here  tlie  position  is 
relatively  similar,  the  United  States  retaining  a  hope- 
less lead  and  Germany  more  than  doubling  our  pro- 
duction. In  passing,  it  may  be  remarked  that  the 
growth  of  the  German  steel  outinit  has  been  almost 
phenomenal;  it  has  trebled  in  about  the  last  fifteen 
years. 

The  moral  to  be  drawn  from  the  foregoing  facts, 
however,  is  not  that  Great  Britain  is  decadent,  as  some 
wise  men  with  a  little  knowledge  would  have  us  be- 
Heve ;  the  fact  is  that  this  country  obtained  a  good  start 
in  the  matter  of  industrial  progression  and  the  develop- 
ment of  natural  mineral  resources,  and  placed  herself 
in  a  position  which  was  not  really  in  keeping  with  her 
size,  population  or  resources.  America,  on  the  other 
hand,  was  a  country  in  practically  the  infancy  of  devel- 
opment and  it  was  not  then  known  that  her  natural 
resources  of  coal  and  iron — the  two  essentials  for  a 
great  steel  industry — were  so  immense  as  to  dwari 
those  of  the  older  countries.  We  now  know  that  it  is 
vain  to  dream  of  competition  with  America  in  the  mat- 
ter of  quantity  of  coal  and  iron  output,  though  that 
fact,  of  course,  does  not  discount  the  importance  from 
a  commercial  standpoint  of  the  British  coal  and  iron 
industries.  To-day  we  have,  and  are  likely  to  retain 
for  very  many  years,  a  vast  coal-exporting  business, 
amounting  in  1914  to  62,000,000  tons,  exclusive  of  18,- 
500,000  tons  shipped  as  bunkers,  while  the  fact  that  in 
the  same  year  we  exported  4,000,000  tons  of  pig-iron 
and  manufactured  iron  and  steel  (apart  from  machinery 
of  all  sorts,  hardware,  etc.,  and  ships),  testifies  to  the 
hold  which  we  have  kept  on  the  world's  markets. 

When  it  is  recalled  that  these  exports  included  rail- 
way rails  and  material,  plain  and  .shaped  bars  of  a  large 
variety,  joists  and  girders,  hoop  and  strip  iron  and  steel, 
sheets  and  plates,  tinplates,  galvanized  sheets,  forg- 
ings,  castings  and  a  variety  of  other  descriptions  re- 
presenting the  sale  of  a  large  amount  of  skilled  labour 
and  technical  knowledge  in  manufacturing,  it  will  be 


seen  that  Great  Britain,  "  though  superseded  is  not  use- 
less" in  the  steel  trade. 

The  Development  of  the  Industry 

.A  fact  that  is  of  interest  is,  that  the  rise  of  the  (jer- 
man  industry  has  been  chiefly  due  to  the  technical  dis- 
covery in  the  early  'eighties  of  two  Enghshmen — 
Thomas  and  Gilchrist — who,  by  the  discovery  of  what 
is  known  as  the  basic  process  of  steel  making,  render- 
ed valuable  and  usable  the  hitherto  useless  phosphoric 
ores  of  Germany.  The  same  process  has  permitted  the 
economic  development  of  one  of  the  greatest  ore  fields 
in  Europe — that  lying  in  the  Lorraine  area  and  extend- 
ing into  both  Erench  and  German  territory.  This  fact 
incidentally  explains  the  rise  in  the  French  iron  pro- 
duction from  about  Ij^  million  tons  in  1886  to  5j/2  mil- 
lion tons  in  1913. 

Not  only  has  Great  ISritain  given  a  lead  to  the 
world  in  the  inception  of  the  great  steel  age,  but  she 
has  been  in  the  front  rank  in  the  scientific  and  technical 
discoveries  that  have  produced  the  modern  steels  on 
whidi  engineering  in  all  its  branches  is  now  dependent. 
The  limitation  set  by  the  nature  of  wrought  iron — the 
chief  form  of  commercial  iron  in  the  days  before  Bes- 
semer astonished  the  world  by  his  process  of  producing 
what  is  now  knovVn  as  mild  steel — rendered  the  pro- 
gress of  engineering,  as  we  now  understand  the  term, 
l^ractically  impossible.  The  cost  of  producing  steel  by 
the  pre-Bessemer  process  confined  the  material  to  tools 
and  similar  ai^pliances,  and  all  stuff  for  work  of  any 
size  was  j)reforce  a  combination  of  wrought  iron  and 
cast  iron.  To-day  we  have  almost  every  grade  of  steel, 
from  mild  forgeable  qualities  suitable  for  the  varied 
requirements  of  the  structural  engineer  to  the  tool 
steels  of  glass-scratching  hardness  which  will  cut 
other  steels  and  cast  irons  at  e\en  a  red  heat — a  thing 
which  would  have  been  accounted  an  extraordinary 
absurdity  a  few  years  ago.  British  initiative  and  re- 
search is  responsible  for  these  developments  also. 

In  the  face  of  these  facts  there  would  appear  to  be 
no  reason  for  pronouncing  tlie  decadence  of  this  coun- 
try in  the  great  steel  industry,  nor  is  there  any  cause 
for  such  a  pronouncement  in  a  general  sense.  The 
world  is  continually  presenting  new  fields  for  the  dis- 
posal of  steel  and  iron  products  of  every  description, 
from  the  raw  pig-iron  and  the  plain  bar  of  steel  to  the 
highly-complex  finished  machine  or  locomotive;  and 
Great  Britain  is  still  one  of  the  countries  to  which 
consumers  in  these  markets  first  appeal.  The  years 
of  steady  development  of  plant  and  machinery,  pro- 
cesses and  technical  skill,  cannot  be  duplicated  read- 
ily ;  even  the  raw  materials  are  handy  in  a  new  coun- 
try. Moreover,  many  countries  (Sweden  and  Spain 
are  good  examples)  with  ore  resources  lack  fuel  re- 
sources, with  the  result  that  they  are  rather  exporters 
of  raw  material  to  Great  Britain  and  other  producers 
of  manufactured  goods,  than  jjnjducers  themselves. 

Shortcomings  of  British  Producers 

But  des])ite  our  present  solid  position  and  tech- 
nical advancement  there  are  some  points  of  vital  im- 
jiortance  that  do  not  receive  proper  attention,  and 
neglect  in  those  directions  must  inevitably  lead  to  a 
serious  disadxantage  in  international  competition. 
There  is  too  often  dis])layed  by  British  manufacturers 
an  indifference  to  new  demands  and  a  tendency  to  plod 
along  on  the  old  lines,  allowing  customers  to  have  cer- 
tain special  requirements  met  by  foreign  enterprise. 
This  is  not  a  technical  deficiency,  it  is  a  commercial 
laxity.     An  example  recently  much  discussed  is  that 
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of  certain  motor  car  parts  of  alloy  steels,  which  have 
been  extensively  ol)tained  from  abroad,  though  every 
requisite  of  technical  skill  and  plant  was  available 
here.  The  light  steel-castings  trade  afifords  another 
example,  for  I'ritish  steel  founders  have  lost  a  g(jod 
deal  of  trade  to  the  Continent,  simply  thrtjugh  inher- 
ent conservatism  in  methods  and  the  ai)plication  of 
knowledge  which  ISritish  scientihc  research  has  pro- 
vided. 

In  i)urely  business  matters,  too,  there  have  been 
and  still  are  grave  laxities,  particularly  in  the  matter 
of  rei)resentation  in  foreign  markets,  in  proper  meth- 
ods of  advertising  and  e\en  in  quoting  to  inquirers  in 
the  desired  currency  and  measure.  It  is  quite  a  com- 
mon thing  to  find  catalogues,  price  lists  and  quotations 
being  sent  to  Russian  inquirers,  for  example,  printed 


in  English,  with  English  weights,  measures  and  cur- 
rency— a  combination  which  is  almost  fatal  to  the  suc- 
cess of  attempted  business  with  such  a  country.  Re- 
presentatives with  often  only  the  barest  smattering  of 
the  language,  too,  are  often  sent  abroad  in  the  interest 
of  important  manufacturers.  These  are  a  few  of  the 
defects  ol  I'ritish  methods  which  will  go  far  to  deter- 
mine the  future  of  the  country's  steel  trade;  for  it  es- 
sentially mu.st  rest  largely  on  foreign  demand.  Xo 
amount  of  skill  in  workmanship  or  quality  of  product 
will  counterbalance  these  defects  in  British  methods, 
and  when  we  find  technically  competent  competitors 
such  as  Germany  exerting  every  efTort  of  business  or- 
ganization to  meet  her  foreign  customers,  it  behoves 
us  in  the  interest  of  our  future  stability  in  the  world's 
markets  to  set  our  house  in  order. 


Professional  Advertising — Its  Scope  and 

Limitations 


THE  question  of  advertising  always  promotes 
controversy,  and  opinions  on  its  morality  and 
ciTicacy  vary  between  the  view  of  the  typical 
commercial  traveller,  who  regards  it  as  a  chief 
necessity  of  commercial  life,  and  that  of  the  altruist 
and  artist,  to  whom  the  very  expression  is  anathema. 
We  shall  endeavor  to  show,  firstly,  that  it  is  almost 
im])ossiblc  for  the  i)rofessional  man  to  make  a  career 
for  himself  without  that  which,  strictly  defined,  must 
be  classed  as  advertising;  and,  secondly,  that  the 
abuses  of  the  practice  are  mainly  better  dealt  with  by 
that  most  potent  of  all  deterrents,  ridicule,  than  by 
attempts  to  draw  up  codes  of  ethics  and  rules. 

Advertising  may  be  described  as  a  definite  efTort 
to  draw  attention  to  the  merits  of  any  article  with  a 
view  to  its  sale,  or  to  attract  notice  to  the  capabilities 
of  a  man  in  order  to  secure  his  employment  in  the  pre- 
sent or  future. 

We  will  assume  the  case  of  an  architect  who  wants 
to  obtain  work,  but  who  has  neither  a  private  income 
nor  influential  friends.  If  he  shuts  himself  up  in  his 
"ofifice  and  waits  until  clients  come  he  will  probably 
wait  during  his  whole  lifetime,  for  his  skill,  being  un 
known,  is  almost  useless  as  an  asset  to  him.  He  may, 
it  will  be  said,  take  part  in  public  competitions,  and 
so  secure  work ;  but,  in  the  first  place,  though  "many 
are  called,  few  are  chosen  ;"  and,  secondly,  only  a  cer- 
tain type  of  man  is  fitted  for  the  competition  struggle ; 
and  there  are  many  good  architects  who  are  quite  un- 
able to  qualify  even  after  long  practice  for  competition 
winning.  Again,  our  architect  may  secure  an  oflficial 
position,  but  to  do  so  he  usually  needs  friends  ami  in- 
troductions he  dt)es  not  possess.  Under  such  circum- 
stances he  will  probably  join  clubs  or  societies  com- 
posed of  men  working  together  for  some  object  of  in- 
terest or  pleasure,  and  he  will  assuredly  not  hide  the 
fact  that  he  is  an  architect  from  tlH)se  with  whom  he 
comes  into  contact.  And  if  he  tloes  so  he  is  advertis- 
ing himself  equally  with  those  who  put  their  names 
on  the  ht)arding  of  a  building  under  erection.  There 
may  be  an  objection  to  the  one  practice  and  none  to 
the  other,  but  both  alike  are  inspired  with  the  same 
object. 

There  are,  too,  among  practising  architects  those 
who,  in  convenient  season,  will  let  individual  members 
of  the  public  know  directly  or  indirectly  that  they  have 


special  knowledge  of  a  certain  class  of  building ;  that 
they  have  made  a  special  study  of  Italian  architecture; 
that,  in  their  experience,  the  only  way  to  secure  gt>od 
building  is  to  adopt  special  methods  to  eliminate  the 
possibilities  of  scamped  work  ;  or  they  will  tell  a  friend 
some  interesting  detail  of  the  evidence  given  in  a  legal 
case  in  which  they  were  witnesses.  All  these  things 
are  to  be  regarded  as  advertising,  and  criticism  is 
usually  absent  if  the  process  has  been  sufficiently 
subtle  and  is  not  painfully  apparent.  We  have  heard 
of  men  who  are  far  too  busy  to  be  seen  except  by 
special  appointment,  but  who  have  been  known  to  be 
somewhat  less  busy  than  appearances  seem  to  indi- 
cate ;  and  should  a  client  offer  the  busiest  of  architects 
a  fresh  commission  he  will  in  not  a  few  cases  be  found 
quite  willing  to  accept  it. 

Apart  from  the  advertising  involved  in  suggesting 
openly  or  covertly  that  one  possesses  professional 
(lualifications,  there  is  the  no  less  subtle  process  of 
"making  friends"  by  being  a  pleasant  companion,  or 
by  proving  one's  use  in  some  outside  capacity  or  other, 
ancT  our  contention  is  that  all  these  methods  are  em- 
ployed in  varying  degree  not  by  quacks  and  charlatans, 
but  by  everyone  who  has  tact,  ambition,  and  under- 
standing, and  that  they  are  natural  impulses  spring- 
ing out  of  the  necessities  of  our  existence,  and  yet 
that,  if  analyzed,  they  are  but  so  many  forms  of  ad- 
vertising, 'i'he  English  Bar  may  be  quoted,  for  its 
etiquette  as  far  as  advertising  is  concerned  is  unusu- 
ally strict,  but  the  same  general  conditions  apply. 
Though  a  barrister  may  not  approach  a  solicitor  and 
ask  for  work,  he  can  indicate  in  many  side  channels 
such  as  politics,  journalism,  and  public  life,  his  titness 
and  ability ;  and  the  etiquette  of  the  medical  profes- 
sion does  not  entirely  prevent  the  ambitious  younger 
men  from  demonstrating  their  ability  in  their  profes- 
sional calling. 

The  broad  line  beyond  which  such  practices  are  to 
be  condemned  seems  to  us  to  be  where  they  injure 
someone  else  in  the  same  calling  who  may  be  said  to 
be  "in  possession,"  and  where  they  contribute  to  bring 
the  exponents  of  a  calling  into  low  esteem. 

An  architect  we  once  heard  of  would  caH  on  a 
friend  who  had  employed  someone  else,  and,  the  sub- 
ject being  referred  to  incidentally,  would  say.  "If  I 
had  known  before!     But  I  must  say  nothing,"  and. 
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on  being  pressed  for  his  meaning,  he  would,  with  ap- 
parent reluctance,  give  reasons  why  his  friend  would 
have  been  better  advised  to  come  to  him.  Sometimes 
the  suggestion  worked,  and  in  other  cases  it  did  not, 
but  such  methods  are  not  calculated  to  raise  indi- 
viduals, or  the  callings  they  are  members  of,  in  the 
public  esteem.  Nor  can  anything  but  utter  condem- 
nation be  meted  out  to  the  man  who  undermines  a  rival 
ation  be  meted  out  to  the  man  who  undermines  a  rival 
by  offering  to  do  the  work  in  question  for  smaller 
fees,  for  this  is  a  pure  and  obvious  malpractice  which 
should  be  put  down  with  the  utmost  rigour. 

But  we  are  always  amused  at  the  dictum  that  it  is 
legitimate  and  proper  to  inscribe  the  architect's  name 
on  his  work  in  small  and  almost  illegible  lettering, 
while  it  is  unprofessional  that  the  architect  who  is 
erecting  a  building  should  have  his  name  placed  on  a 
hoarding.  "By  thy  works  shall  ye  be  judged,"  and 
should  the  public,  whose  attention  is  usually  attracted 
to  a  building  in  course  of  erection,  wish  to  know  the 
name  of  its  architect  it  seems  to  us  entirely  to  the  ad- 
vantage of  architecture  that  it  should  be  able  to  do  so, 
to  praise  and  remember,  or  condemn  and  remember, 
as  the  case  may  be. 

In  most  of  these  matters  common  sense  and  de- 
cency will  prevent  that  which  is  objectionable  from 
being  efficacious.  The  architect  who  obviously  pushes 
for  work  and  presses  his  claims  unduly  will  fail  in  his 
endeavors.  It  is  useless  and  ridiculous  for  an  archi- 
tect to  advertise  his  qualifications  in  a  large  heading 
on  his  notepaper ;  most  people  have  sufficient  sense  to 
recognize  that  the  man  who  emphasizes  his  own  merits 
is  more  in  want  of  work  than  the  man  who  does  not 
adopt  extraordinary  means  to  force  himself  on  the  at- 
tention of  the  public,  and  they  will  be  critical  as  to 
his  qualifications.  Professional  men  will  find  that  they 
cannot  impose  on  the  credulity  of  the  public  by  emu- 
lating the  methods  of  a  vendor  of  patent  medicines; 
ridicule  will  kill  almost  all  such  attempts  more  surely 
than  intricate  codes  of  regulations,  which  give  oppor- 
tunities for  much  useless  debate.  If  the  professional 
man  becomes  a  bore  and  a  tout  he  will  suffer  in 
pocket  as  well  as. reputation  by  doing  so,  but  the  total 
elimination  of  such  characters — if  possible,  which  we 
doubt — would  deprive  fiction  of  much  of  its  material ! 
The  reputation  of  architects  as  a  whole  will  not  suffer 
because  of  the  eccentricity  or  vulgarity  of  a  few  indi- 
viduals the  difficulty  of  controlling  whom  is  hardly 
worth  the  labor  involved  in  doing  it. 

■  We  should  not  be  inclined  to  go  so  far  as  to  say 
that  an  architect  should  not  in  any  case  ask  a  friend 
to  employ  him ;  in  some  cases  it  can  be  done  without 
loss  of  dignity  or  sacrifice  of  professional  reputation. 
"Manners  makyth  man,"  and  the  conditions  which  de- 
termine what  is  good  or  bad  taste  in  a  certain  instance 
are  too  delicate  and  complicated  to  form  a  basis  for 
rules  and  regulations.  We  have  heard  the  statement 
made  that  a  man  can  ask  for  almost  anything  if  he 
asks  for  it  in  the  right  way,  and  we  think  this  is  very 
nearly  true  in  life.  He  who  understands  men  will 
come  to'  the  conclusion  that  they  are  moved  in  differ- 
ent degrees  by  the  same  impulses,  and  that  there  are 
few  of  our  natural  and  normal  impulses  which  cannot 
be  gratified  without  disadvantage  to  the  community 
if  our  methods  are  well  chosen.  The  need  for  adver- 
tising arises  out  of  civilization,  and  it  is  only  con- 
demned when  it  is  badly  done! — The  Builder  (Lon- 
don). 


Small  Contracts  and  Limited  Competition  in 
Road  Construction 

DIVIDING  road  construction  work  into  small 
contracts  usually  limits  competition  to  local 
bidders,  says  Engineering  and  Contracting 
editorially  in  a  recent  issue.  By  a  small  con- 
tract is  meant  one  involving  less  than  $10,000.  In 
some  exceptional  cases  it  may  be  desirablfe  so  to  limit 
competition.  In  the  majority  of  cases,  however,  it  is 
not  desirable. 

That  competition  is  limited  by  dividing  work  into 
small  contracts  is  a  well  established  fact.  The  reasons 
for  lack  of  outside  competition  under  these  conditions 
are  obvious.  The  main  reason  lies  of  course  in  the  fact 
that  the  amount  of  work  involved  in  a  single  contract 
is  not  sufficiently  large  to  justify  a  foreign  Contractor 
in  moving  construction  plant  any  considerable  distance 
or  in  purchasing  plant  on  the  strength  of  a  small  job. 
Also  travelling  expenses  and  other  expense- incident 
upon  the  preparation  of  a  bid  are  frequently  a  large 
item  in  small  contracts.  The  redeeming  feature  of 
limited  competition,  if  there  is  such  a  feature,  is  the 
fact  that  contractors  of  limited  means  are  able  to  bid 
upon  the  work  and  the  work  is  secured  by  contractors 
familiar  with  local  labor  conditions  and  local  material 
and  by  men  well  known  to  the  engineer-in-charge  of 
the  work.  There  is  a  question,  however,  whether  the 
work  is  accomplished  as  economically  when  competi- 
ion  is  limited  or  when  more  bids  are  received. 

The  method  of  advertising  for  bids  also  has  a  bear- 
ing upon  the  number  of  contractors  bidding .  upon 
work.  When  contracts  are  small  and  are  let  at  inter- 
vals through  the  construction  season  it  is  frequently 
thought  unnecessary  to  publish  the  time  of  letting  in 
other  tha:n  the  local  newspaper.  The  limited  extent  to 
which  these  papers  reach  contractors  undoubtedly  af- 
fects competition.  With  larger  contracts  it  is  the  gen- 
eral practice  of  progressive  engineers  to  reach  as  large 
a  number  of  contractors  as  possible  by  means  of  ad- 
vertisements in  the  engineering  journals. 

The  condition  may  be  relieved  somewhat  by  so 
grouping  the  small  contracts  and  receiving  bids  at  the 
same  time  that  a  contractor  may  bid  on  several  con- 
tiguous sections  of  road.  Even  under  this  system, 
however,  uncertainty  exists  with  regard  to  securing 
contracts  on  a  continuous  section  of  road,  and  the  dan- 
ger of  having  work  thus  chopped  up  frequently  dis- 
courages such  bids.  Moreover  many  specifications  do 
not  permit  a  contractor  to  modify  the  form  of  the 
proposal  so  as  to  make  the  price  bid  upon  several  sec- 
tions of  road  contingent  upon  the  awarding  of  them 
all  to  one  bidder.  High  bids  upon  each  section  result 
under  these  conditions. 

We  believe  it  to  be  a  much  more  satisfactory  prac- 
tice both  from  the  standpoint  of  the  engineer  and  con- 
tractor to  let  construction  work  in  large  contracts. 
Contractors  with  small  capital  may  then  take  sub- 
contracts and  may  so  choose  their  work  that  it  fits  the 
plant  they  possess.  The  clerical  work  of  the  engineer 
is  reduced  materially  and  he  is  assured  of  tlie  ultimate 
and  timely  completion  of  all  the  work  in  hand. 


The  steel  work  for  the  "Tower  of  Jewel,"  of  the 
Panama-Pacific  International  Exposition,  has  Ijeen 
completed.  The  placing  of  the  highest  steel  column 
makes  the  top  435  feet  above  the  ground.  More  than 
1,500  tons  of  steel  have  been  used  in  the  frame  and  1,- 
600,000  feet  of  lumber  will  be  used  in  completing  the 
structure. 
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The  C.  P.  R.  Lachine  Canal  Bridge 


BN'  the  reconstruction  of  their  bridge  over  the 
Lachine  Canal,  the  C.  P.  R.  have  been  able  to 
double-track  the  last  section  of  single  track 
between  Montreal  and  iirigham  Junction,  be- 
3ond  Farnham,  P.Q.  The  wgrk  of  reconstruction  was 
carried  out  day  and  night,  and  without  interruption 
to  the  usual  traffic.  Operations  on  the  sub-structure 
were  commenced  on  December  1,  1914,  the  bridge  seats 
were  ready  to  receive  the  steel  girders  on  February  8, 
and  the  double-tracking  was  put  into  service  several 
days  ago.  The  work  was  designed  by  Mr.  P.  B.  Mot- 
Icy,  Engineer  of  Bridges  for  the  C  P.  R.,  whose  object 
was  to  design  a  double-track  swing  bridge  in  such  a 
manner  as  to  utilize,  after  enlargement,  the  old  pivot 
pier  of  the  original  bridge,  accommodating  two  tracks 
instead  of  one  by  the  use  of  four  deck  plate  girders 
instead  of  the  original  lattice  truss  construction,  with 
the  traffic  running,  as  it  were,  through  the  bridge.  This 
plate  girder  swing  span  is  239  ft.  7  ins.  long  and  13  ft. 
6j/2  ins.  deep  in  the  centre,  reduced  to  8  ft.  Oj^a  in.  at  the 
ends  measured  from  back  to  back  of  flange  angles.  Two 
girders  were  erected  on  the  upstream  of  the  old  bridge 
sufficient  to  carry  traffic  while  the  downstream  side 
was  altered,. and  the  other  two  girders  erected  and  con- 
nected up  with  lateral  and  other  bracing. 

The  four  girders,  each  of  which  weighs  112  tons, 
were  shipped  in  three  pieces  from  the  Dominion  Bridge 
Company's  shops  and  were  lowered  into  place  b)'  heavy 
derricks.  When  all  the  parts  had  been  accurately  as- 
sembled, they  were  riveted  into  their  complete  lengths, 
after  which  the  operating  machinery  was  installed.  The 
weight  of  the  whole  swing  span  is  615  tons,  while  a 
W-foot  span  weighing  about  143  tons  at  the  south  of 
the  bridge  replaces  the  old  40-foot  deck  plate  girder 
s|)an  ami  accomniixlates  the  existing  roadway,  and  ad- 


mits of  the  running  of  a  future  railway  track  along  the 
south  canal  bank,  if  necessary. 

The  new  bridge  is  operated  by  electricity,  the  power 
being  carried  by  cables  under  the  canal  to  the  centre 
pier,  and  there  supplied  through  duplex  30  h.p.  motors 
controlled  from  the  operator's  fireproof  house  on  the 
north  bank  of  the  canal,  where  a  special  30  h.p.  motor 
is  kept  on  hand  for  emergencies. 

The  work  accomplished  since  December  1st  in- 
cludes the  demolishing  of  the  old  single  track  abut- 
ments, the  building  of  a  new  double  track  abutment, 
the  widening  of  the  earth  embankment,  the  extension 
of  two  piers — one  of  which  entailed  considerable  sub- 
aqueous work  and  bonding  into  the  old  stonework — 
and  the  extension  of  the  old  north  abutment  to  ac- 
commodate the  double  track  and  also  to  act  as  the 
lower  storey  for  the  operator's  house. 

The  bridge  is  protected  by  the  most  modern  inter- 
locking machinery,  so  as  to  make  it  impossible  for  a 
train  to  approach  the  bridge  before  it  is  properly  closed 
and  safely  locked,  and,  in  addition,  it  is  impossible  for 
the  operator  to  open  the  bridge  for  canal  traffic  until 
all  railway  traffic  is  stopped  at  a  safe  distance  from  the 
bridge.  All  of  these  operations  are  controlled  from 
the  operator's  house,  which  commands  a  view  up  and 
down  the  canal,  even  when  trains  are  passing  over  the* 
bridge.  The  new  type  of  bridge  likewise  gives  a  much 
clearer  view  along  the  track  than  formerly,  as  there 
is  no  overhead  lattice  work  projecting  above  the  rail 
level. 

The  structure  is  also  provided  with  a  system  of 
lights,  as  required  by  the  Board  of  Railway  Commis- 
sioners, for  the  protection  of  shipping  on  the  canal. 
The  total  cost  was  $233,000. 

The  extensions  to  the  superstructure  were  carried 


Rebuildii\a  the  C.  P.  R.  bridge  over  the  Lachine  Canal. 
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out  by  the  John  S.-  Metcalf  Company,  Limited,  Mon- 
treal, and  the  steel  work  was  manufactured  and  erect- 
ed by  The  Dominion  Bridge  Company. 


Tunnel  Driving  Record  on   Passaic   Valley 
Sewer 

Five  Hundred  and  Forty-One  Feet  Advance  During 
March  Believed  to  Break  the  World's  Record. 

Anew  world's  record  for  tunnel  driving  is  said 
to  have  been  established  last  month  by 
Robert  E.  Parker,  superintendent  for  the 
New  York  and  New  Jersey  Construction 
Company,  at  the  heading  from  the  Newark  shaft,  Sec- 
tion 3,  of  the  Passaic  Valley  trunk  sewer,  this  tunnel 
having  been  advanced  541  feet  during  March.  The 
previous  record  was  521  feet  completed  in  one  month, 
this  having  been  accomplished  by  Charles  Marion, 
shaft  superintendent  for  the  Degnon  Contracting  Com- 
pany, at  Shaft  3,  contract  47  of  the  Catskill  aqueduct, 
at  Forest  Glen,  N.Y. 

On  March  1st  at  8  a.m.  the  tunnel  heading  referred 
to  had  reached  station  92+47.1  ;  at  8  a.m.  .April  1st  the 
heading  was  at  station  87+06.25,  making  the  distance 


OCuf 

Location  of  drill  holes  in  tunnel  heading.  , 

for  the  month  540.85  feet.  The  bench  had  advanced 
during  the  same  time  541.00  feet,  an  average  of  540.92 
lineal  feet  of  completed  tunnel.  The  actual  working 
time  was  37  1/3  days  of  three  shifts  each,  or  82  eight- 
hour  shifts  of  both  drill  runners  and  muckers. 

Four  IngersoU-Leyner  drills  swung  from  two  col- 
umns were  used  in  the  heading,  drilling  eight  8-foot 
cut  holes,  eight  7-foot  relievers  and  ten  6-foot  trim 
holes,  a  total  of  26  holes.  In  the  bench  two  Butterfly 
Jap  drills  were  used  to  drill  four  bench  holes  7  to  8 
feet  long  and  two  lifters  8  feet  long,  a  total  of  six  holes, 
making  a  grand  total  of  32  holes  j)er  round  of  tunnel. 
Five  changes  of  steel  were  made  for  each  hole,  begin- 
ning with  a  two-foot  "starter,"  then  four,  six,  eight 
and  ten-foot  respectively.  The  average  daily  progress 
was  19.75  lineal  feet  and  the  yardage  6.6  cubic  yards 
per  foot.  The  locations  of  these  holes  are  shown 
on  the  accompanying  diagram,  the  cut  holes  inclined 
toward  the  centre,  the  relievers  parallel  to'  the  tunnel 
line,  and  the  rib  or  trim  holes  inclined  toward  the 
outside  of  the  tunnel. 

To  handle  and  remove  the  rock  after  the  shots, 
three  shifts  of  muckers  are  necessary,  and  as  the  head- 
ing is  approximately  2,000  feet  distant  from  the  shaft, 
the  muckers  load  the  rock  into  cars,  and  it  is  then 


hauled  by  electric  locomotives  of  the  storage  battery 
type  to  the  shaft,  two  or  three  cars  at  a  time,  whence 
it  is  loaded  on  the  cages  or  elevators,  of  which  there 
are  two  running  alternately,  lifted  264  feet  to  the  sur- 
face, and  dumped  into  bins  by  the  tipple  method. 

A  rather  unusual  feature  of  this  stretch  of  record 
tunnel  is  the  fact  that  it  is  driven  to  line  and  grade, 
clean  cut,  thereby  necessitating  a  minimum  of  trim- 
ming later  on.  No  particular  effort  was  made  to  break 
the  i^revious  record,  as  it  is  the  policy  of  R.  H.  Keays, 
engineer  in  charge  of  the  N.  Y.  &  N.  J.  Construction 
Company  (under  whose  direct  supervision  the  work  is 
being  carried  on)  to  sacrifice  speed  to  the  safety  and 
welfare  of  the  employees.  If  such  precautions  had  not 
been  taken,  a  still  greater  distance  could  have  been 
made. — Municipal  Journal. 


Activated  Sludge  in  Sewage  Oxidation 

E\  EN  at  the  summit  of  popularity  of  the  septic 
tank,  those  who  were  familiar  with  sewage 
treatment  processes  did  not  lose  sight  of  the 
fact  that  in  septic  sludge  and  septic  efiluent 
the  organic  matter  was  not  rendered  fmally  non])tit- 
rescible ;  but  it  has  always  been  believed  that  in  oxida- 
tion lay  practically  the  only  means  of  really  i)urifying 
sewage. 

Oxidation  can  be  effected  by  adding  chemicals 
which  carry  large  amounts  of  oxygen  which  they  yield 
readily ;  but  for  treating  sewage  by  the  millions  of  gal- 
lons this  is  too  expensive  a  method  to  be  considered. 
Dilution  with  large  volumes  of  water  carrying  con- 
siderable free  oxygen  is  a  common  method ;  but  suffi- 
cient water  high  enough  in  free  oxygen  is  not  always 
available,  and  other  uses  of  the  water  may  be  inter- 
fered with  before  the  oxidation  has  been  completed. 

Air  has  always  seemed  the  cheapest  and  almost 
ideal  source  of  oxygen  for  this  purpose,  but  a  simple 
mi.xing  of  air  with  sewage  accomplishes  little.  The 
intermittent  filter  is  a  method  of  mixing  air  and  sew- 
age in  the  presence  of  bacteria  which  seem  to  be  neces- 
sary for  rapid  oxidation  of  nitrogenous  matter,  and 
which  develop  and  remain  on  the  filter  particles  con- 
tinuously. Some  other  forms  of  plant  life  have  the 
power  of  performing  or  facilitating  oxidation  when 
oxygen  is  present. 

Recently  English  experimenters  have  learned  that 
if  a  sewage  sludge  be  kept  continuously  mixed  with 
air,  there  develop  in  it  some  animal  or  vegetable  or- 
ganisms— probably  both — which  effect  rapid  oxidation 
of  nitrogenous  matter  in  sewage,  and  by  mixing  such 
"activated"  sludge  with  sewage  in  the  presence  of 
abundant  oxygen  for  three  to  six  hours  a  high  de- 
gree of  nitrification  may  be  obtained.  This  method 
and  some  of  the  history  of  the  experiments  which  have 
been  made  in  developing  it  are  described  elsewhere 
in  this  issue. 

Assuming  all  the  results  which  have  been  an- 
nounced to  be  correct  and  correctly  interpreted,  there 
remains  the  question  as  to  the  practicability  of  the 
process.  Are  there  any  difficulties  in  applying  it  in 
practice  which  will  make  it  too  complicated  or  too  ex- 
pensive for  general  use?  The  physical  apparatus  re- 
quired would  appear  to  consist  of  a  tank  provided  with 
means  for  supplying  air  in  an  effective  manner,  and 
means  for  keeping  the  sludge  and  sewage  constantly 
mixed  and  withdrawing  the  liquid  without  removing 
any  of  the  sludge  with  it.  Also — and  this  must  not 
be  overlooked — it  is  believed  that  the  temperature  of 
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air  and  sewage  should  not  fall  much  below  50  deg. 
Fahrenheit. 

Hut  if  this  air  must  he  ke])t  up  to  50  deg.  tempera- 
ture, it  must  be  heated  in  winter.  The  cost  of  heating 
1,000,000  cubic  feet  of  air  from,  say,  30  deg.  to  50  deg. 
for  each  million  gallons  of  sewage  would  be  quite  an 
item,  but  would  apparently  be  necessary  in  northern 
climates.  Several  experimental  plants — one  or  two 
of  good  size — involving  heating  the  air  which  is  ap- 
plied to  contact  filters  and  similar  jjlants  have  been 
constructed  in  England,  but  wc  believe  that  the  idea 
was  abandoned,  the  improved  results  not  justifying  the 
cost.  Possibly  it  may  be  found  that  this  heating  will 
not  be  necessary,  given  sewage  of  ordinary  tempera- 
tures ;  but  the  volume  of  air  used  is  so  great  that  this 
now  seems  improbable. 

It  is  to  be  hoped  that  some  way  will  be  found  to 
operate  the  process  in  continuous-flow  tanks,  rather 
than  in  a  fill-blow-settle-empty  cycle;  for  the  former 
will  require  less  head,  less  capacity  of  tank  and  less 
labor  or  mechanism  for  operating.  Plans  are  now 
under  way  to  experiment  in  this  line  at  the  Baltimore, 
Md.,  sewage  treatment  plant. — Municipal  Journal. 


Gasoline  Vapor  in  Sewers 

Tests  of  air  in  Hoston's  sewers  to  determine 
whether  gasoline  vapor  was  present  were  made  recent- 
ly by  Arthur  D.  Little,  Inc.,  using  an  apparatus  with 
some  novel  features.  This  consisted  of  a  long  rubber 
.sampling  tube  and  aspirator  connected  to  the  inlet 
cock  of  a  priming  spark  plug  of  the  usual  automobile 
type.  The  sample  is  taken  in  a  rubber  balloon,  which 
is  first  collapsed  and  slipped  over  the  end  of  the  spark 
plug.  The  pipe  is  first  purged  out  to  insin-e  that  the 
sample  is  representative.  The  balloon  is  then  inflated 
with  the  sample,  a  spark  is  made  at  the  plug  termin- 
als, and  if  gasoline  vapor  is  present  from  1.1  per  cent, 
up  to  a  mixture  too  rich  to  explode,  a  sharp  explo.sion 
occurs.  If.  after  testing  several  samples,  no  explosion 
is  obtained,  it  may  be  regarded  as  certain  that  there 
is  not  1.1  per  cent,  of  gasoline  vajior  present.  The  in- 
flammability of  the  gas  in  the  bag  should  not  be  test- 
ed until  it  has  been  removed  to  a  point  where  the  flame 
would  not  reach  the  sewer  air ;  otherwise  an  explosion 
in  the  sew^er  itself  may  be  caused.  This  appliance  ob- 
viates the  necessity  of  returning  to  the  laboratory  to 
make  each  test. 


Hot  irons  instead  of  brushes  are  used  in  spreading 
joint  fillers  over  the  top  of  wood-block  pavements  now 
being  laid  on  Main  Street,  Kansas  City.  Four  irons 
are  provided,  two  being  heated  while  the  other  two 
are  in  use.  Clark  R.  Alandigo,  .Xssistant  City  I'-ngi- 
neer,  states  that  the  filler  j)cnetrates  the  joints  tpiickly 
at  the  point  where  it  is  spilled  from  the  cans,  but  when 
l)ushed  any  distance  by  brushes  the  thin  layer  cools 
rapidly  and  the  increased  viscosity  keeps  it  on  the  sur- 
face. The  hot  iron  squeegee  increases  the  fluidity, 
thereby  insuring  an  even  penetration.  Blocks  are  laid 
on  a  cement  grout  cushion,  1  :4  mix.  to  prevent  shift- 


Sand  for  the  filters  at  Molinc  and  Rock  Island.  111., 
is  obtained  from  the  Mississijijii  River  by  a  centrifugal 
sand  pump  on  a  boat.  Barges  are  unloaded  at  the 
dock  into  the  river  by  a  stream  of  water  from  the  sand 
pump.  From  the  river  the  sand  is  pumped  again  to 
the  bins.  "So  much  handling  by  water  thoroughly 
washes  the  sand,"  said  L.  A.  Fritze,  city  chemist  of 


Moline,  at  the  meeting  of  the  Illinois  Section  of  the 
.\nierican  Waterworks  As.sociation.  The  raw  product 
has  an  effective  .size  of  0.28  mm.  and  a  uniformity  co- 
efficient of  2.11.  By  washing  off  the  fine  sand  after 
placing  in  the  filters  the  size  is  increased  to  0.51  mm. 
and  the  uniformity  coefficient  reduced  to  1.34.  Nine 
inches  of  large-sized  gravel,  2  in.  and  over,  placed 
under  the  regulation  layer  with  from  ^  to  ^-in.  sizes. 
made  the  operation  more  satisfactory.  In  six  months 
there  were  no  packing  or  strainer  troubles.  The  river 
sand  ready  for  service  costs  $1.47  per  cubic  yard. 

The   Buildings   of  a  Great  City  Classified 

There  is  a  total  of  375,037  buildings  in  New  York 
City,  according  to  the  New  York  "Times,"  appor- 
tioned as  follows:  Manhattan,  84,849;  Bronx,  35,163; 
Brooklyn,  172,380;  Queens,  62,525  ;  and  Richmond,  20,- 
120.  Brooklyn  has  more  one-  and  two-family  dwell- 
ings than  any  of  the  other  boroughs,  62,080  and  49,- 
505  respectively,  and  the  most  tenements  without  ele- 
vators, 45,956.  Manhattan  has  2,155  elevator  apart- 
ment houses  and  hotels,  as  compared  with  70  for  the 
Bronx,  209  for  Brooklyn,  231  for  Queens,  and  82  for 
Richmond.  Manhattan  has  813  office  buildings,  as 
against  69  for  the  Bronx,  145  for  Brooklyn,  95  for 
Queens,  and  47  for  Richmond.  Brooklyn  leads  in 
factories,  with  2,364.  whereas  Manhattan  has  1,428, 
Bronx  250,  Queens  621,  and  Richmond  627.  Manhat- 
tan has  7,964  warehouses,  loft  buildings,  and  depart- 
ment stores,  as  compared  to  1,551  for  Brooklyn,  Bronx 
142,  Queens  40,  and  Richmond  85.  There  are  229  the- 
atres, not  including  moving  picture  theatres,  in  all  the 
boroughs,  of  which  Manhattan  leads  with  128,  Brook- 
lyn 68,  Bronx  12,  Queens  18,  and  Richmond  3. 


The  facts  that  the  New  Brunswick  Government 
has  been  enabled  to  complete  a  large  section  of  the 
Valley  Railway  during  the  past  year,  and  that  it  has 
also  been  able  to  issue  bonds  to  retire  indebtedness 
outstanding  and  falling  due  at  a  better  rate  than  some 
other  Canadian  cities  or  provinces,  speaks  well  for  the 
general  condition  of  New  Brunswick  finance.  At  the 
commencement  of  1915  the  Intercolonial  Railway  as- 
sumed the  working  of  120  miles  of  the  \'alley  Railway, 
and  trains  are  now  running  over  between  80  and  90 
miles  of  the  section ;  a  regular  service  is  also  expected 
to  be  shortly  commenced  upon  the  balance  of  the  new- 
mileage  ready  for  working. 


Six  types  of  reinforced  concrete  fence  posts  have 
been  tested  under  the  direction  of  the  committee  on 
signs,  fences  and  crossings  of  the  American  Railwav 
Engineering  Association.  All  posts  \yere  made  o'f 
1 :2 :4  concrete,  using  broken  stone  or  gravel  aggre- 
gate not  more  than  '/^  in.  in  size,  and  were  about  one 
year  old  when  tested.  Two  round,  one  square,  one 
half-round,  one  T-shaped,  one  triangular  section  were 
used,  all  7  ft.  long,  all  of  taperjng  outline  except  the 
last.  The  reinforcement  consisted  of  various  sizes  of 
steel  wire  or  rods,  and  the  lateral  dimensions  varied 
from  5  to  6^  ins.  at  the  base  to  3  or  41^  ins.  at  the  top. 
Impact,  cross-bending  and  cantilever  bending  tests 
were  made.  The  best  results  in  all  cases  were  given 
by  the  round  tapering  post  5>^  ins.  in  diameter  at  the 
base  and  4  ins.  in  diameter  at  the  top,  reinforced  with 
six  No.  8  wires.  The  other  smaller  circular  post  rein- 
forced with  five  wires  also  gave  very  good  results. 
The  tests  indicated  that  this  form  of  post,  with  sev- 
eral reinforcing  wires,  or  the  T-form  with  three  ^4-in. 
rods,  was  the  strongest  and  most  reliable. 
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Edmonton's  Tunnel  Sewer  System :   Features 
of  Design  and  Construction 


By  A.  J.  Latornellt 


THE  city  of  Edmonton,  the  capital  of  the  Pro- 
vince of  Alberta,  is  situated  on  both  sides  of 
the  north  branch  of  the  Saskatchewan  River. 
The  portion  on  the  south  side  was  formerly 
the  city  of  Strathcona.  In  February,  1912,  it  was 
amalgamated  with  the  city  of  Edmonton  on  the  north 
side,  forming  the  city  of  Greater  Edmonton,  now  gen- 
erally known  as  Edmonton.  This  paper  deals  only 
with  sewers  serving  territory  on  the  north  side  of  the 
river. 

The  Saskatchewan  River  at  Edmonton  varies  in 
width  from  about  400  feet  at  low  water,  to  about  650 
feet  at  flood.  The  variation  in  level  between  low  and 
high  water  is  about  15  feet,  but  on  the  occasions  of 
one  of  two  extreme  floods  it  has  been  30  feet.  The  flow 
at  low  water  is  about  1,200  cu.  ft.  per  second,  and  at 
average  high  water  50,000  cu.  ft.  per  second.  Low 
water  elevation  is  54  (city  datum),  which  datum  is 
taken  at  2,000  ft.  above  sea  level.  The  greater  part  of 
the  city  lies  on  a  plateau  at  elevation  200  to  260,  i.e., 
from  146  to  206  feet  above  the  river  at  low  water.  A 
small  area  lies  on  the  river  flats  at  about  34  feet  above 
low  water  level. 

When  the  system  of  sewers  described  in  this  paper 
was  designed,  the  area  of  the  city  was  9,600  acres,  of 
which  8,500  was  on  the  upper  plateau,  and  1,100  on  the 
river  flats.  The  inhabited  area  was  served  by  three 
sewerage  systems: — 

(1)  The  Saskatchewan  Avenue  system  discharg- 
ing into  the  river  at  Saskatchewan  Avenue. 

(2)  The  Eastern  system  discharging  into  the  river 
at  the  north  end  of  Erasers  Flats  (now  Riverdale). 
This  served  the  main  business  area  of  the  city. 

(3)  The  Rat  Creek  system,  discharging  into  the 
bed  of  Rat  Creek  at  a  point  about  two  miles  from  its 
outlet.  From  the  discharge  point  the  sewage  flowed 
down  the  bed  of  the  creek  to  the  river  as  an  open 
sewer. 

The  above  systems  serve  an  area  of  about  2,350 
acres.  The  first  two  were  installed  when  Edmonton 
was  a  town,  and  were  extended  from  time  to  time  to 
serve  additional  territory  without  much  regard  for  ade- 
quate depth  or  overtaxing  their  capacity.  The  third, 
or  Rat  Creek  system,  was  designed  in  1905  to  serve 
an  area  which  could  not  be  reached  by  the  other  sys- 
tems. As  the  creek  into  which  it  discharged  was  dry 
during  eight  or  nine  months  of  the  year,  apart  from 
the  sewage  flow,  the  resulting  unsanitary  conditions 
were  far  from  satisfactory.  In  1909  this  system,  al- 
though of  recent  design,  had  almost  reached  the  limit 
of  possible  extension,  and  the  two  earlier  systems  had 
reached  theirs.  Increasing  demands  made  it  impera- 
tive to  take  up  the  whole  sewerage  problem,  coupled 
with  that  of  sewage  disposal.  As  a  preliminary,  the 
season  of  1909  was  spent  in  taking  levels  and  collect- 
ing the  data  necessary  for  a  comprehensive  scheme. 
In  the  spring  of  1910  Mr.  Alexander  Potter,  of  New 
York,  was  called  in  as  Consulting  Engineer,  and  the 
design  was  made  under  his  supervision. 

The  following  are  the  considerations  which  led  Mr. 

♦  Copious  extracts  from  a  paper  read  before  The  Canadian  Society  of 
Civil  Engineers  on  April  8. 

t  City  Engineer  of  Edmonton. 


I'otter  to  adopt  a  tunnel  system  of  main  sewers  fo: 
Edmonton  were : — 

(1)  The  height  of  the  plateau  above  the  river. 

(2)  Favorable  ground  for  tunnelling. 

(3)  That  steeper  grades  and  consequently  smaller 
sewers  could  be  adopted,  than  would  have  been  the  case 
if  the  economical  depth  for  open  trenching  had  been 
adhered  to. 

(4)  The  greater  flexibility  in  the  resulting  system, 
of  materials  becomes  important.  The  possible  ma- 
terials are  brick,  plain  concrete  in  place,  reinforced 
concrete  in  place,  and  reinforced  concrete  blocks. 

Plain  concrete  was  rejected  owing  to  the  difficulty 
of  making  it  of  sufficient  strength  to  withstand  intern- 
al pressure,  and  to  the  difficulty  of  construction,  especi- 
ally in  the  smaller  sizes. 

Brick,  although  very  desirable  as  regards  facility  of 
construction,  is  open  to  the  same  objection  as  plain 
concrete  in  its  inability  to  withstand  internal  pressure. 

Reinforced  concrete  in  place  would  be  able  to  with- 
stand internal  pressure  if  constructed  properly,  but  it 
was  thought  that  the  difficulties  of  construction  would 
prevent  it  from  being  the  most  efficient  or  economical 
material  to  adopt.  To  satisfy  public  opinion,  and  to 
verify  the  above  judgment,  alternative  tenders  using 
reinforced  concrete  blocks,  and  reinforced  concrete 
built  in  place,  were  invited.  For  the  larger  sized  sew- 
ers the  prices  were  practically  the  same,  but  for  all 
other  sizes  the  reinforced  concrete  blocks  were  tlie 
cheaper.  The  cross-sections  of  the  reinforced  concrete 
built  in  place,  on  which  tenders  were  received,  were 
designed  for  the  same  external  loads  and  internal  pres- 
sure as  the  reinforced  concrete  blocks. 

Reinforced  concrete  blocks  were  adopted,  and  ful- 
filled all  the  necessary  requirements.  Being  essentially 
a  unit  form  of  construction  each  unit  can  be  inspected 
carefully  before  being  assembled  in  the  work  and,  if 
defective,  can  be  rejected  at  a  minimum  loss.  There 
is  thus  no  hesitation  about  rejecting  a  unit  of  doubt- 
ful fitness.  In  the  case  of  reinforced  concrete  built  in 
place,  defects  are  not  always  easy  to  observe,  and 
many  which  are  not  considered  bad  enough  to  justify 
the  tearing  down  and  replacing  of  the  work,  are  patch- 
ed and  repaired. 

Other  advantages  of  the  type  of  sewer  adopted  arc 
well  summed  up  in  a  report  made  by  Mr.  Walter  J. 
Francis,  of  Montreal,  for  the  City  Commissioners,  prior 
to  the  letting  of  contracts  Nos.  3  to  8,  and  after  much  of 
this  type  included  in  contracts  Nos.  1  and  2  had  been 
already  built.     Mr.  Francis  writes  in  this  report : — 

".All  the  materials  in  which  structural  strength  is 
concerned,  with  the  exception  of  the  mortar,  are  com- 
l)lete  and  perfect  above  ground.  The  mortar  is  com- 
posed only  of  sand  and  tested  cement,  and,  while  it 
constitutes  a  very  important  element,  it  is  easily  con- 
trolled. It  forms  but  a  small  proportion  of  the  whole 
mass  and. of  the  exposed  face.  Consequently  in  the 
blockwork  types  there  is  a  high  degree  of  insui^ance 
even  before  erection.  This  is  a  very  important  mat- 
ter. In  the  case  of  concrete  blocks  there  is  no  com- 
parison between  the  ease  with  which  small  units  of  a 
hundred  pounds  or  so  can  be  thoroughly  well  made 
and  the  care  required  to  make  a  large  mass  uniformly 
dense  and  homogeneous.    This  fact  is  often  used  in  ar- 
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falling'  that  lalxiratory  tests  on  such  pieces  should  not 
be  a  criterion  for  settiinjj;'  the  jiermissiljle  unit  stresses 
in  larj^er  masses,  because  of  their  invariai)le  excellence 
of  quality.  This  is  so  in  spite  of  equally  favc^rable 
conditions  of  dejiositinf^  in  the  moulds,  and  it  must  l)e 
remembered  that  the  conditions  of  making  the  small 
iniits  in  a  factory  are  ideal,  whereas  the  freshly  mixed 
concrete  has  generally  to  be  put  into  place  under  less 
favoralde  circumstances  and  often  under  severe  handi- 
caps. The  vitrified  blocks  are,  of  course,  of  full 
strength  as  a  result  of  manufacture. 

"The  fjlacing  of  the  blocks  and  the  steel  in  the  work 
is  a  simple  matter,  requiring  nothing  beyond  ordinary 
skill  and  care.  Without  difficulty  the  construction  of 
the  permanent  work  may  be  carried  up  close  to  the 
heading.  Once  in  position  the  blocks  form  no  obstruc- 
tion to  the  removal  of  the  excavation,  or  to  the  con- 
duct of  the  rest  of  the  work.  As  soon  as  it  is  in  posi- 
tion the  structural  ring  possesses  a  very  considerable 
initial  strength,  since  the  only  new  part  of  it  is  the 
mortar,  which,  being  rich  in  cement  and  in  small  joints 
only,  sets  up  rapidly. 

"The  element  of  early  compressive  strength  of  the 
blockwork  ring  is  of  immense  importance  since  it  en- 
ables the  structure  at  an  early  age  to  resist  forces  due 
to  the  uncontrollable  dro])])ing  or  settlement  of  the 
earth  outside  it.  The  tensile  strength  cannot  be 
brouglit  into  action  until  after  the  structure  will  have 
been  cf)mpleted,  by  which  time  the  mortar  will  have 


varyinjj  from  50  to  100  feet,  they  may  be  subjected  lo 
considerable  internal  pressure  when  tlie  area  is  fully 
built  up.  Steel  reinforcement,  in  the  form  of  flat  bands 
around  the  outside  of  the  blocks,  is  added  to  resist  this 
pressure.  Each  circumferential  band  is  made  in  two 
])ieces  joined  by  coupling  shoes  of  special  design.  The 
Textonius  lug  shown  in  Fig.  1,  superseded  these  on  the 
greater  part  of  the  work.  Thorough  test  showed  that 
this  lug  was  equally  reliable,  and  cheaper  than  tlie  orig- 
inal design.  The  coupling  shoes  or  lugs  .served  to  join 
the  halves  of  the  bands  and  to  draw  them  up  tight.  The 
bands  are  designed  to  withstand  the  maximum  hydro- 
static or  internal  pressure,  using  a  unit  stress  not  ex- 
ceeding the  elastic  limit  of  the  steel.  The  provision 
of  this  reinforcement  for  internal  pressure  ignores  the 
resistance  of  the  clay  walls  around  the  sewer,  which  in 
most  of  the  ground  through  which  the  tunnels  pass 
would  be  sufficient  provision  against  any  probable  in- 
ternal pressure.  The  bands  are  also  efficient  under  nor- 
mal conditions,  and  enable  less  steel  to  be  used  in  the 
concrete  blocks  than  would  be  required  if  the  bands 
were  absent. 

The  design  of  the  cross-section  of  the  various  sizes 
of  sewer  is  shown  in  Eig.  2.  Two  alternative  cross- 
sections  were  designed  for  use  in  bad  ground,  the 
choice  being  left  to  the  City  Engineer.  These  alterna- 
tives for  the  4-ft.,  4-ft.  6-in.,  5-ft.  and  6-ft.  sewers,  as 
l)repared  for  the  letting  of  contract  No.  6,  are  shown 
in  Fig.  2,  and  those  for  other  sizes  are  similar.     The 
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Fig.  1— Textonius  lugs  as  used  on  tension  bands. 


attained  such  strength  that  the  composite  structure 
will  act  as  a  unit. 

"No  better  proof  can  be  had  of  the  practicability  of 
the  reinforced  blockwork  design  for  your  conditions 
than  the  fact  that  it  is  being  put  in  every  day  with  great 
facility  in  your  own  work. 

"That  it  can  safely  withstand  the  internal  pressure 
of  the  earth  is  proven  by  the  excellent  conditions  of 
the  thousands  of  feet  already  done  by  Mr.  Manders. 
Notwithstanding  its  comparative  newness  it  has  resist- 
ed all  the  pressure  that  has  come  upon  it  from  outside. 

"That  it  is  able  to  resist  any  possible  internal  pres- 
sure is  a  mere  matter  of  calculation.  The  steel,  accord- 
ing to  the  principles  of  the  design,  is  proportioned  so 
that  the  maximum  stresses  that  can  be  set  up  in  the 
metal  are  less  than  its  elastic  limit." 

The  form  of  reinforced  block  type  adopted  is  shown 
in  I'^ig.  2.  The  sewer  is  made  of  blocks  maimfactured 
specially  for  the  purpose,  and  for  that  jiarticular  sewer. 
Surrounding  the  blocks,  and  lying  between  them  and 
the  earthen  walls  of  the  tunnel,  is  a  layer  of  about  4 
inches  of  mass  concrete 

The  reinforcement  consists  of  circimiferential 
square  twisted  bars  within  the  concrete  or  mortar 
which  forms  the  circumferential  joints  of  the  sewer, 
and  of  longitudinal  strajis  tying  the  blocks  together  in 
a  solid  unit.  This  reinforcement  is  designed  to  resist 
the  external  pressure  on  the  sewer. 

As  these  sewers  are  at  depths  below  the  surface 


one  with  the  flat  base  was  used  in  wet  sand  or  soft 
ground. 

In  addition  to  the  above  types,  tenders  were  also  in- 
vited on  a  vitrified  block  type  of  sewer.  This  is  identi- 
cal in  many  ways  with  the  reinforced  block  type,  the 
same  enveloping  concrete  backing,  and  circumferential 
reinforcement  against  internal  pressure  being  used. 
The  blocks  themselves  were  depended  on  to  resist  ex- 
ternal pressure,  no  steel  reinforcement  being  used.  The 
blocks  were  to  be  made  by  the  American  Sewer  Pipe 
Company,  and  atlhough  no  such  sewers  were  built  at 
that  time,  some  excellent  30,  36,  and  42-inch  sewers 
have  been  built  of  this  material  in  Edmonton  during 
the  past  two  years. 

Outfall. — The  10-ft.  6-in.  sewer  ends  near  the  river 
in  an  open  rectangular  conduit,  the  latter  being  intend- 
ed to  conduct  the  storm  overflow  to  the  river.  Tlie  drv 
weather,  or  sanitary  flow,  will  be  tapped  off  in  two 
lines  of  cast  iron  pipe  and  taken  to  the  disposal  plant 
when  the  latter  is  built.  The  bottom  of  the  open  rect- 
angular conduit  is  in  the  form  of  steps.  The  entire  out- 
fall structure  is  of  reinforced  concrete.  As  part  of  this 
structure  is  below  high-water  mark,  it  would  be  liable 
to  damage  from  logs  or  other  floating  material  during 
high  stages  of  the  river,  and  to  damage  from  ice  jams 
in  the  spring. 

Tender  Price  and  Cost. — In  the  tables  on  the  next 
page  there  arc  given  the  accepted  tender  price  per  lin- 
eal foot  for  the  reinforced  concrete  block,  and  also  the 
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lowest  tender  for  the  alternative  types,  namel)',  rein- 
forced concrete  in  place,  vitrified  block,  using^  the  ordin- 
ary block  as  manufactured  by  the  American  Sewer 
Pipe  Company,  and  a  special  vitrified  block  to  be 
manufactured  and  supplied  by  the  same  company.  It 
will  be  noted  that  the  ordinary  vitrified  block  is  slightly 
the  lowest  in  each  case.  However,  as  it  was  then  a 
new  material,  especially  in  sewers  of  this  size,  it  was 
not  thought  advisable  to  substitute  it  for  the  reinforced 
concrete  block,  since  at  that  time  the  latter  had  been 
well  tried  out  in  contracts  1  and  2,  which  had  been  let 
some  time  previously,  and  were  then  well  under  way. 
The  prices  given  in  the  table  for  the  alternative  types 
are  the  lowest  tender  received.  In  this  way  the  table 
gives  a  comparison  of  the  lowest  tenders  on  each  type 
of  sewer.  The  name  of  the  contractor  submitting  the 
lowest  tender  in  each  case  is  also  given.  The  table 
also  shows  the  estimated  cost  of  each  contract  made  up 
from  the  accepted  tender.  This  cost  includes  cost  of 
sewer  of  all  sizes  in  this  particular  contract,  as  well  as 
the  cost  of  the  manholes.  The  awarding  of  the  con- 
tracts was  based  on  these  estimated  total  costs  as  made 
up  from  the  tenders  submitted  by  the  contractors. 
This  was  considered  to  be  the'  fair  basis,  as  in  one 
or  two  cases  the  contractor  who  tendered  lowest  per 
lineal  foot  had  a  price  on  his  manholes  such  that  he  was 
not  the  lowest  in  the  total  amount  of  his  bid.  The 
contracts  were  arranged  according  to  territory  rather 
than  according  to  sizes. 

Contract  No.  1  was  let  in  June,  1911,  contractors 
from  Winnipeg,  Edmonton  and  Regina  bidding.  Con- 
tract No.  2  was  awarded  in  June,  1912,  only  one  bid  be- 
ing received.  Contracts  No.  3  to  8  were  awarded  April 
and  March,  1913,  bids  being  received  from  contractors 


in  Edmonton,  Winnipeg,  Toronto,  Chicago,  Seattle, 
San  Francisco  and  Vancouver.  Slight  variations  in  the 
bids  on  the  same  size  of  sewers  are  due  sometimes  tt) 
slight  differences  of  location,  or  more  often  to  the  fact 
mentioned  above  that  awards  were  made  on  estimated 
total  costs  as  obtained  from  bids,  rather  than  on  lineal 
foot  price.  It  often  so  happened  that  a  price  slightly 
high  on  one  size  in  a  contract  was  more  than  balanced 
by  the  low  price  on  some  other  size  included  in  this 
contract,  or  by  the  lower  price  on  the  manholes.  Prob- 
ably the  variations  in  the  prices  on  the  10-ft.  6-in.,  9-ft. 
6-in.  and  8-foot  will  attract  the  reader's  attention.  The 
variation  in  the  first  two  is  explained  by  the  fact  that 
the  contractors,  Messrs.  Manders  &  Gregory,  who  were 
awarded  the  contract  No.  1,  were  very  much  below  all 
other  tenders,  and  in  carrying  out  the  contract  encoun- 
tered a  good  deal  worse  gorund  than  the  borings  indi- 
cated. This  experience,  no  doubt,  caused  them  to  raise 
their  bid  on  the  9-ft.  6-in.  sewer,  which  adjoined  their 
first  contract. 

This  company's  low  bid  on  the  8-ft.  sewer  con- 
structed by  them,  and  which  was  let  in  the  same  con- 
tract as  the  9-ft.  6-in.  sewer,  is  not  explained  so  easily, 
as  this  company  on  the  last  contract  bid  higher  than 
McGarry  &  Company  on  the  same  size  of  sewer.  It  is 
true  that  the  ground  on  the  8-ft.  sewer  carried  out  by 
Manders  &  Gregory  was  all  first  class,  whereas  Mc- 
Garry &  Company  encountered  some  wet  sand. 

Prior  to  calling  for  tenders,  borings  were  taken  at 
intervals  about  1,500  feet  apart  along  the  line  of  the 
sewer.  The  log  of  these  borings  was  supplied  to  the 
contractors  as  a  guide  in  making  up  their  bid.  As'the 
bad  spots  occurred  in  pockets,  many  of  these  were 
missed  by  the  borings,  the  most  noticeable  example  be- 
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ing  that  on  the  line  of  the  sewer  on  the  I^dinonton 
Trail.  The  borings  taken  on  the  first  contract,  namely, 
10-ft.  6-in.  sewer  all  showed  Rood  ground,  all  the  pock- 
ets (if  bad  ,i;round  beini;;  between  the  borings. 

In  the  tables  to  which  reference  has  been  made 
there  is  gi\cn  a  subdivision  of  the  costs  making  uji  the 
unit  i)rice  bids.  The  prices  as  given  in  tliis  table  are 
those  given  in  the  tender  submitted  by  the  successful 
tendered.  The  purpose  of  this  is  to  facilitate  making 
up  the  monthly  estimates  for  payment  of  the  contrac- 
tor. How  nearly  these  represent  the  true  costs  of  the 
various  detail  operations  can  only  be  estimated,  as  ac- 
tual detail  costs  could  only  be  given  by  the  contractors 
who  carried  out  the  work.  The  average  prices'of  labor 
and  material  in  lulmonton  during  the  |)eriod  when 
these  contracts  were  carried  out  were: — 

Labor. — Unskilled  labor,  30c.  an  hour;  miners.  50c. 
an  hour;  miners'  helpers,  40c.  an  ijour;  hoist  men,  35c. 
an  hour ;  liricklayers,  75c.  an  hour ;  teams,  70c.  an 
hour. 

Material. —  Cement,  $3.03  to  $3.28  per  libl.  f.o.b.  cars 
Edmonton  ;  gra\  el  for  Idocks,  $2.25  to  $3.00  per  cu.  yd. 


delivered  on  job;  gravel  for  backing,  $2.00  to  $2.25 
(contained  sand)  per  cu.  yd.  delivered  on  job;  sand, 
$1.75  to  $2.25  per  cu.  yd.  delivered  on  job;  steel,  4c.  to 
5c.  per  lb. ;  lumber.  $20.00  per  M.  delivered. 

Construction  of  Sewer. — The  concrete  blocks  used 
consist  of  one  part  of  Portland  cement,  two  parts  of 
sand,  and  three  parts  of  gravel  or  broken  stone  passing 
a  one-inch  screen.  On  contract  Xo.  1  (Messrs.  Man- 
ders  &  Gregory),  the  blocks  were  first  made  at  a  gravel 
pit  about  seven  miles  east  of  the  city,  and  transported 
in  cars  on  the  steam  railway.  Only  a  small  number  ol 
blocks  was  made  here,  as  the  gravel  supply  failed  to 
meet  expectations.  The  plant  was  moved  to  a  loca- 
tion on  the  Saskatchewan  River,  not  far  from  the  out- 
let of  the  sewer  under  construction.  .\  large  shed  heat- 
ed by  steam  i)ipes  was  built  so  that  operations  could 
be  carried  on  during  the  winter.  Most  of  the  gravel 
used  was  washed  river  gravel  supplied  to  the  contrac- 
tor by  the  HufT  Gravel  Company.  When  contract  Xo. 
2  was  awarded  to  the  same  company,  another  block- 
making  plant  was  started  on  the  jiroperty  of  the  Gov- 
ernment Penitentiary  Reserve.     This  plant  was  more 
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advantageously  situated  as  regards  obtaining  material 
(other  than  river  gravel),  and  by  far  the  greater  part 
of  the  blocks  made  by  Manders  &  Gregory  themselves 
were  made  at  this  plant,  which  also  supplied  blocks  for 
a  later  contract  awarded  to  McGarry  &  Company. 

The  largest  block-making  plant  was  located  at  Co- 
lumbia and  13th  Street,  immediately  north  of  the  Cana- 
dian Northern  Railway  yards,  a  spur  being  laid  to  the 
plant  to  supply  materials.  Here  were  manufactured 
all  the  blocks  used  in  the  sewers  constructed  by  Lien 
&  Company.  The  manufacture  was  carried  on  by  the 
Midland  Construction  Company,  who  held  a  sub-con- 
tract from  Ulen  &  Company.  A  light  railway  con- 
nected the  plant  with  all  points  where  blocks  were  used. 

The  wooden  forms  used  by  Manders  &  Gregory 
were  metal  lined  so  as  to  give  a  smooth  finish  to  the  in- 
ner surface  of  the  block,  a  roughness  on  the  other  faces 
being  more  desirable  than  otherwise.  The  forms  were 
made  in  gangs,  with  the  metal  lined  face  at  the  bottom, 
and  as  soon  as  the  blocks  had  set  sufficiently,  the  sides 
and  divisions  were  removed,  leaving  the  blocks  stand- 
ing on  the  metal  face.  After  about  48  hours  the  block.s 
were  carefully  removed  from  the  forms  so  as  to  prevent 
breaking  off  the  sharp  corners. 

Plant. — The  plant  used  consisted  of  concrete  mixers 
(used  chiefly  in  block  making),  electric  hoists,  and  one 
motor-driven  conveyance  of  the  Ulen  Company.  Forty- 
one  electric  hoists  were  used  in  the  shafts,  eleven  by 
Manders  &  Gregory,  six  by  McGarry  &  Company,  and 
twenty-four  by  Ulen  &  Company.  They  varied  in  size 
from  5  to  11  h.p. 

Excavation. — Shafts  from  which  tunnelling  proceed- 
ed were  located  at  intervals  of  200  feet  to  1,150  feet. 
Except  in  a  few  cases  on  Ulen  &  Company's  work 
where  auxiliar}'  shafts  were  sunk  to  expedite  opera- 
tions, the  shafts  were  built  up  to  form  the  manholes 
after  completion  of  the  sewer.  The  shafts  were  gener- 
ally sunk  as  a  rectangular  excavation,  and  timbered  in 
the  usual  manner,  tunnel  excavation  proceeding  in  both 
directions  from  the  level  of  the  invert.  The  material 
encountered  \vas  mainly  a  stiff  gray  clay  with  occasion- 
al pockets  of  sand.  Except  where  sand  occurred,  prac- 
tically no  timbering  was  necessary,  the  ground  holding 
perfectly.  The  cross  sections  were  trimmed  true  to 
shape,  and  no  cavities  existed  between  the  sewer  and 
the  earth  walls.  This  is  also  true  of  the  sections  in 
bad  ground,  but  in  many  cases  the  nature  of  the  ma- 
terial required  some  of  the  timber  to  be  left  in. 

On  a  portion  of  Ulen  &  Company's  work,  the  shafts 
were  sunk  as  circular  excavations,  timbered  by  means 
of  sets  of  vertical  lagging  about  four  feet  long,  held 
in  place  by  steel  bands.  These  bands  were  in  two 
parts,  the  ends  being  bent  over  to  form  a  flange.  They 
were  made  heavy  enough  to  resist  distortion  from  the 
pressure  of  the  walls  of  the  shaft.  In  sinking  the  shaft, 
the  excavation  was  made  for  about  four  feet,  care  be- 
ing taken  to  have  it  trimmed  truly  circular  and  the 
right  size.  The  first  set  of  lagging  and  bands  were 
then  put  in  place,  the  bands  being  wedged  out  at  their 
junctions  to  tighten  them  up  against  the  lagging.  An- 
other four  feet  was  then  excavated,  and  the  lagging 
put  in  directly  below  it  and  the  bands  then  inserted. 
By  placing  one  of  the  bands  in  position  before  putting 
in  all  the  lagging,  this  latter  operation  was  made 
easier.  This  type  of  shaft  worked  very  well  where  the 
ground  was  good,  and  was  somewhat  cheaper  than  the 
rectangular. 

Small  charges  of  dynamite  ( J/2  to  1  stick)  were  used 
to  loosen  up  the  clay,  after  which  the  excavators  took 
it  out,  using  a  mattock  instead  of  a  pick.     These  tools 


were  also  used  in  trimming  the  cross-section  to  shape. 
The  material  as  it  existed  in  the  face  possessed  a  rub- 
bery elastic  property,  and  a  pick  simply  sank  into  it 
without  loosening  it.  However,  the  material  when  ex- 
cavated and  exposed  to  the  air  changed  its  character, 
drying  and  breaking  up  similarly  to  tlie  disintegration 
of  lignite  coal  when  exposed  to  air.  The  material  was 
not  a  shale  but  a  boulder  clay  having  a  number  of 
stones  scattered  through  it  ranging  in  size  from  half 
an  inch  to  small  boulders. 

'J'lie  excaxated  material  was  transported  on  a  small 
car  to  the  foot  of  the  shaft,  where  it  was  hoisted  to 
an  elevated  track  and  dumped  into  wagons.  The  com- 
pleted sewer  followed  the  excavation  closely,  except 
\\  here  it  was  thought  necessary  to  hold  back  to  prevent 
injury  from  blasting.  The  shock  was  never  serious, 
ho\ve\er,  owing  to  the  small  charge  used,  and  the  com- 
lileted  work  was  never  more  than  15  feet  from  the  face 
of  the  excavation. 

The  tunnel  was  electrically  lighted,  and  the  absence 
of  forms  facilitated  the  laying  of  a  small  track  for  the 
cars  carrying  the  excavated  material,  and  the  blocks, 
etc.,  used  in  the  sewer. 

Most  of  the  sand  pockets  encountered  were  com- 
paratively short,  but  one  fairly  long  stretch,  not  de- 
tected in  the  preliminary  borings  made  before  the  con- 
tracts were  let,  was  met  on  the  Fort  Trail.  In  this  case 
a  tongue  of  wet  sand  stretched  across  the  sewer,  and 
it  chanced  that  a  test  hole  had  been  bored  on  each  side 
of  the  tongue  in  good  ground.  The  progress  in  sink- 
ing a  shaft  at  the  corner  of  Fort  Trail  and  Cleave  Ave- 
nue was  so  slow,  that  knowing  the  variable  occurrence 
of  bad  places,  borings  were  made  in  the  vicinity  with 
the  object  of  changing  the  line  to  avoid  the  bad  ground. 
This  was  found  to  be  possible  without  affecting  the 
utility  of  the  sewer,  and  with  practically  no  additional 
cost.  The  contractor  was  agreeable  to  the  change,  and 
abandoned  the  work  already  done  on  the  shaft.  A  safer 
and  better  sewer  was  constructed,  and  the  contractor 
on  his  part  escaped  a  rather  difficult  piece  of  work. 

Block  Laying. — .\fter  the  excavation  in  a  length 
was  com|)leted  the  subdrain  was  laid.  Then  the  con- 
crete was  laid  in  the  bottom,  to  the  level  of  the  bot- 
tom of  the  blocks.  The  lower  half  of  the  hooping  band 
was  then  placed  on  the  concrete,  and  the  invert  block 
on  top  of  the  band.  The  remaining  blocks  up  to  the 
springing  line  were  added,  the  backing  concrete  being 
lilaced  as  the  block  laying  proceeded  until  the  lower 
half  of  the  ring  was  complete.  A  short  wooden  form 
extending  partly  into  the  finished  sewer  was  then  used 
to  complete  the  upper  part  of  the  ring.  The  reinforcing 
crown  bar,  previously  bent  to  the  proper  shape,  was 
first  placed  in  position  against  the  face  of  the  previous 
ring,  so  as  to  rest  on  the  projection  of  these  blocks, 
lilock  laying  was  then  continued,  care  being  taken  to 
fill  the  joints  between  the  blocks  thoroughly,  so  that 
the  reinforcing  bar  and  the  jointing  irons  would  be  sur- 
rounded b}-  and  bedded  in  the  mortar.  After  the  last 
block  was  placed  at  the  top,  the  upper  half  of  the  hoop- 
ing band  was  put  on,  the  halves  being  connected  by 
coupling  shoes,  and  drawn  up  tight  by  wrenches.  This 
])oint  was  watched  carefully  by  the  inspectors.  After 
tightening  the  l:)and  the  concrete  backing  was  placed  so 
as  to  fill  the  space  between  the  blocks  and  the  earth. 
The  lower  half  of  the  ring  having  been  extended  mean- 
while, the  form  was  moved  ahead  and  the  process  re- 
peated. 

In  completing  a  junction  of  the  sewer  between  any 
two  shafts,  the  operation  is  very  simple.  After  the  exca- 
vation work  on  any  two  faces  has  been  completed,  the 
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work  of  constiuctinj^  the  sewer  on  eacli  side  of  the  junc- 
tion is  carried  on  in  the  usual  manner.  A  measurement 
is  made  of  the  g^ap  between  the  two  sections  of  sewer, 
before  these  approach  too  close,  in  order  to  ascertain 
how  many  tiers  of  blocks  will  he  required  to  iill  the 
gap.  In  this  way  it  is  often  possible,  by  slightly  in- 
creasing the  width  of  the  joints,  to  have  the  hnal  tier 
of  blocks  just  nicely  close  the  final  gap.  At  other  times 
it  is  seen  by  the  measurements  that  the  final  gap  can- 
not l)e  adjusted  to  a  block  in  width  except  by  too  great 
a  change  in  the  width  of  the  joint.  In  such  cases,  the 
final  gap  is  closed  by  cutting  tlie  blocks  to  the  required 
width.  The  lower  portion  of  the  sewer  is  thus  com- 
pleted with  lilocks  with  out  difficulty.  The  final  gap 
in  the  u])per  half  is  made  with  mass  concrete,  working 
from  each  side  up  towards  tlie  crown,  lagging  being- 
used  to  hold  the  concrete  in  place;  these  being  added 
from  time  to  time  as  the  work  progresses  towards  the 
crown.  The  last  small  portion  at  the  crown  is  lifted  or 
shoved  into  place.  After  the  concrete  has  set  suffi- 
ciently, the  forms  are  removed  and  the  work  smoothed 
off,  leaving  the  junction  with  the  appearance  of  a  very 
wide  joint.  These  junctions  were  so  well  made  that 
the  ordinary  observer  walking  through  the  sewer  would 
not  notice  them,  unless  he  were  looking  specially  for 
them,  or  had  his  attention  directed  towards  them. 

Rate  of  Progress. — The  rate  of  progress  was  30  to 
36  feet  of  completed  sewer  in  each  face  per  week.  Pro- 
gress varied  somewhat  in  the  different  sizes  of  sewers, 
but  not  .so  greatly  as  might  be  expected,  as  the  extra 
work  entailed  in  the  larger  sizes  was  in  a  measure  made 
up  by  the  greater  number  of  men  in  the  shafts.  In  the 
4-ft.  6-in.  and  5-ft.  sewers,  two  men  worked  at  the  face, 
one  as  car  pusher,  and  two  or  three  men  on  top,  ex- 
clusive of  hoistmen  and  foreman.  The  former  served 
the  two  faces  worked  from  his  shaft,  and  the  latter 
looked  after  several  faces.  In  the  6-ft.,  6-ft.  6-in.  and 
8-ft.  sewers  three  men  worked  at  the  face,  and  there 
were  two  car  pushers. 

Work  was  carried  on  in  two  10-hour  shifts.  At  first 
the  block  laying  was  done  by  special  men,  but  during 
most  of  the  work,  excavation  and  block  laying  were 
done  by  the  same  men.  The  results  were  equally 
good,  but  the  latter  method  gave  less  trouble,  as  the 
continuous  nature  of  the  employment  attracted  plenty 
of  men  to  select  from,  and  provided  a  good  class  of 
labor  in  the  shifts.  The  men  doing  the  block  laying 
were  taught  by  the  inspectors  to  pay  special  care  to  the 
particular  points  necessary  to  ensure  satisfactory  re- 
sults. 

Manholes  and  Drop  Connections. — .\s  soon  as  the 
sewer  c)n  each  side  of  a  shaft  was  completed,  the  man- 
holes and  drop  connections  were  constructed.  The 
contractors  preferred,  and  were  allowed  to  use,  the 
block  form  of  construction  in  the  lower  half  of  the 
sewer  passing  through  the  manhole.  Tlie  shaft  tim- 
bering was  drawn  as  the  work  of  building  the  chambers 
leading  to  the  surface  progressed.  l?oth  outside  and  in- 
side forms  were  required  in  building  the  manhole  bar- 
rel and  drop  connections.  Part  of  the  former  was  re- 
moved as  the  work  progressed,  and  before  the  back 
filling  was  placed.  The  inside  forms  were  removed 
from  below. 

Inspection. — The  inspection  of  the  materials  used 
in  the  sewer  was  carried  out  at  the  laboratory  of  the 
I'nivcrsitv  of  .Mberta.  All  cement  and  steel  used  was 
sul)jectcd  to  the  usual  tests,  and  compressive  tests  were 
made  on  4-in.  cubes  of  concrete  as  used  in  the  blocks. 
_  The  cubes  were  made  by  the  inspector  at  the  block- 
making  i)laiit   from  a  portion  of  the  actual  mix,  and 


thus  fairly  represented  the  concrete  in  the  sewer.  The 
sand  and  gravel  used  through  tlie  work  were  inspected 
by  the  resident  inspectors,  and  the  sand  wa^^  al-^o  treat- 
ed in  the  laboratory  of  the  University. 

Inspection  of  Workmanship. — A  resident  inspector 
was  kci)t  at  each  block-making  i)lant  during  operations. 
He  was  responsible  for  inspection  of  all  material  used 
(other  than  cement;,  for  the  use  of  the  proper  i)ropor- 
tions  in  the  concrete,  for  the  method  of  mixture,  plac- 
ing in  forms,  handling  of  finished  block--,  dating  of 
blocks,  and  disposal  of  rejected  blocks. 

The  inspection  of  the  workmanship  in  the  sewer  it- 
self was  carried  on  by  a  number  of  inspectors  suffi- 
ciently large  to  allow  one  inspector  to  about  four  or  five 
faces.  Special  attention  was  directed  to  the  block- 
laying  process,  the  mixing  and  placing  of  concerte 
backing,  and  the  placing  of  all  steel  reinforcement. 

Written  daily  reports  were  received  by  the  Resident 
F-ngineer  who  forwarded  them  to  the  Central  Office 
for  future  reference. 

Engineering. — The  engineering  organization  of  the 
work  is  represented  in  the  diagram  below:— 
City  Engineer, 

I 

Assistant  Engineer  in  charge  of  Sewerage  and 

Drainage 

I 
Resident  Engineer  in  charge  of  1  unnel  Sewer, 


Instrument  Men.  Inspectors. 

.Although  large  numbers  of  inspectors  were  em- 
plo3'ed  when  all  contracts  were  in  operation,  yet  the 
number  of -engineers  employed  was  comparatively  few, 
!)eing  never  more  than  three. 

The  general  method  employed  is  setting  out  Hne 
was  to  suspend,  by  means  of  piano  wire,  two  20-lb. 
plum!:)  bobs  down  the  shaft,  these  being  immersed  in 
a  pail  of  oil.  The  two  wires  were  brought  into  line  at 
the  surface  by  means  of  a  transit,  which  was  then  taken 
below  and  the  line  extended  into  the  tunnels.  The 
le\el  was  transferred  down  the  shaft  by  means  of  a 
steel  tape,  the  point  so  obtained  being  used  as  a  bencii 
mark  in  giving  grade.  As  the  two  faces  ai>proached 
within  10  to  15  feet,  an  opening  was  driven  through  to 
allow  the  meeting  of  grades  and  alignment  to  be  check- 
ed. No  adjustments  were  necessary,  as  all  faces  met 
both  in  alignment  and  grade  with  almost  perfect  accur- 
acy. 

Progress  charts  were  made  and  brought  up-to-date 
every  two  weeks,  the  progress  of  each  two  weeks  being 
shown  in  colour,  so  as  to  make  comparisons  easy.  The 
character  of  the  ground  passed  through  was  also 
shown,  chiefly  as  a  matter  of  record,  although  it  served 
also  to  explain  many  variations  in  the  rate  of  progress. 


The  aqueduct  conducting  the  waters  of  the  Owens 
River,  at  Los  Angeles,  is  said  to  be  the  largest  in  the 
world.  It  is  designed  to  deliver  a  minimum  of  25S.- 
000.000  gallons  of  water  daily  into  the  San  Fernando 
reservoir.  2.^  miles  northwest  of  the  city.  No  pumping 
plant  is  required,  as  the  source  of  supply  is  several 
hundred  feet  above  the  city.  The  water  will  furnish 
a  great  amount  of  power — 70,000  horse-power  is  anti- 
cipated for  electric  lighting  and  other  purposes.  The 
total  cost  of  the  waterworks  will  he  S25.00O.000.  and 
the  installation  of  the  power  plant  will  be  approximate- 
ly $5,000,000  more. 
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Septic  Tanks  for  Sewage  Treatment  in 
Isolated  Homes 

IN  small  towns  and  on  the  farm,  the  common  sys- 
tem of  sewage  disposal  is  that  of  privy  pits  or 
cesspools.    This  method  fouls  the  ground  and  air, 
holds  the  wastes  in  a  state  of  putrefaction  which 
gives  oflf  foul  gases,  and  the  liquid  leachings  are  liable 
to  injure  the  quality  of  wells  and  springs. 

During  recent  years,  many  investigations  of  sani- 
tary methods  for  the  disposal  of  sewage  of  isolated 
houses  have  been  made.  The  principle  upon  which  the 
successful  treatment  of  sewage  depends  is  briefly  as 
follows:  When  the  air  contained  in  the  soil  is  brought 
in  contact  with  dead  organic  matter  in  a  finely  divided 
state,  complete  transformation  takes  place  by  the  nat- 
ural processes  of  oxidation  and  nitrification.  As  air  is 
necessary  for  this  purpose,  it  is  essential  that  the  waste 
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be  deposited  on  or  near  the  surface.  If  the  ground  is 
saturated  for  a  long  time,  purification  of  the  liquid 
ceases;  consequently  the  principle  of  intermittent 
operation  of  the  disposal  plant  is  necessary.  The  pro- 
cess of  applying  this  principle  involves  the  collection 
of  the  material  away  from  the  house,  the  settling  out 
of  as  much  of  the  solids  as  possible  aided  by  anaerobic 
action,  and  the  intermittent  application  of  the  effluent 
to  the  natural  soil  by  surface  or  sub-surface  irrigation, 
or  to  a  specially  prepared  soil,  as  a  filter  bed. 

A  water  supply  is  necessary  for  the  collection  of  the 
material  and  this  can  be  obtained  and  piped  into  the 
house  by  means  of  a  hydraulic  ram  operated  hy  a  small 
stream  of  potable  water  or  by  means  of  a  deep  well  lit- 
ted  with  windmill  or  pump  force. 

It  will  usually  be  necessary  to  dispose  of  the  effluent 
from  the  settling  chamber  or  septic  tank  by  means  of 
sub-surface  drainage. 

Illustration  No.   1   shows  a  good  type  of  tank  for 


handling  the  sewage  for  a  family  of  five  and  having  a 
capacity  of  350  gallons  per  day. 

All  sewage  coming  from  the  house  passes  into  the 
settling  chamber,  where  the  soHd  matter  to  a  greater  or 
less  extent  is  deposited.  Owing  to  the  character  of 
the  sewage,  the  decomposition  of  the  solids  is  so  active 
as  to  prevent  any  serious  accumulation  in  the  bottom  of 
ihe  settling  chamber.  It  is  necessary  to  inspect  the 
chamber  from  time  to  time,  and,  if  undissolved  solids 
accumulate,  to  have  them  removed,  probably  about 
once  a  year.  This  accumulation  should  then  be  carried 
to  the  field  and  spaded  into  the  soil  at  once. 

The  cost  of  a  tank  built  of  concrete,  such  as  the  one 
shown,  will  depend  on  cost  of  cement,  wood  for  forms, 
etc.,  but  the  cost  of  all  the  material  including  siphon 
and  cast-iron  manhole  covers  will  be,  appi-oximately, 
$60.00. 

To  secure  subsurface  disposal,  3-inch  agricultural 
drain-tile  are  laid  with  open  joints,  the  bottom  of  the 
tile  coming  within  12  inches  of  the  surface  of  the 
ground.  These  drains  should  be  laid  with  a  slight  fall, 
say  two  inches  per  100  feet.  The  ground  should  be 
naturally  or  artificially  .so  well  drained  that  water  will 
descend  through  it  readily. 

In  a,  country  with  as  severe  a  climate  as  parts  of 
Canada,  where  frost  will  afifect  the  ground  to  a  depth 
of  four  or  five  feet,  it  would  be  necessary  to  cover  the 
surface  of  the  ground  above  the  tile  with  straw,  leaves, 
or  other  kinds  of  mulch  in  order  to  prevent  the  frost 
affecting  it.  The  superficial  area  of  the  disposal  plant 
outlined  above  would  not  be  greater  than  40  feet  by  100 
feet. 

Illustration  No.  2  shows  a  sub-surface  system  adapt- 
ed to  level  ground.  The  tile  lines  are  divided  into 
three  series  leading  from  the  gate  chamber,  so  that  the 
ground  utilized  by  two  lines  is  given  a  complete  rest 
while  the  other  is  in  use.  The  length  of  tile  required 
will  depend  upon  the  porosity  of  the  soil.  For  a  porous 
soil,  one  foot  of  tile  for  each  gallon  of  sewage  should 
dispose  of  the  liquid ;  for  clay  there  should  be  at  least 
three  feet  of  tile  per  gallon. 


A  recently  patented  fire  escape  that  can  be  moved 
from  windovv  to  window  of  a  burning  building  consists 
of  an  extension  ladder  suspended  from  trolley  wheels, 
which  run  on  a  suitable  track  permanently  attached  to 
the  building  just  below  the  roof  cornice.  A  person 
standing  on  the  ladder  or  on  the  ground  can  move  the 
fire  escape  to  any  point  where  it  is  needed,  and  in  the 
case  of  flames  bursting  out  of  a  window  the  ladder  can 
be  pushed  aside  so  as  to  enable  those  on  it  to  descend 
to  safety. 

An  important  scheme  for  enabling  the-  engineering 
industry  to  take  advantage  of  the  present  situation  has^ 
Ijcen  prepared  by  a  sub-committee  of  the  Engineers' 
Club,  of  Manchester,  Eng.  Briefly  it  recommends  the 
formation  of  an  association  of  engineering  manufac- 
turers with  the  denfiite  object  of  advancing  the  inter- 
ests of  the  industry  in  every  part  of  the  world.  The 
committee  advocates  voluntary  organization  and  co- 
operation in  preference  to  large  combines  or  trusts 
such  as  exist  in  Germany  and  the  United  States.  They 
state  that  "the  capital  invested  in  the  British  engineer- 
ing industry  is  estimated  at  over  £300.000,000.  If 
firms  representing  this  large  sum  would  co-operate 
and  equip  themselves  for  a  determined  and  soundly 
organized  effort,  there  should  be  no  question  of  their 
ability  to  capture  the  large  trade  now  going  a-beg- 
"ing." 
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New  Bank  Building  for  Main  St.,  Vancouver 

Till'",  accompanyiiij;  illustralioii  sliows  the  design 
for  the  substantial  branch  building;  which  the 
Canadian  Bank  of  C'dinmcrce  is  ercctin;,'  at  the 
corner  of  Main  and  I'endcr  Streets,  Vancou- 
ver, at  a  cost  of  $125,000.  The  building  will  be  three 
storeys  high,  and  it  will  have  a  frontage  of  fifty-six 
feet  on  Main  Street,  and  a  depth  of  ninety 
feet  on  Pender  Street. 

With  the  exception  of  one  store  to  the 
rear,  the  entire  ground  fioor  is  given  over 
to  the  banking  room.  The  interior  will  be 
divided  by  two  ranges  of  Doric  columns, 
and  the  side  aisles  and  ceiling  will  be  sup- 
ported by  deep  moulded  beams.  The  coun- 
ters and  woodwork  will  be  of  quarter-cut 
oak.  The  main  part  of  the  flooring  will  be 
done  in  marble.  The  upper  floors  arc  laid  out 
for  renting-  as  offices.  The  building  is  to  be 
fireproof  throughout,  the  structural  system 
consisting  of  reinforced  concrete  and  terra 
cotta  tile.  The  lower  portions  of  the  exterior 
of  the  building  is  designed  in  15.  C.  granite, 
and  the  upper  portion  in  unglazed  terra 
cotta.  Of  the  interior  installation  mention 
may  be  made  of  the  late.st  improved  type  of 
Otis-Fensom  electric  passenger  elevator. 
The  speed  of  this  elevator  is  two  hundred 
and  fifty  feet  a  minute.  It  is  c(|uiiiped  witii 
the  latest  safety  devices. 

'i"he  building  was  designed  by  Mr.  V.  I). 
ITorsburgh,  l'\R.I.B.A.,  of  Toronto,  repre- 
sented in  Vancouver  by  Mr.  W.  F.  Gard- 
iner. The  contractors  are  Messrs.  Rayncs 
&  Horie.  The  design  for  the  reinforced  con- 
crete work  is  bv  Mr.  P.  ]?rown,  A.  M.  Inst 
C.  E. 


Xutre  iJamc  was  commenced  in  1322,  and  its  beauty  is 
too  well  known  to  require  emphasizing.  The  tower 
was  completed  as  far  as  the  first  stage  in  1434,  tiie 
upper  portion,  the  spire,  being  of  a  later  and  more 
flamboyant  period.  M.  Portieije  illustrated  by  slides 
the  lines  the  fortifications  followed  at  various  times, 
and  the  way  Napoleon  intended  to  deal  with  this  prob- 


Town  Planning  in  Antwerp 


TO  our  London  contcmi)orary.  The 
Builder,  we  are  indebted  for  the  re- 
port of  an  interesting  lecture  on 
"Town  Planning  in  .Antwerp,  Past 
and  Future,"  given  at  University  College  bv 
M.  Alfred  Portieije,  Hon.  Secretary  Royal 
Society  of  Architects,  .'\ntwerp.  As  far' as 
the  past  is  concerned,  M.  Portieije  conlincd 
himself  mainly  again  to  an  historical  survey 
of  the  growth  of  the  town.  He  pointed  out 
that  Antwerp  is,  above  all,  a  comniercial 
city,  with  one  of  the  finest  harbours  in 
Northern  luirope.  It  reached  the  zenith  oi 
prosperity  in  the  sixteenth  century,  whilst 
the  seventeenth  century  saw  the  town  at  its 
artistic  height.  A  castle  built  about  .A.D. 
640  close  to  the  hanks  of  the  River  Scheldt 
formed  the  central  point  around  which  the 
earliest  settlement  grew.  As  the  latter  exi)anded  the 
houses  were  largely  built  on  ground  won  from  the 
river,  and  for  centuries  the  constructors  were  hamper- 
ed by  the  rivers  and  canals  and  by  the  existing  forti- 
fications. In  fact,  any  enlargement  on  a  big  scale  was 
a  serious  matter,  as  it  meant  distinbing  and  recon- 
structing the  walls  and  forts.  These  have,  of  course, 
■  always  played  an  exceedingly  important  part  in  the 
history  of  the  town,  and  the  lecturer  mentioned  that 
.Mbrccht  Durer  was  consulted  with  reference  to  tliein 
in  1.^10,  whilst  an  Italian  military  architect,  Donato. 
remodelled   them  in    1540.     The  cathedral  church  of 


Proposed  new  Vancouver  branch  building  tor  the  Canadian  Bank  of 


Icm.  During  the  nineteenth  century  many  modern 
improvements  were  undertaken,  mostly  from  the  de- 
signs of  the  engineer  \'on  Weber,  including  diKks  and 
dry  docks.  In  the  second  half  of  the  century  a  fine 
avenue  was  constructed  along  the  line  taken  up  form- 
erly by  the  city  walls,  and  the  park  and  qnavs  were 
laid  out.  The  lecturer  showed  some  slides  of  public 
buildings  in  the  Renaissance  period,  amongst  which 
were  the  Porte  Imperial,  the  Flemish  theatre,  and  the 
.Vthenaetmi.  Turning  to  the  future.  M.  Portieije  gave 
particulars  of  a  Town  Planning  Competition  held  in 
1910,  and  explained  the  slides  he  was  able  to  show. 
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Canadian  Municipal  Engineers 

E.  Drinkwater,  Town  Engineer,  St.  Lambert,  Que. 


THE  Town  Engineer  of  St.  Lambert,  Que.,  Mr.  E. 
Drinkwater,  has  had  the  advantage  of  more  prac- 
tical experience  in  constructional  work  than  the  aver- 
age professional  man.  He  has  been  identified  with 
many  important  undertakings,  and  his  record  is  an  interesting 
one.  Born  at  Manchester,  England,  in  1869,  he  was  educated 
in  the  Collegiate  and  Technical  Schools  of  that  city,  and 
made  his  first  connection  with  the  constructional  business  at 
the  age  of  eighteen,  when  he  joined  his  father,  who  was  carry- 
ing on  a  general  contracting  business  in  drainage  works, 
street  improvements,  and  the  erection  of  industrial  plants  and 
residences.  Coming  to  Canada  in  1903,  he  was  employed  for 
•  several  years  on  street  railway  work,  and  power  house  con- 


Mr.  E.  Drinkwater,  Town  Engineer  of  St.  Lamlwrt,  Que. 
struction   and   operation.      For   three   years   he   was    General 
Superintendent  and  Chief  Inspector  of  Works  at  Westmount, 
Que.,  having  full  charge  of  drainage  work,  paving,  municipal 
plant  and  maintenance. 

Mr.  Drinkwater  was  appointed  Town  Engineer  of  St. 
Lambert  in  1912.  He  has  charge  of  roads,  drainage,  build- 
ings, waterworks,  and  electric  light — so  that  there  is  ample 
scope  for  the  application  of  his  wide  experience.  He  is  just 
completing  a  general  improvement  scheme  involving  the  ex- 
penditure of  $500,000.  The  project  involves  converting  the 
drainage  system  from  a  combined  to  a  separate  sanitary  and 
storm  system.  Also  it  includes  five  miles  of  sanitary  and 
seven  and  a  half  miles  of  storm  sewers  (all  laid  to  provide 
for  the  ultimate  requirements  of  the  district),  five  and  one- 
half  miles  of  concrete  sidewalk,  and  five  miles  of  street  pave- 
ment in  cement  and  bituminous  concrete. 

A  notable  achievement  of  Mr.  Drinkwater's  is  the  design 
and  construction  of  a  garbage  incinerator.  This  plant  is  de- 
signed with  natural  draught  and  single  chamber.  It  destroys 
mixed  garbage  at  the  rate  of  one  ton  an  hour,  regardless  of 
the  moisture  contained,  and  without  causing  a  nuisance.  Its 
total  cost  was  less  than  $300,  and  it  is  capable  of  dealing  with 
more  than  twice  the  present  requirements  of  St.  Lambert. 

Mr.  Drinkwater  has  just  completed  plans  for  a  sewage 
disposal  plant  .which  will  have  an  ultimate  capacity  of  ten 
million  gallons  a  day. 

In  these  stirring  times  it  is  of  interest  to  note  that  Mr. 
Drinkwater  is  a  cavalry  officer  in  the  Canadian   Militia. 


Suggestions  for  Laying  Terra  Cotta 

TERRA  cotta  should  always  be  set  in  either 
natural  cement  or  Portland  cement,  mixed 
with  sand,  and  in  about  the  same  way  as 
stone  is  set,  says  a  writer  in  The  Building 
Age.  As  soon  as  set,  the  outside  of  the  joints  should 
be  raked  out  to  a  depth  of  three-quarters  of  an  inch 
to  allow  for  pointing  and  to  prevent  chipping.  The 
terra  cotta  should  be  built  up  in  advance  of  the  back- 
ing, one  course  at  a  time,  and  all  voids,  except  those 
projecting  beyond  the  face  of  the  wall,  should  be  filled 
with  grout  or  mortar,  into  which  bricks  should  be 
forced  to  make  the  work  as  solid  as  possible.  All 
blocks  not  solidly  built  into  the  walls  should  be  an- 
chored with  galvanized  iron  clamps,  the  same  as  for 
stonework.  All  projecting  members  over  6  inches  in 
height  should  be  anchored  in  this  way.  After  the 
walls  are  up,  the  joints  should  be  pointed  with  Port- 
land cement  colored  with  a  mineral  pigment  to  cor- 
respond with  the  color  of  the  terra  cotta.  The  point- 
ing is  done  in  the  same  way  as  in  stonework,  except 
that  the  horizontal  joints  in  all  sills  and  washes  of 
belt  courses  and  cornices,  unless  covered  with  a  roll, 
should  be  raked  out  about  two  inches  deep,  calked 
with  oakum  for  about  1  in.,  and  then  filled  with  an 
elastic  cement. 

The  weight  of  terra  cotta  in  solid  blocks  averages 
122  lb.  per  cubic  foot.  When  made  in  hollow  blocks 
ly2  in.  thick,  the  weight  varies  from  65  to  85  lb.  per 
cubic  foot,  the  smaller  pieces  weighing  the  most.  For 
pieces  12  by  18  in.  or  larger  on  the  face,  70  lb.  'per 
cubic  foot  should  be  a  fair  average.  The  crushing 
strength  of  terra  cotta  blocks  in  2  in.  tubes  varies 
from  5,000  to  7,000  lb.  per  square  inch.  Hollow  blocks 
of  terra  cotta,  one  foot  high,  unfilled,  have  sustained 
186  tons  per  square  foot.  From  these  and  other  tests 
I  would  place  the  safe  working  strength  of  terra  cotta 
blocks  in  the  wall  at  5  tons  per  square  foot  when  un- 
filled, and  at  10  tons  per  square  foot  when  filled  solifl 
with  brickwork  or  concrete.  If  it  is  desired  to  test 
the  strength  of  special  pieces,  two  or  three  small  pieces 
should  be  broken  froin  the  blocks  and  ground  to  1  in. 
cubes,  and  then  tested  in  a  machine.  Should  the  aver- 
age result  fall  much  below  6,000  lb.,  the  material  should 
be  rejected. 


Canada  is  playing  a  part  of  growing  importance  in 
supplying  the  allied  armies  with  the  munitions  of  war. 
The  latest  development  in  this  field  is  an  order  worth 
$83,000,000  from  the  Imperial  Russian  Government. 
This  huge  contract,  which  calls  for  five  million  shells, 
has  been  obtained  in  Petrograd  by  Mr.  W.  W.  Butler, 
Senior  Vice-President  of  The  Canadian  Car  &  Foun- 
dry Company.  The  extent  of  the  order  is  such  as  to 
necessitate  submitting  various  parts  to  other  firms  for 
manufacture,  especially  as  three  of  The  Canadian  Car 
&  Foundry  Company's  plants  are  already  turning  out 
shells  to  the  order  of  Great  Britain.  Mr.  Butler  anti- 
cipates development  of  the  Russian-Canadian  trade  on 
permanent  lines. 


To  make  a  permanent  cement  used  for  stopping 
leaks  in  steam  pipes  where  caulking  or  plugging  is  im- 
possible, mix  black  oxide  of  manganese  and  raw  lin- 
seed oil,  using  enough  oil  with  the  manganese  to  bring 
it  to  a  thick  paste ;  apply  to  the  pipe  or  joint  at  leak. 
It  is  best  to  remove  pressure  from  the  pipe  and  keep  it 
sufficiently  warm  to  absorb  the  oil  from  the  mangan- 
ese. In  twenty-four  hours  the  cement  will  be  as  hard 
as  the  iron  pipe. 
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The   Development  of   the   Sand-Lime 
Brick  Industry  in  Europe 

By  E.  R.  Sutcliffe 

TlilC  sand  lime  brick  industry  in  Europe  has  pro-  a  round  figure  of  about  eight  million  dollar.s,  \vitli  a 
gressed  satisfactorily     in     recent  years.     In  profit  of  one  million  eight  hundred  thousand  dollars. 
Germany  and   France  the  progress  has  been  From  my  knowledge  of  the  substantial  way  in  which 
most  marked.     In  France  there  are  about  six  their  plants  usually  are  laid  out,  I  would  put  the  cap- 
times  the  number  of  works  that  there  were  in  1906.  ital  value  of  the  industry  at  50,000,000  marks,  or  cound 

My  connection   with   the  industry  dates   back   to  about  $12,500,000.     I   have  made  out  figures  in  this 
1894,  when  I   made  my  first  design  for  a  sand  lime  way  with  a  view  to  more  clearly  showing  the  imiwrt- 
brick  rotary  table  press,  and  ever  since  I  have  kept  ance  of  the  industry  on  this  side, 
in  close  touch  with  its  progress.     In  those  days  the  The  methods  employed  in  Germany  for  their  manu- 
industry  was  confined  to  Germany,  where  for  years  it  facture  are  various,  but  the   three  following  are  the 
was  retarded  by  different  inventors  claiming  to  hold  principal  systems  adopted.     Given  suitable  local  con- 
process  mono])olies  under  patents.    Between  the  years  ditions,  I   would  put  them  all  on  an  equality  as  re- 
1896  and   1900  the  greater  portion  of  the  machinery  gards  efficiency  and  quality  of  output, 
and  presses  for  the  German  works  was  imported  from  rv,          w        r> 
England,  so  that,  while  the  industry  was  German  in  Charge  Mixer  Process 
its  inception,  much  of  the  pioneer  work  was  origin-  This  process  consists  in  mixing  the  materials  in 
atcd  in  Great  Britain.  a  batch  of  five  hundred  to  as  many  as  four  thousand 

The  development  of  the  industry  in  Europe  up  to  bricks  at  one  mixing.     The  fresh  quicklime  is  ground 

the  year   1906  was  considerable.     Then   it  was  com-  down  to  a  mesh  of  about  30  x  30  per  lineal  inch,  then 

I)uted  that  two  hundred  and  sixty-eight  works  were  fed  along  with  an  equal  quantity  of  sand  (or  in  some 

in  operation  or  being  erected,  with  a  production  of  cases  even  double  or  treble  the  quantity  of  sand)  in- 

about  a  bilHon  bricks  per  annum.    Owing  to  the  War,  to  the  mixer,  at  the  same  time  adding  the  necessary 

1   am  not  able  to  get  accurate  information  as  to  the  quantity  of  water  for  the  hydration  of  the  lime.     This 

present  position,  but  to  the  end  of  1913  I  compute  the  preliminary  charge  is  then  mixed  for  a  period  ranging 

work  in  the  different  European  countries  to  be  as  fol-  from  twenty  to  thirty  minutes,  during  which  time  the 

lows : —  lime  becomes  slaked.    The  remaining  bulk  of  the  sand 

Germany 311     works,  annual   production   about  1,555,000,000 

France    43  "  "  "  "  150,000,000 

Holland 15  "  "  "  "  75,000,000 

Great  Britain  and  Ireland "J  "  "  "  "  15,000,000 

Sweden 9  "  "  "  "  24,000,000 

Denmark 7  "  "  "  "  18,000,000 

Switzerland 4  "  "  "  "  8,000,000 

Austria 4  "  "  "  "  8,000,000 

Spain 4  "  "  "  "  10,000,000 

Norway 3  "  "  "  "  6,000,000 

•      Belgium 3  "  "  "  "  6,000,000 

Portugal    a  "  5,000,000 

Russia 5  "  "  "  "  10,000,000 

419 1,890,000,000 

In  comparing  these  figures  with  the  development  to  bring  the  ])roportions  of  the  mixture  to  six  per  cent.. 

(if  the  industry  in  the  United   States  or  Canada,  the  seven  per  cent,  or  eight  per  cent,  of  lime,  as  the  case 

dimensions  of  the  bricks  made  in  the  various  coun-  may  be,  is   then   added,  and   a   further   mixing  for  a 

tries  should  be  taken  into  account.    The  American  or  period  of  about  ten  minutes  completes  the  operation, 

Canadian  brick  of  8j4  ins.  x  4  ins.  x  2  ins.  has  a  content  after  which  the  material  is  ready  for  pressing. 
of  66  cubic  inches,  whereas  the  size  of  the  German  brick  Sometimes   these   mixers  are  steam   heated,   with 

is  9.)4  ins.  x  4^4  ins.  x  2><  ins.,  or  a  content  of  115.75  steam  jackets;  in   other  cases  a   certain   amount  of 

cubic  inches,  and  an  Austrian  brick  measures  11 1/^  ins.  steam   is   blown    into   the    mixer  during   the   mixing 

X  Syi  ins.  X  2y>  ins.,  or  158  cubic  inches.    The  English  operation,  but  as  naturally  owing  to  the   slaking  of 

and  French  bricks  also  are  larger  than  the  American,  the  lime  the  mixer  becomes  very  hot,  there  is  no  neces- 

so  that  we  may  say  that  the  bricks  in  bulk  would  be  sity  for  steam  heating,  or  even  for  blowing  steam  into 

c(|ual   to   three   thousand   million   American   or   Can-  it.     In  some  cases  .the  mixer  is  tightly  sealed  up  so 

adian  bricks.  that   a   certain   amount   of   pressure   will   rise   in    the 

In  Germany  the  majority  of  sand  lime  bricks  are  mixer  during  the  operation  caused  by  the  steam  gen- 

coiunion   bricks,  and   I   estimate  the  average   selling  erated  in  slaking  the  lime.    In  other  cases  no  attempt 

price  of  the  bricks  at  the  works  at  21  marks,  or,  say,  at  sealing  up  the  drum  is  attempted.     I   have  seen 

$5.10  per  thousand,  and  the  "All  In"  cost  price  of  cases  where  steam  jacketed  mixers  have  been  used, 

manufacture  at  16  marks,  or  say  $3.90  per  thousand,  and  where  in  time  the  interior  lining  of  the  drum  has 

leaving  a  profit  of  $1.20  per  thousand.     Hence  the  to-  been  worn  through  so  that  the  mixer  could  not  stand 

tal  value  of  the  German  trade  in  these  bricks  reaches  the  pressure,  and  then  the  mixing  has  gone  on  with- 


472 


THE    CONTRACT    RECORD 


April  28,  1915 


out  the- use  of  pressure  or  steam,  simply-  the  heat 
generatejl  in  slaking  the  lime  being  sufficient  to  hast- 
en reaction.  Some  of  these  mixers  will  range  in  di- 
mensions capable  of  mixing  a  charge  of  twelve  or 
thirteen  cubic  yards. 

As  a  rule,  the  prepared  material  on  being  dis- 
charged from  the  mixer  is  allowed  to  fall  into  large 
storage  hoppers  with  automatic  feeders  which  regulate 
the  discharge  to  the  various  presses.  Sometimes  edge 
runner  mixing  mills  are  used  for  the  final  preparation 
of  the  material  after  passing  through  the  mixer. 

The  measuring  of  the  sand  and  lime  in  the  re- 
quired quantities  is  occasionally  effected  by  weight, 
but  more  generally  by  using  measuring  hoppers.  In 
other  cases,  where  large  mixers  are  used,  so  many 
wagon  loads  of  sand  will  constitute  the  respective 
charges  along  with  a  hopper  of  lime.  As  the  mixing 
is  invariably  effected  on  the  upper  floor  of  the  build- 
ing, lifts  are  frequently  used  for  taking  the  sand  to 
the  top  storey. 

The  ordinary  method  of  grinding  the  lime  is  to 
use  an  ordinary  ball  mill. 

Hydrated  Lime  Process 

In  this  process  the  lime  is  hydrated  before  mix- 
ing with  the  sand,  and  perhaps  the  most  useful  method 
for  hydrating  the  lime  is  in  large  slaking  drums  or 
trommels,  which  consist  of  drums  about  four  to  five 
feet  in  diameter  and  twelve  to  fifteen  feet  in  length, 
revolving  on  end  trunnions  with  suitable  charging 
ports  in  the  drum.  Into  this  the  lime  is  fed  along  with 
the  required  quantity  of  water  for  hydrating  it ;  the 
drum  is  then  set  revolving  slowly  for  a  period  of  time 


required  for  effecting  the  hydration,  which  will  range 
from  half  an  hour  to  one  hour,  after  which  the  lime 
is  discharged  into  suitable  receiving  hoppers  to  be 
screened  later,  or  in  some  cases  passed  through  a  dis- 
integrator. 

The  final  mixing  of  the  material  with  the  sand 
is  then  effected  through  a  series  of  suitable  measuring 
apparatus  for  measuring  the  required  proportions  of 
sand  and  lime,  the  final  mixing  invariably  being  done 
in  edge  runner  mixing  mills. 

It  is  found  generally  that  it  is  advisable  to  allow 
the  lime  to  stand  for  one  or  two  days  before  being 
drawn  upon  for  mixing  up  with  the  sand,  as  this  al- 
lows the  lime  to  be  more  certainly  slaked.  In  some 
cases,  with  these  slaking  drums,  a  portion  of  the  sand 
is  added  with  the  rough  lime  in  the  drums. 

While  not  now  generally  adopted,  a  system  in  use 
which  gives  fairly  good  results,  and  which  is  simple, 
is  to  simply  charge  up  the  lime  in  side  or  end  tip  wag- 
ons, and  to  pour  into  these  wagons  the  measured  quan- 
tity of  water  which  experience  has  shown  is  required 
for  the  hydration  of  the  lime,  and  then  to  run  the  wag- 
ons during  the  day  time  into  the  hardening  chambers, 
where  they  can  be  kept  warm.  This  lime  is  after- 
wards screened  and  mixed  up  with  the  sand.  This 
system  comes  really  from  one  of  the  first  methods 
used,  which  was  to  have  small  wagons-fitting  beneath 
the  lime  sand  brick  cars  in  which  the  lime  was  steamed 
and  slaked  at  the  same  time  as  the  bricks  were  hard- 
ened, and  such  methods  are  still  in  use  in  a  number  of 
cases. 

In  this  system  the  quicklime  is  ground  in  its  fresh 
state  to  a  mesh  of  about  30  x  .30  per  lineal  inch,  after 


A  sand-lime  brick  building  at  St.  Addresse,  France— tlie  Villa  Hollandaise,  which  the  French  have  placed  at  the  disposal  of  the  Belgian  Government,  and 

which  is  now  the  official  home  of  Belgium's  Foreign  Minister. 
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.Another  sand  lime  brick  building  at  St.  Addresse,  now  being  used  by  the  Belgian  Ministers  of  State  as  temporary  offices.    The  building 

consists  of  a  series  of  flats,  with  shops  underneath. 


which  it  is  measured  in  the  recjuired  proportions  with 
the  sand,  and  then  mixed  in  paddle  mixers,  where  the 
necessary  quantity  of  water  is  added  for  hydrating  the 
lime.  The  material  is  then  allowed  to  fall  into  large 
silos  or  bins,  where  it  is  permitted  to  rest  for  a  period 
ranging  from  five  hours  up  to  twenty-four  hours,  after 
which  the  material  is  drawn  upon  for  the  final  mix- 
ing with  additional  water,  if  necessary,  and  passed  on 
to  the  presses. 

The  silos  or  bins  into  which  this  material  is  put 
are  usually  arranged  in  such  a  way  that  while  one  bin 
is  being  charged  the  other  can  be  drawn  upon  for  use 
in  the  plant.  The  most  general  type  of  sikis  used  are 
those  consisting  of  cylindrical  drums  made  of  steel, 
with  an  automatic  discharge  apjiaratus  at  the  base 
of  the  bin,  the  paddle  mixer  for  mixing  the  materials 
being  placed  on  an  upper  staging  erected  over  the 
top  of  these  silos,  so  that  the  mixed  material  can  gravi- 
tate into  one  or  the  other. 

Ordinary  paddle  mixers  are  used  ior  the  final  mix- 
ing of  the  material  prior  to  its  coming  to  the  press, 
and  in  some  cases  edge  runner  mixing  mills  are  used 
for  this  final  mixing.  In  a  representative  plant  the 
silos  will  be  fifteen  feet  in  diameter  and  about  thirty- 
five  feet  in  height. 

The  largest  sand  lime  brick  works  in  the  world — 
viz.,  that  of  R.  Gutman,  near  Berlin,  Germany — oper- 
ates on  the  silo  system  as  above  described.  This 
plant  when  in  full  operation  has  an  output  of  five 
hundred  thousand  bricks  a  day.  It  is  a  wonderfully 
well-organized  works. 

Some  of  the  German  brick  works  are  fitted  up  with 


small  electric  locomotives  for  hauling  the  wagons  of 
bricks  into  and  out  of  the  hardening  chambers  and  to 
the  stacking  ground.  A  feature  which  I  have  seen  in 
use  in  the  larger  works  is  to  collect  a  whole  train- 
load  of  cars  sufficient  to  fill  a  chamber  on  to  one  trans- 
fer car,  which  is  then  propelled  in  front  of  the  hard- 
ening chambers  and  the  whole  train-load  run  in  en 
bloc.  Such  a  method,  where  plants  are  run  night  and 
day  and  the  hardening  chambers  are  kept  in  constant 
operation,  results  in  economy  and  permits  of  the 
chambers  being  used  to  the  fullest  extent. 

The  great  strides  made  in  this  industry  in  Ger- 
many are  due  largely  to  the  early  recognition  that  the 
ordinary  machinery  as  usetl  for  making  clay  bricks 
was  unsuitable  for  making  lime  sand  brick,  and  the 
consequent  provision,  of  strong  massive  machinery 
suitable  for  the  heavy  work  demanded  of  it.  Then, 
also,  it  was  recognized  early  that  tiie  industry  would 
be  stunted  if  the  manufacturer  aimed  at  supplying  the 
facing  brick  trade  only.  The  prejudice  against  the 
bricks,  which  was  strong  at  first,  was  overcome,  with 
the  result  that  they  are  accepted  quite  as  freely  as 
burnt  bricks. 

In  France  much  artistic  taste  has  been  shown  in 
using  these  bricks.  The  color  seems  to  please  the  * 
French  taste,  and  the  refined  effects  they  obtain  with 
them  are  most  pleasing.  They  are  thus  largely  used 
for  facing  purposes,  and  their  selling  price  is  much 
higher  than  in  Germany,  but,  on  the  other  hand,  their 
manufacturing  costs  are  greater.  The  two  photographs 
show  two  lime  sand  brick  buildings  at  St.  Addresse, 
near  Havre  in  F"rance.  which,  besides  showing  the  re- 


474 


THE    CONTRACT    RECORD 


April  28,  1915 


fined  French  taste  in  the  use  of  their  bricks,  possess 
interest  at  the  moment  as  being  placed  by  the  French 
Government  at  the  disposal  of  the  Belgian  Govern- 
ment. The  building  in  Place  Frederic  Sauvage  is  uped 
by  the  Belgian  Ministers  of  State  as  temporary  offices. 
The  building  is  in  a  series  of  flats  with  shops  under- 
neath. The  Villa  Hollandaise  is  being  used  as  the 
official  home  of  the  Belgian  Foreign  Minister. 

The  method  of  manufacture  in  France  is  chiefly 
on  the  slaked  lime  process.  The  French  lime  is  ob- 
tained principally  from  soft,  but  very  pure  limestone, 
and  slakes  readily  to  an  extremely  fine  powder.  The 
hydrated  lime  industry  has  developed  into  an  import- 
ant industry,  and  consequently  suitable  hydrated  lime 
is  readily  obtainable,  and  many  lime  sand  plants  ob- 
tain their  lime  ready  hydrated  from  the  lime  works. 
In  most  works  edge  runner  mixing  mills  are  used  for 
the  preparation  of  the  materials.  The  tendency  has 
been  to  install  light  machinery,  but  it  is  gradually  be- 
ing realized  by  makers  that  more  robust  machinery 
is  required.  In  France  the' lime  sand  brick  has  come 
to  stay,  and  there  is  no  fear  but  that  the  industry  will 
develop  rapidly.  I  look  for  great  developments  as 
soon  as  the  present  European  War  is  ended. 

In  Great  Britain  the  progress  of  the  industry  is 
slow,  in  part  due  to  the  continued  depression  of  the 
building  trades,  caused  in  a  great  measure  by  new 
Acts  of  legislation. 

There  is  a  scarcity  of  housing  accommodation,  but 
the  returns  on  the  capital  invested  in  cottages  and 
house  property  are  too  low  to  tempt  private  enter- 
prise. However,  this  is  a  state  of  affairs  which 
promises  to  right  itself  in  the  near  future.  A  reason 
for  the  slow  progress  is  also  to  be  traced  to  the  fact 
that  we  have  in  all  parts  of  the  country  excellent 
shales  and  clays  for  brickmaking.  In  the  north  the 
quality  of  the  clay  and  shale  bricks  is  particularly 
good,  being  made  almost  exclusively  on  the  stiff 
plastic  and  plastic  process,  and  to  compare  with  such 
bricks  in  quality  a  high  grade  lime  sand  brick  is  re- 
quired, necessitating  the  use  of  tube  mills  or  other 
grinders. 

Then,  again,  common  shale  and  clay  bricks  of  about 
double  the  cubic  dimensions  of  an  American  brick  are 
sold  at  $5  to  $6  a  thousand,  so  that  the  opening  for 
lime  sand  bricks  is  limited  to  particular  areas  and  for 
use  as  facing  bricks.  At  the  same  time,  high-class 
quality  lime  sand  bricks  could  be  made  under  Eng- 
lish conditions,  to  sell  at  even  this  low  price,  with  fair 
profits ;  but  for  the  development  of  a  new  industry 
where  some  prejudice  has  to  be  overcome  higher  re- 
turns are  looked  for.  We  have  suffered  also  from  the 
unscrupulous  company  promoter,  and  a  number  of 
plants  have  in  the  past  been  installed  which  were 
doomed  to  failure  from  the  commencement,  their  only 
object  being  to  fill  the  purse  of  someone  with  a  "pro- 
cess" for  sale.  In  one  case  a  plant  was  installed  in 
which  the  sand  had  to  be  carted  to  the  works  at  a 
cost  of  about  $6  to  $7  a  thousand  bricks.  In  another 
case  a  pinch  of  snuff  or  something  equally  beneficial 
was  mixed  in  with  the  mixture,  and  in  this  case  the 
layout  of  the  machinery  gave  the  impression  that  it 
had  been  erected  where  the  lorryman  thought  it  most 
convenient  to  unload  his  lorries. 

In  London  and  the  south  of  England  there  are 
good  openings  for  these  bricks,  sand  being  plentiful 
and  clay  bricks  expensive.  _  One  plant  in  the  London 
district — that  of  Mr.  Jesse  Clark,  at  Croydon — is  doing 
extremely  well. 

In  Holland  the  lime  sand  brick  industry  has  taken 


a  firm  position.  Considering  the  population,  the  in- 
dustry has  made  as  much  progress  there  as  it  has  in 
Germany,  the  type  of  plant  and  the  methods  adopted 
being  similar  to  those  employed  in  Germany. 

Altogether,  I  consider  that  Europe  has  made  satis- 
factory progress  in  this  industry.  Apart  from  lime 
sand  bricks,  on  similar  processes  immense  quantities 
of  bricks  are  made  from  blast  furnace  slag,  while  in 
France  clinker  obtained  from  the  burning  of  town 
refuse  and  from  boiler  ashes  is  utilized  largely  for 
brickmaking,  the  method  employed  for  such  manu- 
facture being  analagous  to  that  used  in  lime  sand  brick 
manufacture. 


British  Method  of^  Laying  Brick 

THERE  is  no  craft  in  the  building  trade  that 
looks  so  simple  and  easy  to  an  outsider  as 
bricklaying ;  yet  if  an  amateur  undertakes  to 
lay  a  brick  he  will  probably  be  surprised  at 
the  results  as  compared  with  his  pre-conceived  notions. 
Apart  from  gauged  arches  and  ornamental  carved 
brickwork  where  drawings  are  necessary,  there  is  not 
any  great  amount  of  intricacy  in  setting  out  and  exe- 
cuting an  ordinary  brick  building,  says  F.  Felling, 
writing  in  the  ^'Building  World." 

Spreading  the  Mortar 

Before  laying  a  brick  it  is  necessary  to  have  some 
knowledge  of  spreading  the  mortar.  It  should  be 
spread  evenly  to  the  required  thickness  so  that  there 
shall  be  no  violent  knocking  to  set  the  brick  into  its 
proper  position.  The  spreading  of  the  mortar  also 
finds  out  any  extraneous  lumps  that  would  prevent 
the  brick  lying  solid.  The  mortar  should  be  suffici- 
ently soft  and  plastic  as  to  be  easily  spread  with  the 
trowel,  and  by  its  being  plastic  the  waste  of  mortar 
will  be  more  considerably  reduced  than  would  be  the 
case  if  the  mortar  were  short. 

The  bricklayer  in  working  to  the  line  will  take  up 
and  spread  about  three  trowelfuls  of  mortar  in  suc- 
cession, as  this  is  generally  found  to  be  sufficient  at 
one  time,  or  the  mortar  will  stiffen  before  the  bricks 
are  laid.  In  getting  up  piers  and  quoins  only  suffi- 
cient mortar  is  spread  to  take  one  brick,  and  the  brick 
is  laid  before  spreading  more  mortar.  In  every  case 
the  bed  is  left  a  little  hollow  in  the  centre  and  full  at 
the  edges,  so  that  when  the  brick  is  tapped  into  posi- 
tion with  the  trowel  it  will  lie  firm.  The  mortar  should 
be  sufficiently  soft  to  adhere,  when  drawn  to  the  side 
of  a  brick,  as  a  cross  joint.  It  is  necessary  that  the 
brick  itself  should  be  damp  and  free  from  dust  to  facili- 
tate the  adhesion  of  the  mortar. 

Qualifications  as  a  Bricklayer 

The  writer  on  one  occasion  heard  it  said  by  an 
authoiity  on  brickwork  that  to  see  a  bricklayer  hand- 
ling the  trowel  and  spreading  the  motar  was  a  good 
guide  as  to  his  abilities  at  bricklaying.  The  manipula- 
tion of  the  mortar  is  by  no  means  an  unimportant  part 
of  bricklaying,  and  in  reference  to  the  cross  joints,  un- 
less the  same  amount  of  mortar  is  applied,  the  face 
bond  will  be  affected  through  the  perpends  not  being 
properly  kept,  thus  spoiling  the  looks  of  the  face  work 
and  weakening  the  bond. 

The  footing  courses  will  be  the  start  of  bricklay- 
ing in  a  new  building,  and  in  reference  to  the  footings 
it  need  only  be  said  that  the  courses  should  be  per- 
fectly level  and  consist  of  all  headers. 

The  next  important  item  is  getting  up  the  corners, 
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known  technically  as  quoins.  These  require  to  be  level 
and  upright,  for  upon  them  depend  the  level  and  per- 
pendicularity of  the  adjacent  wall. 

It  should  be  stated  that  in  starting  to  build  a  quoin 
there  is  a  right  and  a  wrong  way  to  lay  a  brick.  Some 
bricks  have  one  frog,  some  have  two  frogs,  and  some 
have  none  at  all.  In  the  case  of  bricks  with  one  frog, 
the  frog  should  be  laid  uppermost,  although  some- 
times, in  order  to  keep  a  thin  joint,  they  are  laid  frog 
downward.  There  is,  of  course,  no  alternative  with 
a  brick  having  two  frogs ;  they  are  a  special  kind  of 
brick,  and  do  not  form  the  general  mass  of  brickwork. 
In  the  case  of  a  brick  without  a  frog,  the  brick  should 
be  laid  the  same  way  as  moulded.  This  is  generally 
distinguished  by  faint  lines  indicating  where  the  clay 
was  struck  ofif  in  filling  the  mould ;  but  in  every  case 
where  the  brick  is  hollow  on  the  bed  the  hollow  side 
must  be  laid  downward. 

Whatever  bond  is  used  in  walls  over  4j^  ins.  thick, 
a  2y4-m.  lap  shoidd  be  given.  This  is  obtained  by  cut- 
ting a  closer  to  a  wooden  gauge  of  the  requisite  width. 
It  is  always  used  next  to  the  starting  header ;  then  the 
bond  is  kept  right  on  the  face  by  making  the  cross 
joints  the  same  width.  The  dimensions  of  the  bricks 
must  be  uniform. 

Tools  Necessary  for  the  Purpose 

In  building  the  quoin  the  bricklayer  uses  a  plumb 
rule,  straightedge,  and  spirit  level  to  guide  him  to 
keep  the  brickwork  true.  After  the  quoin  is  raised 
about  2  ft.,  the  plunibrule  is  not  much  used  except  as  a 
check  for  correctness.  The  bricklayer  uses  a  straight- 
edge for  every  second-course  corner  brick  laid,  the 
bottom  part  of  the  straightedge  resting  firmly  against 
the  plumb  bricks  below.  Two  things  should  be  avoid- 
ed in  getting  up  corners  so  that  the  intermediate  brick- 
work when  built  shall  bed  solidly  on  the  quoin.  Of 
course,  this  does  not  refer  to  toothings  left  out  for 
another  wall,  to  be  bonded  into  an  existing  wall  at  a 
later  date. 

In  reference  to  the  thickness  of  the  bed  joints  it 
may  be  stated  that  the  happy  medium  is  the  best- 
neither  too  thick  nor  too  thin.  This  is  best  obtained 
by  measuring  the  height  of  four  bricks  laid  dry,  and 
then  allowing  another  inch  for  bed  joints. 

Having  got  the  corners  up  about  3  ft.  high,  a  gauge 
rod  should  be  used  to  see  that  both  quoins  are  rising 
correctly.  It  is  much  better  and  (juicker  and  quite  as 
accurate  as  levelling ;  of  course,  it  is  assumed  that  the 
corners  have  started  from  the  same  level  course.  Next 
the  intermediate  part  is  filled  in  by  straining  a  line 
from  corner  to  corner.  If  there  is  much  length  of  line 
it  will  require  tingling  up  to  keep  it  from  sagging. 
To  tingle  a  line  it  is  best  to  have  a  plumbing  place 
at  that  point  where  the  tingle  is  to  be  fixed  so  as  to 
ensure  the  work  being  kept  true.  When  the  tingle 
brick  is  laid  plumb  with  the  correct  thickness  of  joint, 
a  short  piece  of  string  is  looped  round  the  line  and 
the  line  drawn  up  to  the  edge  of  the  brick.  The  tingle 
is  fastened  on  the  top  of  the  brick  by  a  small  pat  of 
mortar,  on  which  is  placed  a  piece  of  brick  to  keep  the 
tingle  firm.  The  line  should  be  looked  through  each 
time  it  is  raised  as  to  its  correctness,  for  the  truer  the 
line  the  more  regular  the  work. 

Laying  Bricks  to  the  Line 

In  laying  the  bricks  to  the  line  it  is  necessary  to 
have  an  eye  on  the  top  and  l)ottom  front  edge  of  the 
brick  at  the  same  time,  so  that,  when  laid,  the  brick 
will  be  flush  with   the  one  beneath   it  and   also  just 


clear  of  the  line ;  then  there  will  be  no  hatching  or 
irregularities  of  the  face  bricks,  which  spoils  the  ap- 
pearance of  otherwise  good  work. 

The  ideal  way  of  layirtg  a  face  brick  is  to  avoid  any 
hard  knocking  of  the  brick  to  get  it  into  its  proper 
position  after  the  mortar  has  been  spread.  In  fact,  the 
brick  should  be  just  squeezed  or  pressed  into  its  bed 
by  a  slight  rubbing  motion,  and  the  superfluous  mortar 
caught  on  the  trowel  to  form  a  cross  joint  for  the 
next  brick  to  be  laid. 

This  buttering  of  the  cross  joint  is  sometimes  ob- 
jected to,  but  if,  after  the  course  is  laid  the  remaining 
l)art  of  the  joint  is  properly  flushed  up,  the  objection 
is  more  apparent  than  real ;  it  is  the  omission  of  pro- 
perly flushing  up  each  course  that  causes  bad  work. 

The  bricklayer  always  examines  a  brick  before  lay- 
ing it.  The  reason  is  to  see  which  end  and  face  is 
square  one  with  the  other;  also,  in  face  work  the 
brick  is  examined  as  to  its  color  and  freedom  from 
chips  and  flaws. 

Importance  of  "Sectional"  Bond 

No  mention  will  be  made  of  the  diflferent  kinds  of 
bond  in  general  use,  as  they  are  too  well  known,  but 
perhaps  it  is  as  well  to  mention  an  important  item 
which  is  often  overlooked,  namely,  sectional  bond.  No 
matter  which  bond  is  used  on  the  face  of  the  work  the 
same  bond  must  be  kept  through  the  thickness  of  the 
wall.  In  other  words,  sectional  bond  is  that  the  trans- 
verse joints  run  imbroken  through  the  wall.  When 
sectional  bond  is  absent,  strength  will  be  wanting.  It 
should  have  been  mentioned  that  in  laying  bricks  as  an 
oversailing  course,  whether  plain  or  moulded,  the 
bricklayer  strains  the  line  to  the  bottom  front  edge 
of  bricks  and  not  to  the  top.  The  reason  for  this  is 
that  it  is  the  underside  or  bottom  edge  of  the  brick 
course  that  catches  the  eye. 

A  passing  reference  as  to  bats.  These  accumulate 
by  handling  in  transit-  from  the  brick  manufacturers 
to  the  job,  and  the  proportion  of  bats  to  a  given  quan- 
tity of  bricks  will  depend  on  the  quality  of  the  bricks 
themselves.  It  is  only  fair  to  the  builder  who  has  to 
pay  for  them  that  they  should  be  used  on  the  job,  and 
the  bricklayer,  in  using  them  with  discretion  as  they 
come  to  hand,  will  not  harm  the  work  to  any  appreci- 
able extent.  The  evil  of  using  bats  is  when  they  are 
allowed  to  accumulate  to  such  an  extent  that  they  be- 
come a  nuisance  on  the  scaffolding  and  the  bricklayer 
uses  them  in  one  part  of  the  wall  in  order  to  get  rid 
of  them. 

In  conclusion,  good  bricklaying  may  be  distin- 
guished by  the  regularity  of  the  face  bond ;  by  the  ab- 
sence of  broken  bond ;  the  levelness  of  the  bed  joints ; 
the  perpendicularity  of  all  angles,  external  or  internal, 
producing  sharp,  well-defined  lines;  and  the  general 
smoothness  of  the  face  work. 


Contractors  in  their  eagerness  to  secure  work  for 
their  outfits  often  neglect  the  necessary  precaution  of 
ascertaining  the  amount  of  funds  available  for  the  un- 
dertaking, says  Engineering  and  Contracting.  This 
spring  a  contractor  took  the  contract  for  building  some 
roads  for  a  township.  The  contract  price  was  $39,000. 
The  township  had  authorized  a  bond  issue  of  $30,000 
and  had  an  available  surplus  in  the  treasury  of  $5,000. 
The  roads  were  constructed,  but  when  it  came  time  for 
a  settlement,  payment  of  the  excess  over  the  $35,000 
was  refused  on  the  ground  that  the  township  board 
had  no  authority  to  enter  into  a  contract  for  anv  greater 
sum  than  the  amount  of  the  bond  issue.    The  contrac- 
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tor  brought  suit,  but  the  Court  sustained  the  conten- 
tion that  he  had  no  cause  for  action.  As  a  result  the 
township  g^ets  $4,000  worth  of  work  and  the  contractor 
gets  the  experience. 

Bridge  Practice  in  India 

A  three-truss  single-track  deck  bridge  is  an  inter- 
esting structure  on  the  Northwestern  Railway,  of  In- 
dia, and  is  the  result  of  reinforcing  the  original  two- 
truss  bridge  to  carry  heavier  loads.  This  is  the  Bish- 
endore  Bridge  on  the  Jhelum  &  Rawalpindi  line.  The 
deck  spans  are  of  the  Warren  truss  type,  on  masonry 
piers,  and  the  new  central  truss  is  deeper  than  the  old 
trusses.  To  permit  of  placing  the  new  truss  it  was 
necessary  to  remove  the  rivetted  cross-bracing  and 
substitute  a  temporary  bolted  system  of  bracing,  so 
that  sections  could  be  removed  while  the  truss  mem- 
bers were  being  placed  in  position,  and  the  bracing 
immediately  replaced  and  bolted.  After  the  erection 
of  the  trusses  .was  completed,  this  bolted  bracing  in 
turn  gave  place  to  a  new  and  permanent  riveted  brac- 
ing, specially  designed  and  adjusted  to  transfer  the 
proper  proportion  of  the  load  to  the  new  truss. 


Mainly   Constructional 

East  and  West  — From  Coast  to  Coast 


'  The  Sewer  Paving  and  Construction  Company,  Mont- 
real,   have   obtained   a   charter. 

Mr.  E.  R.  Gray,  Toronto,  has  been  appointed  Assistant 
City  Engineer  of  Hamilton  under  Mr.  A.  F.  Macallum. 

F.  Benard  &  Sons  is  the  name  of  a  new  general  con- 
tracting firm  with  head  office  at  Montreal,  registered  by 
Mr.  J.   E.   Benard. 

Twelve  applications  were  received  for  the  position  of 
City  Engineer  of  Cranbrook,  B.  C.  The  salaries  asked  ranged 
from   $100   to   $155. 

The  building  permits  in  Quebec  last  month  registered 
a  gain  over  the  figures  for  March,  1914.  The  total  were 
$412,780  and  $342,542   respectively. 

There  will  be  considerable  activity  in  street  work  at 
Hamilton  this  season.  Concrete  pavements  and  curbs  are  to 
be  laid  on  thirty  streets  at  a  cost  ef  $22,000,  The  work  is 
to  be  started  in  June. 

The  F.  W.  Thorold  Company,  Limited,  2  Toronto  Street, 
Toronto,  have  been  appointed  Consulting  Engineers  by  the 
Meaford  Town  Council  in  coiuiection  with  the  extension  i>i 
the   water-works   system. 

Messrs.  Darling  &  Pearson,  the  well-known  Toronto 
architects,  have  been  retained  by  the  Canadian  Pacific  Rail- 
way to  prepare  plans  for  the  new  station  at  North  Toronto. 
The  building  will  cost  some  $800,000. 

At  Calgary,  recently,  the  local  branch  of  the  Canadian 
Society  of  Civil  Engineers  gave  an  informal  dinner  in  honor 
of  Mr.  William  Murdoch,  City  Engineer  of  St.  John,  N.B., 
who  gave  an  interesting  address  on  engineering  works  at 
St.   John. 

The  city  of  Westmount,  P.Q..  are  extending  their  new 
lighting  system,  and  will  now  install  6.6  ampere  inverted 
magnetite  arc  lamps  at  many  cross  streets.  Contracts  have 
been  placed   for  the   supply   of  lead   covered   cable   with   the 


Eugene  F.  Phillips  Electrical  Works,  Limited,  Montreal; 
cast  iron  standards,  J.  Watson  &  Son,  Montreal;  and  the 
lamps,    Canadian    General    Electric    Company. 

Mr.  H.  S.  Van  Scoyoc,  Chief  Engineer  of  The  Toronto- 
Hamilton  Highway  Commission,  gave  an  illustrated  address 
on  "Concrete  Highway  Construction"  at  a  meeting  of  the 
Toronto  Branch  of  The  Canadian  Society  of  Civil  Engi- 
neers, held  on  the  evening  of  April  22nd  at  the  headquarters 
of  The   Engineers'  Club   of  Toronto. 

We  have  received  from  Mr.  Norman  .\.  Ruse,  Publicity 
Commissioner  of  the  city  of  Regina,  an  attractive  album 
of  views  of  the  city.  The  booklet  is  attractively  bound,  and 
well  designed  and  compiled  throughout.  It  is  a  photographic 
record  of  the  growth  of  Regina  during  the  last  decade — a  re- 
cord that  is  at  once  convincing  and  compelling. 

With  the  object  of  facilitating  the  supply  of  road  oils 
for  binding  and  dust-laying  purposes,  The  Asphalt  and 
Supply  Company,  Limited,  Montreal,  are  erecting  on  the 
MoiUreal  harbor  front  three  steel  storage  tanks,  with  a 
caijacity  of  90,000  barrels.  A  tank  steamer  with  a  cargo  of 
10,000  tons  of  asphaltic  road  oil  is  now  on  its  way  from 
Mexico  to  the  port,  and  the  tanks,  two  of  which  have  a 
capacity  of  37,500  barrels  each,  will  be  ready  to  receive  this 
shipment.  The  Mexican  Eagle  Oil  Company,  for  which  the 
.Asphalt  &  Supply  Company  are  the  Canadian  agents,  are 
co-operating  in  an  eflfort  to  enlarge  the  business  in  road  oils, 
and  as  the  Mexican  Eagle  Company  have  a  large  fleet  of 
steamers,  they  can  easily  supply  all  the  oil  required.  The 
oil.  refined  in  Mexico,  can  be  pumped  direct  into  storage 
cars  and  despatched  to  buyers  in  any  part  of  the  Dominion. 

The  city  of  Montreal  have  awarded  the  contracts  "for 
the  new  system  of  lighting  on  a  portion  of  St.  Catherine 
Street  and  on  Bleury  Street,  which  will  result  in  the  aboli- 
tion of  the  present  unsightly  poles.  The  scheme  provides 
for  the  installation  of  eighty-four  G.6  luminous  arc  lamps 
of  the  inverted  type,  on  ornamental  poles  of  special  design 
which  will  be  spaced  125  feet  apart.  G.  M.  Gest,  Limited, 
Montreal,  obtained  the  contract  for  furnishing  and  instal- 
ling the  standards,  for  $6,095;  the  Eugene  F.  Phillips  Elec- 
trical Works  Limited,  Montreal,  the  cables  and  wiring,  for 
$31,211;  and  the  Canadian  General  Electric,  the  lamps,  for 
$10,657.  The  electrical  portion  of  the  work  will  be  done 
by  the  Eugene  F.  Phillips  Electrical  Works,  Limited,  their 
contract  price  including  the  supply  of  about  56,000  feet  No". 
6  B  &  S  twin  conductor  paper  insulated,  lead  covered  cable 
and  the  wiring,  which  will  be  No.  6  B  &  .S  single  conductor 
varnish  cambric  insulated  and  braided;  also  the  cut-offs  and 
pot  heads  and  lightning  arresters.  The  work  will  be  com- 
menced early  in  May. 

Lt.-Col.  Lacey  R.  Johnson,  whose  appointment  as  Gen- 
eral Welfare  Agent  of  the  C.  P.  R.  was  reported  recently  in 
our  columns,  died  on  Saturday,  April  17,  at  his  Montreal 
residence,  after  three  weeks'  illness.  Col.  Johnson  was  a 
native  of  Abingdon,  Berks,  England,  and  served  an  ap- 
prenticeship at  the  Great  Western  Railway  Works,  Swindon. 
After  three  years'  residence  in  India,  he  came  to  Canada  in 
1882,  taking  service  with  the  Grand  Trunk.  Later  he  joined 
the  C.  P.  R.,  and  after  holding  various  positions  was  trans- 
ferred in  1901  to  Montreal,  as  Assistant  Superintendent  of 
Motive  Power.  Eleven  years  later  he  was  made  General 
Superintendent  of  the  Angus  Shops,  a  position  which  he  held 
until  he  was  appointed  General  Welfare  Agent.  Col.  John- 
son was  greatly  interested  in  military  work.  He  was  a 
member  of  the  Shell  Committee,  and  at  V'alcartier  he  was  in 
charge  of  the  shell  tests.  In  1906  he  became  a  member  of 
the  Canadian  Society  of  Civil  Engineers.  He  was  also  a 
member  of  the.  Institute  of  Mechanical  Engineers,  and  a  past- 
president  of  the   Canadian   Railway   Club. 
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The   Gost-pIus-a-Fixed    Sum    Method   as    a 
Substitute  for  Gontract  Work 

Tl  I E  award  of  contracts  on  the  "cost-plus-a-fixed 
.suin"  basis,  which  is  the  subject  of  a  recent 
communication,  has  certain  phases  which  arc 
worthy  of  comment.  The  advocates  of  this 
method  contend  that  the  "lowest  price"  is  not  often 
the  best  price,  and  that  it  does  not  represent  the  vahie 
that  it  has  on  paper.  There  may  be  an  element  of 
truth  in  this  arf,niment,  l)Ut  the  contentions  adduced 
further  savour  of  the  Utopian :  it  is  urged,  with  some 
reason,  that  the  present  system  of  competition  among 
contractors  is  not  wholly  advantageous  to  the  owner, 
while  it  is  often  ruinous  to  the  contractor;  but  there 
are  defects  in  every  human  .system,  and  it  is  difficult 
to  see  how  the  main  end — that  of  competition- 
be  served  by  the  '"cost-pUis-a-fi.xed-sum"  method. 

The  communication  to  which  we  have  referred 
cornes  from  Mr.  H.  .Say ward.  Secretary  of  the  Master 
lUiilders'  Association,  of  I'oston,  who  tells  us  thai 
"competition  under  'cost-plus-a-fixed-sum'  is  competi- 
tion 'before  the  fact' — that  is,  before  the  owner  comes 
forward  with  his  propo.sition  to  build."    This  is  a  pecu- 


An  Appreciation  from  Holland 

Rotterdam,  April  19,  1915. 
Editor  Contract  Record: 

The  Empire  Number  of  The  Contract  Rec- 
ord and  Engineering  Review  is  a  most  valuable 
publication,  and  wrill  be  very  useful  as  a  book  of 
reference.  1  have  read  many  of  the  contributions 
with  great  interest — notably  those  by  the  Hon- 
ourable the  Minister  of  Trade  and  Commerce 
and  by  the  Commissioner  of  Commerce. 
Yours  faithfully, 

J.  T.  Lithgow, 
Canadian  Trade  Commissioner. 


liar  statement,  and  it  is  none  the  more  lucid  bv  virtue 
of  its  association  with  a  legal  quibble.  Can  anv  one 
imagine  competition  after  the  fact?  In  explanation. 
Mr.  Sayward  proposes  that  builders  should  "demon- 
strate" to  the  prospective  owner  what  they  have  ac- 
complished in  the  past  in  the  wav  of  economical, 
speedy  and  effective  work.  "In  this  way,"  he  says, 
•tiure  will  be  a  very  real  competition,  in  which  build- 
ers will  vie  with  one  another  for  the  favowr  of  own- 
ers who  are  to  build  in  the  future.  Likewise  there  will 
be  a  notable  cutting  of  costs  to  the  owner— and  it  will 
be  a  cost  that  will  stay  cut.  because  there  will  be  no 
temptation  to  'skin  the  job'  in  order  to  avoid  loss  on 
the  contract." 

To  our  mind  this  argument  is  absolutely  unswmd. 
and  It  is  astonishing  to  find  it  advanced  by'those  who 
lay  claim  to  speak  with  authority  on  contracting  mat- 
ters. What  Mr.  Sayward  advocates  is  a  sort  of  com- 
I'ctition  of  reputations,  without  the  consideration  of 
dollars  and  cents— a  hopeless  proposition.  Reputa- 
tion is  a  common  factor  in  both  cases,  so  that  under 
the  "cost-plus-a-hxcd-sum"  .system  building  contracts 
;ue  removed  from  the  active  area  of  competition,  and 
the  field  is  thrown  open  to  untold  malpractice  on  the 
part  of  the  architect— and  it  is  quite  as  necessary  to 
keep  a  close  eye  upon  the  architect  as  upon  the  con- 
tractor.   Collusion  between  architects  and  contractors 
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has  been  an  endless  source  of  trouble  in  the'  building 
business. 

We  are  told  of  a  contractor  who  efifected  a  saving 
of  seven  cents  in  cost  per  cubic  foot  of  brick  laid  by 
improved  methods  of  transporting  the  material  to  the 
stagings.  This  may  have  been  done — we  should  like  to 
know  how — but  it  is  hard  to  accept  the  statement  that 
such  a  reduction  of  cost  "would  seem  to  be  particularly 
a  development  of  the  'cost-plus-a-fixed-sum'  method." 
Surely  there  is  far  greater  incentive  to  such  economies 
in  ordinary  competitive  work,  where  the  contract  price 
is  a  fixed  quantity. 

Whenever  anybody  comes  forward  with  a  departure 
from  established  rule  he  makes  a  mistake  in  trying  to 
build  up  the  new  system  by  pulling  down  the  old.  It 
is  no  special  recommendation  for  the  "cost-plus-a- 
fixed-sum"  method  that  under  the  contract  system  "a 
careless,  indolent  or  unscrupulous  contractor  is  open  to 
the  temptation  to  save  himself  or  add  to  his  profits  by 
skimping  work  and  materials,  by  'skinning'  sub-con- 


tracts, or  by  other  such  practices,  rather  than  by  cut- 
ting the  cost  through  improved  methods."  Such  state- 
ments build  up  a  wall  of  prejudice  which  makes  it  im- 
possible to  discern  virtue  in  the  alternative  proposition 
— though  it  may  have  some. 

The  very  foundation  of  contract  work  is  reputa- 
tion. In  these  days  of  keen  competition,  especially, 
one  might  paraphrase  the  old  saying  into  "Give  a  con- 
tractor a  bad  name,  and  hang  him."  A  man  with  a 
building  proposition  to  put  through  would  be  addle- 
pated  indeed  were  he  not  to  give  the  greatest  consider- 
ation to  the  reputation  of  the  men  he  employed — first 
and  foremost  the  architect,  and  then  the  contractors, — 
the  select  few  upon  whom  one  can  always  rely  for  an 
honest  job,  put  through  on  a  scientific  basis  of  economy 
and  efficiency. 

Rogues,  like  the  poor,  we  shall  always  have  with 
us;  but  we  can  see  their  number  multiplied  by  the  sub- 
stitution of  the  "cost-plus-a-fixed-sum"  method  for  the 
contract  svstem. 


Concerning  Annual  and  Other  Reports 


IT  is  common  knowledge  that  in  an  architectural 
competition  to  be  judged  by  laymen  an  attractive, 
easily  understood  picture  usually  wins  over  a 
plain,  uninteresting  drawing,  despite  the  fact  that 
the  latter  may  present  much  the  better  design,  com- 
ments The  Engineering  Record.  Engineering  works 
frequently  do  not  lend  themselves  to  pictiu'es  made 
by  either  pencil  or  camera.  Consequently,  word  pic- 
tures become  the  more  important.  Whether  describ- 
ing work  done  or  to  be  done,  whether  annual  or  spe- 
cial, that  report  will  be  most  successful  in  winning 
approval  which  first  arrests  attention,  then  holds  in- 
terest by  a  sequential,  live  and  logical  development 
of  the  subject,  and  finally  leaves  in  the  reader's  mind 
a  clean-cut,  comprehensive  idea  of  the  project,  with 
the  most  important  elements  standing  out  in  relief, 
in   proper   relationship. 

Successful  report  writing  demands  an  imagination 
which  can  work  from  the  viewpoints  of  the  probable, 
readers,  and  which,  therefore,  can  perceive  the  features 
which  will  interest  them,  and  conceive  ways  for  put- 
ting life  into  the  "deadly  uninteresting."  To  this  end 
a  rich  vocabulary,  precise  diction,  intelligent  discrim- 
ination in  the  use  of  words,  and  skill  in  arrangement 
of  chapters,  paragraphs  and  sentences,  all  contribute. 
Native  deficiencies  in  these  directions  can  largely  be 
made  up  by  painstaking  work.  Too  frequently  unim- 
portant ideas  or  words  are  carelessly  allowed  to  fall 
into  prominent  positions.  Involved  and  incoherent 
sentences  and  tedious  sameness  of  expression  destroy 
interest.  Poor  English  is  an  unfit  vehicle  for  pre- 
senting good  engineering. 

Illustrations  have  much  to  do  with  the  success  of 
some  reports.  If  photographs,  they  should  be  good 
pictures  as  well  as  making  plain  the  subject  to  be 
brought  to  the  readers'  attention.  Titles,  while  con- 
cise, should  be  sufficiently  complete  to  bring  out  the 
full  value  of  the  picture.  In  some  cases  explanatory 
matter  beneath  the  title  is  desirable.  These  sug- 
gestions will  apply  also  to  maps  and  other  drawings. 
In  drawings  common  faults  are  overcrowding — seek- 
ing to  show  so  much  detail  that  after  reduction  clear- 
ness is  lost — lack  of  relief  by  failure  to  use  lines  of  dif- 
ferent weights  to  give  prominence  to  the  main  features 


and  subordinate  the  minor,  and  lettering  so  small  that 
after  reduction  it  is  illegible,  or,  at  best,  discouraging 
to  most  eyes.  Each  illustration,  if  practicable,  should 
be  placed  near  the  text  to  which  it  is  related. 

Typography,  also,  is  important.  A  clean,  easily 
read  text  often  may  be  displayed  to  advantage  by  suit- 
ably balanced  chapter,  page  and  paragraph  headings. 
Such  headings,  if  skilfully  used,  are  valuable  aids  in 
catching  attention  and  in  finding  information  sought. 
Titles  of  tables  should  be  complete  and  accurate,  and 
column  headings,  while  brief  and  even  abbreviated, 
should  not  leave  the  reader  in  doubt. 

But  annual  reports  are  not  written  and  printed  sole- 
ly for  the  outsider.  Not  infrequently  they  are  the 
most  surely  permanent  record  and  the  most  conveni- 
ent reference  book  for  use  in  the  further  conduct  of 
the  work.  These  uses  should  be  kept  in  mind  in  their 
preparation,  but  the  annual  report  should  not  be  bur- 
dened with  matter  which  rightfully  belongs  in  a  manu- 
al of  instructions  for  employees.  Details,  too,  belong 
in  appendices,  not  in  the  main  report,  while  tabular 
matter  relating  to  routine  matters  should  remain  in 
the  record  books  of  the  department. 

Primary  facts  are  all  too  commonly  left  unstated. 
A  report  writer  having  progressed  far  into  the  details 
of  the  work  sometimes  loses  his  perspective  and  for- 
gets that  information  which  long  ago  became  part  of 
the  subconscious  groundwork  of  all  his  thinking  has 
not  yet  been  imparted  to  his  reader,  yet  is  fundamental 
to  a  correct  understanding  of  the  more  detailed  state- 
ments. 

Once  in  a  while  a  report  has  to  be  searched  for  its 
date,  which  ought  to  be  in  a  conspicuous  place,  and 
occasionally  the  outside  of  the  bound  book  does  not 
display  conveniently  the  name  of  the  community  or 
department.  A  serial  number  j)Laced  on  the  back  is 
often  useful  for  reference.  A  distinctive,  pleasing  color 
for  the  cover  is  worthy  of  consideration.  More  fre- 
quent use  of  good  colors  would  break  the  monotony  of 
dull,  funereal  black  which  dominates  some  libraries  of 
engineering  books.  Enough  has  been  written  in  the 
past  about  standard  size  to  warrant  silence  here  on 
that  detail  of  the  subject. 

Some  of  the  suggestions  which  are  pertinent  for  a 
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large  city  or  department  do  not,  of  course,  fit  a  small 
town  ,but  in  any  case  a  report  should  be  suitable  for 
its  purpose  and  its  readers,  and  should  do  justice  to 
the  work  to  which  it  relates.  Jf  the  purpose  be  clearly 
borne  in  mind  aijd  i)recedent  disregarded  the  improve- 
ment would  be  immediate.  Such  improvement  is  earn- 
estly to  be  desired  to  the  end  that  the  public  at  large 
may  be  more  interested  than  in  the  past  in  the  works 
for  which  it  is  called  upon  to  pay. 


finite  announcement  will  be  made  shortly.  A  large 
number  of  men  are  to  be  put  at  work  on  the  main  line 
in  the  West. 


War  Contracts    Increasing 

MANY  of  the  smaller  industrial  plants  are  profit- 
ing by  the  War.  For  example,  we  hear  that 
the  Fisher  Motor  Company,  of  Orillia,  have 
a  contract  which  means  turning  out  six  hun- 
dred 3-inch  shells  a  day  for  several  months.  Their  fac- 
tory is  now  running  twenty-four  hours  a  day.  Then 
from  Seaforth,  Out.,  we  hear  that  the  Bell  Engine 
Works  are  running  night  and  day  on  orders  for  shells, 
and  that  they  are  making  enterprising  arrangements  in 
regard  to  stafi^  and  equipment  so  as  to  be  able  to  exe- 
cute additional  contracts  which  they  have  received. 

Ontario  has  had  a  generous  share  oi  war  orders, 
but,  as  a  matter  of  fact,  the  contracts  are  distributed 
pretty  evenly.  From  a  New  Glasgow,  N.S.,  communi- 
cation we  learn  that  the  Nova  Scotia  Steel  aiid  Coal 
Company,  the  Eastern  Car  Company,  the  Canada  Tool 
and  Specialty  Company,  the  Eastern  Steel  Company, 
and  the  Maritime  Bridge  Company  all  have  large  con- 
tracts. 

The  Ross  Rifle  Company  are  said  to  be  making  five 
hundred  rifles  a  day,  and  paying  a  wage  bill  of  $25,000 
a  week. 

The  war  has  its  compensating  features. 


Sam  Hughes  Speaks 

LAST  week,  in  the  House  of  Commons,  the  Minis- 
ter of  Militia  for  once  made  a  statement  worthy 
of  note.  This  was  that  arrangements  were 
now  being  made  whereby  Canada  would  re- 
fine her  own  copper,  purify  her  own  zinc,  and  manu- 
facture her  own  brass  for  war  munitions.  In  this 
connection  it  is  of  interest  to  report  that  an  investiga- 
tion which  has  an  important  bearing  on  the  manufac- 
ture of  shells  has  just  been  concluded  by  Dr.  .Alfred 
Stansfield,  Professor  of  Metallurgy  at  McGill  Univer- 
sity, Hon.  Col.  David  Carnegie,  of  the  Shell  Commit- 
tee in  Canada,  and  Dr.  A.  W.  G.  Wilson,  of  the  Mines 
Branch,  Ottawa.  These  gentlemen  have  just  returned 
from  a  three  weeks'  tour  of  Western  Canada,  where  an 
investigation  was  conducted  with  a  view  to  establish- 
ing a  copper  refinery  and  zinc  reduction  works.  At 
present  all  the  copper  mined  in  Canada  has  to  be  sent 
to  the  United  States  to  be  refined,  and  the  same  thing 
applies  to  the  zinc  ores.  If  the  refining  and  smelting 
can  be  done  within  the  Dominion  it  will  be  a  great 
achievement  for  Canada,  not  only  from  the  military 
standpoint,  but  commercially. 


A  good  report  is  to  hand  from  Mr.  M.  H.  MacLeod, 
General  Manager  of  the  Canadian  Northern  Railway, 
who  has  just  returned  froiu  a  tri))  through  western 
Canada.  Mr.  AlacLeod  is  particularly  impressed  with 
the  favourable  outlook.  lie  tells  us  that  the  crop  pros- 
pects are  excellent,  and  that  there  is  a  much  larger 
acreage  under  seed.  I  lis  own  company  has  made  plans 
for  carrying  out  extensive  construction  this  season. 
All  the  details  have  not  yet  been  completed,  and  a  de- 


Berlin's  Offence 

MUNICIPAL  councils  throughout  Ontario 
should  take  an  awful  warning  from  the  ex- 
perience of  the  city  of  Berlin,  whose  City 
Council  have  received  an  ultimatum  from 
Dr.  McCullough,  Chief  Inspector  of  the  Provincial 
Board  of  Health,  giving  them  until  November  10  to 
install  an  efficient  sewage  disposal  system.  Some 
years  ago  the  civic  authorities  there  put  in  a  sewage 
disposal  plant,  but  they  neglected  to  provide  for  the 
increasing  amount  of  sewage  created  by  numerous 
large  industries  and  the  growth  of  the  city — with  the 
result  that  the  filtration  beds  have  been  overworketl, 
and  raw  sewage  has  been  entering  the  creeks  and 
streams.  The  plant  was  designed  for  a  capacity  of 
650,000  gallons,  and  the  present  flow  is  estimated  at 
2,000,000  gallons.  Since  1906  the  only  additions  to  the 
plant  have  been  three  acres  of  sewage  beds,  increasing 
the  previous  capacity  by  about  125,000  gallons. 

Such  a  state  of  affairs  reflects  little  short  of 
criminal  negligence,  and  it  is  to  be  hoped  that  the 
provincial  authorities  will  make  an  example  of  the 
town  with  the  German  name,  and  see  that  the  law 
is  not  being  transgressed  similarly  by  other  muni- 
cipalities. 

*       *       * 

By  the  way,  one  would  hardly  expect  a  town  with 
such  a  name  as  Berlin  to  have  an  efficient  sewage  dis- 
posal system.  It  is  a  matter  for  astonishment  that 
the  authorities  do  not  change  the  name  of  the  place. 
"What's  in  a  name?"  the  Immortal  Bard  says;  and  at 
a  time  when  every  English-speaking  community  is 
giving  its  best  blood  for  the  preservation  of  British 
ideals  we  reply,  "A  great  deal,  when  it  reminds  us  of 
anything  German."  We  have  the  example  of  Russia: 
there  is  no  longer  a  St.  Petersburg;  it  is  now  Petro- 
grad.  Why  should  Canada  tolerate  a  Berlin  and  a 
Prussia,  a  Dresden  and  a  Breslau,  a  Bismark  and  a 
Holbein,  a  Holstein,  a  Heidelburg,  and  a  dozen  others 
of  the  same  ilk?  We  are  quite  ready  to  absorb  good 
German  citizens,  but  it  is  infamous  for  Canadian  towns 
to  bear  German  names.  This  is  a  matter  more  for  the 
daily  press  than  for  the  technical  press,  but  just  the 
same  it  is  a  matter  for  every  right-minded  citizen  with 
a  British  backbone  in  him. 


Wanted— Reliable  Cost  Data 

NOTHING  is  sought  more  keenly  by  technical 
papers  than  costs  first,  costs  second  and  costs 
last.    But  few  engineers  are  willing  to  make 
pubHc  this  information    in    detail,  and    still 
fewer  executives  will  sanction  such    a    course    by    a 
broad-minded  subordinate. 

A  stock  objection  raised  by  the  operator,  when  costs 
are  requested,  is  that  such  figures  would  be  of  no  use 
as  a  guide  to  others.  And  then  our  old  bugaboo,  "local 
conditions,"  is  trotted  forth  with  all  impressiveness  of 
the  stuffed  lion  in  a  Christmas  pantomime.  Of  course, 
it  is  not  pretended  that  figures  are  everything.  In  fact, 
figures  offer  only  a  starting  point;  but  a  starting  point 
we  must  have. 

The  objection  to  giving  out  costs  has  lust  nmch  of 
its  force  in  view  of  the  detailed  accounting  data  that 
must  now  be  filed  with   public   utility  commissions. 
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Many  of  these  data  are  available  to  anyone  who  cares 
to  copy  them ;  but  unless  the  corporation  is  willing  to 
aid  in  their  interpretation,  the  most  misleading  con- 
clusions may  be  drawn,  for  in  the  broadest  sense  the 
word  "costs"  must  be  understood  to  include  an  ex- 
planation of  accounting  practices  and  engineering 
standards. 

Apropos  of  misinterpreted  figures,  a  certain  engi- 
neer protested  quite  vehemently  at  a  j)ublished  com- 
parison with  his  costs  as  taken  from  a  Government 
publication.  Yet  a  few  months  before  the  same  engi- 
neer refused  to  permit  the  ])ublication  of  a  descriptive 
article,  with  costs,  that  would  have  placed  the  prac- 
tices of  his  company  in  a  more  desirable   light. 

In  short,  engineers  and  executives  should  gi\e  up 


the  idea  that  they  lay  themselves  open  to  attach  when 
they  permit  costs  to  be  published.  The  unmistak- 
able trend  of  the  times  is  toward  publicity ;  and  as 
with  liberty,  the  evils  of  publicity  are  curable  by  still 
more  publicity. 


It  is  pleasing  to  learn  that  an  early  start  is  to  be 
made  on  the  summer's  work  of  road  building  in  New 
Ontario,  for  which  the  Provincial  Government  has  pro- 
vided $615,000.  Of  this  sum,  $90,000  will  be  spent 
on  the  highway  along  the  T.  &  N.  O.,  $75,000  on  a 
road  along  the  Transcontinental,  and  $50,000  on  a  trunk 
road  from  Sturgeon  Falls  to  Sudbury.  The  rest  of  the 
grant  will  be  apportioned  among  the  other  districts  of 
New  Ontario. 


The  Construction  of  the  Mount  Royal  Tunnel 
for  the  Canadian  Northern  Railway 


Specially  contributed  by  J.  L.  Busfield,  B.Sc.* 


CONSIDERABLE  progress  has  been  made  in 
the  various  stages  of  the  construction  of  the 
Mount  Royal  Tunnel  for  the  Canadian  North- 
ern Railway,  and  some  portions  of  the  work 
have  been  practically  completed.  The  undercrossing 
of  the  Canadian  Pacific  Railway  at  the  west  portal  is 
complete  with  the  exception  of  certain  final  touches, 
part  of  the  tunnel  lining  has  been  built  in  open  cut, 
and  only  a  small  percentage 'of  rock  remains  to  be 
excavated. 

C.  P.  R.  Undercrossing 

At  the  west  portal  of  the  tunnel  the  Canadian 
Northern  tracks  pass  under  the  Canadian  Pacific  Rail- 
way with  a  difference  in  elevation  of  twenty-five  feet, 
and  immediately  east  of  this  crossing  the  Canadian 
Northern  Railway  "Portal"  station  has  been  built. 
The  platforms  of  this  station  extend  below  the  Can- 
adian Pacific  Railway,  so  that  in  designing  the  imder- 
crossing  provision  had  to  be  made  for  two  tracks  and 
two  platforms.  The  traffic  on  the  Canadian  Pacific 
tracks  being  comparatively  heavy,  special  attention 
was  paid  to  making  the  design  of  such  a  nature  that 

*  Assistant  Engineer  Mon'jcal  Tunnel  and  Terminal  Constiiictic  n. 


an  absolute  minimum  of  interference  would  be  made 
with  the  Canadian  Pacific  Railway  trains  during  the 
various  stages  of  construction,  and  this  was  obtained 
by  adopting  the  section  shown  in  Fig.  1,  which  con- 
sists of  four  spans  covered  with  flat  reinforced  con- 
crete slabs. 

Design 

Between  the  two  tracks  (15  ft.  6  ins.  c.  to  c.)  is  a 
centre  wall,  acting  as  a  support  for  the  main  roof 
slabs.  This  wall  is  18  inches  thick,  and  is  reinforced 
in  each  face  with  vertical  bars  ^  in.  square  and  12 
ins.  c.  to  c,  and  with  horizontal  bars  J4  in.  square 
and  2  ft.  c.  to  c.  The  base  of  the  wall  spreads  out  into 
the  footing,  which  is  founded  on  rock,  and  contains 
the  electric  ducts  and  conduits.     (See  Fig.  1). 

The  space  on  either  side  of  the  centre  wall  is  di- 
vided into  two  spans,  respectively  6  ft.  9  ins.  and  13  ft. 
6  ins.  clear,  by  a  longitudinal  reinforced  concrete  girder 
supported  on  columns  situated  on  the  platforms,  spaced 
10  ft.  4J4  ins.  c.  to  c.  The  girders  spanning  the  col- 
umns are  4  ft.  deep  and  2  ft.  wide,  and  are  heavily 
reinforced.  The  roof  slabs  spanning  from  the  centre 
wall  to  the  girder  are   15  ft.  7  ins.  long,  2  ft.  3  ins. 
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Fig.  1— Section  at  C.  P.  R.  crossing,  with  reinforced  roof  slabs. 
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Fig.  2— View  of  C.  P.  R.  crossing,  with  roof  slabs  in  place. 

deep,  and  4  ft.  wide,  and  are  heavily  reinforced.  These 
slabs  weigh  about  ten  tons  each,  and  are  provided 
with  stirrups  of  1-in.  square  bars  set  in  slots  for  handl- 
ing purposes.  A  slab  15  ins.  thick  is  used  to  span 
from  the  girders  to  the  side  walls,  and  is  10  ft.  4j4 
ins.  long  and  8  ft.  2  ins.  wide,  and  weighs  approxi- 
mately eight  tons. 

The  side  walls,  platforms  and  foundations  are  all 
adequately  reinforced  with  }^-'m.  square  bars.  Joints 
are  provided  in  the  footing  course  so  that  the  centre 
walls  and  columns  are  brought  to  their  foundation  in- 
dependently of  the  tracks. 

It  will  be  noticed  that  a  departure  has  been  made 
from  the  standard  Canadian  jiractice  in  providing  high 
platforms,  level  with  the  car  floors.  As  the  traffic  at 
this  point  will  be  almost  entirely  local,  and  will  be 
handled  largely  by  the  multi])le  unit  cars,  the  time 
taken  in  loading  and  unloading  the  trains  will  be  re- 
duced to  a  minimum,  and  the  inconvenience  caused 
passengers  by  their  having  to  climb  down  car  steps 
will  be  eliminated. 

Construction 

As  the  excavation  for  the  undercrossing  proceeded 
piles  were  driven,  and  the  Canadian  l^acific  Railway 
tracks  were  supported  on  falsework  consisting  of  tim- 
bers and  steel  girders.  When  the  necessary  foundation 
had  been  prepared  the  concrete  footings  were  poured, 
and  the  work  carried  on  in  stages  until  the  centre  wall, 
girders,  and  side  walls  had  reached  the  level  of  the 
under  side  of  the  slabs.  The  tops  were  all  levelled 
off  preparatory  to  receiving  the  roof  slabs,  which 
were  being  made  in  the  yard  and  allowed  to  set  and 
season.  The  side  walls  were  provided  with  exjian- 
sion  joints  consisting  of  three-ply  waterproofing  fab- 


ric about  IS  ins.  wide.  This  was  made  u|)  ci  uv..  ply 
roofing  felt,  with  one-ply  burlap  on  tf)|),  all  i)lies  sat- 
urated and  mopped  down  with  coal  tar  pitch.  The 
rear  surfaces  of  the  side  walls  were  mopped  over  with 
two  coats  of  coal  tar  pitch.  In  Fig.  2  is  shown  a  view 
of  the  crossing  with  the  roof  slabs  in  place.  The  flume 
in  the  top  foreground  carries  the  Canadian  Pacilir 
Kailway  water  across  the  excavation. 

Although  there  are  only  three  tracks  on  the  Can- 
adian Pacific  Railway  at  this  point,  the  undercrossing 
has  been  built  to  accommodate  the  ultimate  capacity 
of  the  right-of-way,  so  that  the  walls  and  girders  pro- 
jected to  a  considerable  extent  outside  the  limits  of 
the  existing  tracks.  This  enabled  the  roof  slabs  to  be 
set  in  place  with  very. little  disturbance  to  the  trains 
on  the  main  line  tracks,  as  the  slabs  were  all  handled 
by  means  of  a  derrick  car  on  the  siding  which  j)Iaced 
them  on  to  the  bridge  seats  between  the  siding  and  the 
main  lines.  The  slabs  were  then  pushed  along  to  their 
final  position  and  the  load  transferred  to  them  by 
blocking  and  timbers  under  the  tracks.  The  slabs  all 
being  in  place,  the  joints  were  grouted  ready  for  water- 


Fig.  3— Tunnel  section  as  built  in  open  cut. 


Fig.  4— Portable  forms  and  fuim  cairia^ic  fur  open  cut  section. 

proofing.    The  concrete  throughout  the  work  was  pro- 
portioned one  of  cement  to  six  of  aggregate. 

Open  Cut  Section 
For  a  short  distance  east  of  the  Portal  station  the 
excavation  for  the  tunnel  was  made  in  open  cut,  on 
account  of  the  small  depth  of  cover  and  the  character 
of  the  ground.  The  concrete  tunnel  lining  being  built 
in  this  cut  conforms  to  the  section  shown  in  Fig.  3. 
After  this  is  com|)leted  the  hole  will  be  filled  in  again 
and  the  streets  of  the  Mount  Royal  Heights  subdivi- 
sion built  on  the  surface.  The  method  of  construct- 
ing the  lining  has  been  to  place  forms  for  the  side  walls 
to  a  height  of  about  one  foot  above  the  springing 
line  for  the  arch.  After  these  walls  were  set  and  the 
forms  were  removed  the  crown  was  built  in  short 
sections,  using  a  portable  form  (see  F"ig.  4)  supported 
on  a  form  carriage  running  on  a  special  track  of  8-ft. 
gauge.  The  forms  were  blocked  up  on  the  carriage 
to  their  correct  position,  and  when  the  concrete  was 
set   the   blocking   was    knocked    out  and  the   forms 
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lowered  into  the  carriage  and  moved  to  their  next 
position.  The  concrete  for  this  portion  of  the  work 
is  made  in  a  Ransome  mixer  with  a  capacity  of  1  cu. 
yd.  The  arch  is  designed  to  withstand  the  full  pres- 
sure of  the  earth  between  the  roof  and  the  surface, 
together  with  the  live  load  which  may  be  transmitted 
from  heavy  vehicles  on  the  surface. 

Shovel  Excavation 

The  preliminary  excavation  of  the  tunnel  having 
been  carried  oift  by  means  of  headings  and  break-ups, 
the  two  side  benches,  containing  about  8  or  9  cu.  yds. 
of  rock  to  a  lineal  foot,  are  being  excavated  by  means 
of  a  Marion  steam  shovel  with  a  Ij^-yd-  dipper  (see 
Fig.  5).     This  shovel  is  operated  by  compressed  air 


Fig.  5— Marion  steam  shovel  at  worl<  removing  benclies. 

supplied  from  the  compressor  plant.  In  order  that 
its  work  may  be  continuous  and  free  from  interrup- 
tion due  to  blasting,  etc.,  the  benches  are  drilled  and 
blasted  into  for  some  considerable  distance  ahead  of 
the  shovel.  The  rock  is  loaded  into  muck  cars  on  the 
3-ft.  gauge  work  track,  and  hauled  to  the  portal  by 
10-ton  electric  locomotives.  The  rock  is  passed 
through  the  crusher  plant  at  the  west  portal,  and  dis- 
tributed into  the  bins  and  stock  piles  (Fig.  6)  for  use 
in  building  the  streets  of  the  Model  City  and  for  con- 
crete work  within  the  tunnel. 


Act  for  the  prevention  of  smoke  and  noises  in  towns 
and  cities.  'I'he  Act  gives  local  authorities  permission 
to  make  by-laws  regulating  or  prohibiting  the  ringing 
of  bells,  the  blowing  of  whistles,  and  the  emission  of 
snKjke  from  chimneys.  The  maximum  penalty  is  a 
hundred  dollars. 


An   interesting  piece   of   legislation   has   just   been 
passed  by  the  province  of  New  Brunswick.    This  is  an 


Moving  a   Steel   Water  Tower 

Contributed  by  C.  E.  Henderson,  City  Engineer's 
Department,  Port  Arthur,  Ont. 

R1'X"EXTLY  the  Ogilvie  Flour  Milling  Company, 
Limited,  who  have  a  large  flour  milling  and 
elevator  plant  in  Fort  William,  found  it  neces- 
sary either  to  remove  to  a  new  site  or  tear 
down  and  reconstruct  their  water  tower  and  tank,  on 
account  of  the  250,000-bushel  addition  to  their  elevator 
which  was  under  construction  by  Messrs.  Harnett,  Mc- 
Queen Company,  elevator  contractors,  of  Fort  Wil- 
liam. They  chose  to  remove  the  tower  intact,  and  the 
steel  tower,  120  feet  high,  supporting  a  50,000-gallon 
water  tank,  was  successfully  moved  a  distance  of  two 
hundred  feet  by  Messrs.  Beaton  &  McLeod,  contrac- 
tors. Fort  William. 

The  new  concrete  foundations  were  first  construct- 
ed at  the  new  site  before  the  work  of  removing  the 
tower  was  commenced.  On  account  of  the  value  of  the 
tower  and  nearby  buildings  and  the  large  force  of  men 
working  on  the  elevator  addition,  it  was  necessary,  be- 
fore the  old  anchor  bolts  were  loosened,  to  secure  the 
tower  against  tipping  over.  To  do  this  the  top  of  the 
tower  was  anchored  in  four  directions  by  ■)';4-in.  steel 
cable.  As  the  tower  was  moved  the  cable  was  care- 
fully played  out,  or  taken  up,  by  means  of  a  set  of  falls 
at  the  lower  end  of  each  guy.  The  feed  pipe  and  frost 
box  in  the  centre  of  the  tower  were  supported  securely 
b}'  means  of  cross  timbers  between  posts,  and  also  by 
means  of  cables  swung  underneath  the  timbers  at  the 
centre  and  attached  to  the  posts  at  a  higher  point. 

The  four  posts  of  the  tower,  which  were  thirty  feet 
apart  on  each  side  at  the  base,  were  made  up  of  two 
channels  each.  To  these  posts  were  bolted  8  x  16-in. 
timbers,  forty  feet  long,  which  were  used  in  jacking  up 
the  tower  before  placing  the  skids  and  rollers  under  it. 
The  track  was  composed  of  12  x  12-in.  timbers  placed 
on  the  frozen  ground  and  carefully  levelled  up  with 
blocks.  The  skids  placed  under  the  tower  posts  were 
two  8  x  14-in.  timbers,  forty  feet  long,  each  having 
two  maple  shoes,  3  x  12-14  feet.    The  rollers  were  of 


General  view  of  west  portal,  showing  crusher  plant  and  stock  pile 
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mai)le,  seven  inches  in  diameter  and  six  feet  long. 
Transverse  timbers,  8  x  14  ins.,  were  used  to  keep  the 
tower  posts  from  spreading. 

Power  for  hauling  was  furnished  by  a  team  attached 
to  a  %-in.  roi)e,  wiiich  worked  through  a  pair  of  double 
l)l(jcks.  'J'his  tackle  was  used  as  a  lufi'  on  the  main  J^- 
in.  steel  cable,  which  worked  through  a  pair  oi  triple 
blocks. 

Seven  men  were  employed,  and  the  entire  operation, 
excepting  the  construction  of  the  new  foundation,  re- 
quired about  five  days.  The  actual  time  of  moving, 
however,  was  only  three  and  one-half  hours. 


similar  character  were  a  47-year  old  piece  of  sewer  pipe 
from  .South  Bend,  Indiana,  and  part  of  a  street  cross- 
ing laid  in  North  Dakota,  fifty-one  years  ago. 


Arrangement  of  Scow  Bridge   for   Building 

Falcon  River  Dike,  Winnipeg 

Water  District 

REFERRING  to  the  description  of  Cook  Con- 
struction Company  &  Wheaton  Bros.'  meth- 
od of  building  a  rock-fill  breakwater  at  Hali- 
fax by  using  a  dumping  bridge  whose  outer 
end  is  supported  on  a  scow,  M.  V.  Sauer  mentions 
that  the  same  method  was  used  in  the  Winnipeg  Wa- 
ter District  to  build  a  diversion  dike  on  Falcon  River. 
The  distinctive  feature  of  the  Halifax  case,  however, 
was  the  use  of  the  dumping-bridge-and-scow  method 
in  tidal  water.  This  required  that  the  scow  be  ar- 
ranged with  ballast  compartments  and  pumps,  so  that 
it  could  be  kept  at  the  same  height  with  respect  to 
the  breakwater  as  the  tide  rose  and  fell.  The  Halifax 
contractors  worked  in  a  6-ft.  tide  with  no  trouble  by 
this  method.  At  Winnipeg  there  was  no  tide  to  com- 
plicate the  problem. 

The  details  of  the  Winnipeg  arrangement  are  in- 
teresting. When  bids  were  called  for,  the  engineers 
of  the  water  district  suggested  that  the  scow  method 
be  used ;  nevertheless,  all  bidders  but  one  figured  on 
dumping  from  a  trestle.  Tomlinson  &  Fleming,  the 
successful  bidders,  saved  over  $25,000  to  the  district 
by  using  the  scow  method. 

The  contractors  used  two  scows  in  tandem.  The 
track  on  the  boats  consisted  of  90-lb.  rails  on  a  frame- 
work whose  sills  rested  on,  but  were  not  fastened  to, 
the  deck.  To  move  forward,  the  scows  were  out- 
hauled  under  the  rail-supporting  frames  by  a  cable 
passing  forward  over  a  snatchblock  at  the  outer  end 
of  the  rail  and  back  to  the  dinkey.  Then  the  inshore 
ends  of  the  90-lb.  rails  were  moved  to  the  outer  end 
of  the  scows  in  the  new  position,  and  the  gap  filled 
in  with  the  regular  60-lb.  rail  as  used  in  the  rest  of 
the  supply  track  on  the  finished  fill. 

The  dike,  8,000  ft.  long,  containing  about  230,000 
cu.  yds.  of  gravel,  progressed  rapidly,  being  practically 
completed  in  four  months.  The  greatest  de])th  of  wa- 
ter was  about  25  ft.  Material  was  obtained  from  a 
gravel  pit  adjacent  to  the  north  end  of  the  dike. — 
Engineering  News. 


One  of  tlie  stands  at  the  Chicago  Cement  Show 
this  year  contained  some  particularly  interesting  ex- 
hibits illustrating  the  durability  of  concrete.  The 
most  remarkable  among  these  were  sections  of  con- 
crete from  the  ancient  Roman  cities  of  Pompeii,  Rome 
and  Colon.  A  piece  of  concrete  cut  from  a  bridge  pier 
in  Nova  Scotia,  and  subject  to  continuous  tidal  action 
ever  since  the  year  1884,  showed  how  well  concrete  is 
able  to  withstand  the  most  trying  conditions.  Another 
exhibit  consisted  of  a  piece  of  concrete  sewer  pipe  45 
years  old,  taken  from  the  Bay  City  sewer,  Michigan,  in 
the  course  of  recent  extensions.    Other  specimens  of 


Carrying  a  Sewer  Beneath  a  Canal  Embank- 
ment 

To  carry  a  sewer  beneath  a  canal  embankment 
which  rested  on  running  sand  at  Rochdale,  England, 
the  invert  of  an  existing  culvert  beneath  the  canal 
was  replaced  by  a  hollow  cast-iron  invert  which  has 
since  served  as  a  sewer.  The  culvert  was  of  elliptical 
section,  8}i  ft.  high  by  7j^  ft.  wide,  "formed  of  four 
half-brick  i-ings,"  to  quote  from  the  London  "Survey- 
or." The  hollow  cast-iron  invert  blocks  were  made  of 
a  special  form,  equal  in  sectional  area  to  a  24-in.  cir- 
cular pipe.  Each  2-ft.  length  of  block  weighed  about 
1,400  lbs.  To  give  a  solid  foundation  to  the  cast-iron 
invert  sewer,  as  it  may  be  termed,  "finely  ground 
liquid  lias  lime  grout"  under  air  pressures  up  to  60 
lb.  was  forced  into  the  sand  through  holes  drilled  in 
the  brick  invert  of  the  culvert.  After  allowing  time 
for  the  grout  to  set,  the  brick  invert  was  cut  out  in 
lengths  not  exceeding  2i^  ft.  A  few  inches  in  depth 
of  the  grouted  sand  were  then  replaced  by  "fine  ce- 
ment concrete,"  shaped  by  means  of  a  template  and 
rammed  down.  The  hollow  invert  blocks  were  then 
placed.  The  spaces  between  the  iron  block  and  the 
remaining  portions  of  the  brick  invert  were  filled  with 
a  1 :1  stiff  cement  mortar  and  calked  with  an  iron  tool, 
as  were  also  the  V-shaped  joints  between  the  ends  of 
the  iron  castings — the  faces  of  the  latter  having  been 
planed  and  fitted. 


Suggestions  for  Constructing  Street  Railway 
Tracks 

IN  the  concreting  of  modern  street  railway  track 
construction  steam  cinders  make  a  good,  cheap 
concrete  with  a  1 :3 :6  mix,  but  too  often  it  is 
necessary  to  use  more  sand  and  cement,  reducing 
the  proportions  to  1:2:4,  on  account  of  the  quality  of 
the  cinders,  writes  S.  Gausmann  in  The  Engineering 
Record.  Unless  these  cinders  are  obtained  free,  the 
cost  of  the  concrete  will  be  nearly  as  much  as  if  gravel 
or  stone  is  used,  and  yet  it  will  be  inferior  in  quality 
to  mixtures  containing  the  latter  elements.  A 
1 :3 :6  mixture  containing  either  stone  or  wash- 
ed gravel,  preferably  the  latter,  is  most  desirable  in 
modern  track  construction. 

One  of  the  causes  of  failures  in  paving  is  that  when 
the  concrete  is  placed  in  the  track  it  is  often  too  wet, 
thereby  undermining  the  bed  of  the  ties  and  causing 
the  track  to  "pump."  Concrete  with  an  excess  of 
water  should  be  avoided,  especially  where  operation 
is  resumed  o\  er  track  immediately  after  the  concreting 
is  finished  and  before  it  has  had  time  to  set. 

Another  condition  to  be  avoided  is  the  failure  to 
compact  the  concrete  thoroughly  under  the  rail.  While 
with  an  exceedingly  wet  concrete  this  space  will  be  fill- 
ed at  first,  the  concrete  will  .soon  shrink  away  from  the 
rail,  leaving  a  void  which  is  not  large  in  extent,  hut 
large  enough  to  do  damage.  On  the  other  hand,  when 
the  concrete  is  of  the  proper  consistency  a  large  pocket 
-will  be  left  unless  extreme  care  is  used.  To  avoid  this 
trouble  the"  concrete  should  be  thoroughly  placed  by 
shovel  tamping,  followed,  after  it  has  set  slightly,  by 
tamping  with  tamping  bars  from  both  sides  of  rail. 
Unless  this  is  done  sand  from  below  the  paving  will 
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work  into  the  pockets  and  cause  tlie  pa\einent  to  set- 
tle, especially  along  the  rail. 

When  track  is  concreted  from  the  bottom  of  the 
ties  to  3  ins.  or  more  above  the  ties  it  is  advisable  to 
do  so  in  two  sections,  bringing  the  first  section  to  the 
top  of  the  ties,  and  placing  on  this  a  very  thin  layer  of 
sand,  followed  bj'  the  rest  of  the  concrete.  While  this 
separation  may  seem  to  be  added  work  it  can  be  done 
at  no  greater  expense  than  if  the  concrete  was  placed 
all  at  once;  it  will  not  injure  the  quality  of  the  foun- 
dation, and  although  the  "other  fellow"  possibly  is  not 
considered  the  two-section  practice  means  much  good 
to  the  road  when  reconstruction  is  undertaken. 


The   Human   Element  in  Contracting 

By  L.  C.  Watsont 

AFTER  learning  that    there    is    a    prospective 
job,  a  member  of  the  company  investigates 
its  character     and     location,     to     determine 
whether  it  is  within  the  company's  special- 
ized work,  and  whether  it  is  desirable.    He  then  meets 
the   owner,   if   possible,   to   interest   him   and    to   size 
up  his  temperament  and  business  methods. 

The  Owner 

As  sometimes  the  owner  takes  an  active  interest  in 
the  execution  of  the  work,  although  he  deals  through 
his  engineer  or  architect,  it  is  of  considerable  import- 
ance to  know  his  temperament  and  point  of  view. 
Greater  harmony  will  thus  be  obtained.  The  engi- 
neer will  do  well  to  bring  both  parties  together  early 
and  often.  There  is  the  owner  who  has  not  been 
seen  at  the  time  of  final  payment,  and  there  is  the 
one  who  is  in  evidence  every  day ;  there  is  the  one 
who  has  a  technical  training  and  knows,  and  there  is 
the  one  who  does  not  know  about  construction,  but 
thinks  he  does,  and  personally  mixes  into  the  work 
commonly  considered  as  the  engineer's.  If  the  engi- 
neer is  weak-kneed  with  the  last  type  of  owner,  ex- 
pense and  misunderstanding  are  almost  certain  to  re- 
sult— primarily  because  no  man  can  serve  two 
masters,  and  secondarily  because  an  ignorant  master, 
the*  owner,  is  never  satisfied.  If  there  is  a  strong, 
fair-minded  engineer  who  commands  the  respect  of 
his  client,  there  is  little  trouble  with  any  type  of  owner. 

It  is  necessary  to  study  the  engineer  or  architect, 
and  consider  his  method  of  handling  and  supervising 
work.  The  methods  of  some  engineers  are  radically 
different  from  those  of  others,  and  this  has  a  marked 
bearing  upon  the  cost  of  the  work,  and  sometimes  on 
its  desirability  to  the  contractor.  The  contractor  must 
determine  what  sort  of  treatment  he  will  receive.  No- 
thing adds  to  the  price  of  a  bid  like  uncertainty,  whe- 
ther it  be  in  the  temperament  of  engineer  and  owner 
or  in  unknown  construction  problems. 

In  one  case  where  a  number  of  local  firms  were  in- 
vited to  bid  on  a  certain  large  building  for  an  archi- 
tect who  was  well  known  always  to  rule  in  favor  of 
his  client,  irrespective  of  the  merits  of  the  case,  the 
successful  bidder,  after  figuring  full  measure  on  all 
quantities,  added  this  item — "Humor  architect."  The 
item  was  10  per  cent,  of  the  contract.  It  is  safe  to 
presume  that,  all  other  competitors  placed  this  con- 
tingency at  a  higher  figure.  Such  a  man  could  not 
get  a  reasonable  bid  from  anyone  who  knew  him,  and 

*  Extract  from  a  paper  read   before   The   Boston   Society   of   Civil 
Engineers. 

t  President  Abertliaw  ConBtruction  Company,  Boston,  Mass, 


certainly  he  could  not  expect  to  let  work  advantage- 
ously to  guileless  strangers.  An  engineer  in  a  distant 
city,  whose  reputation  has  reached  beyond  the  limits 
of  his  activities,  has  a  personal  equation  of  25  per  cent, 
plus.  The  best  information  available  indicates  that 
these  men  do  not  i)ersonally  profit  in  any  way  impro- 
perly in  this  excess  cost.  Instead  of  being  wise  and 
just  judges  between  the  two  contracting  parties,  they 
are  simply  over-zealous  partisans.  Fortunatcl}',  this 
class  of  architect  and  engineer  is  very  small,  and  their 
influence  on  industry  still  smaller. 

The  largest  class  is  that  in  which  the  engineer  or 
architect  intends  always  to  be  just,  but  on  rare  occa- 
sions allows  his  judgment  to  be  influenced  by  the  atti- 
tude of  the  owner;  or,  where  two  different  solutions 
may  be  possible,  for  policy's  sake  or  for  hope  of  per- 
sonal advancement,  makes  the  second  best  decision. 
This  increased  expense  which  is  entailed  can  never  be 
foreseen,  although  it  certainly  exists,  and  has  to  be 
paid  for  as  a  contingent  item  of  cost.  The  reputation 
of  the  engineer  who  is  always  fair  spreads  far  and 
wide,  and  he  is  sought  out  by  many  responsible  con- 
tractors who  desire  to  do  his  work.  This  results  in 
work  being  done  at  the  lowest  legitimate  cost  by  com- 
petent firms.  The  owner  gets  a  square  deal  and  re- 
commends his  friends  to  employ  this  engineer,  who  in 
the  long  run  prospers  more  than  he  could  by  other 
methods.  Meanwhile,  he  maintains  his  self-respect 
and  is  proud  of  work  well  done. 

Contractors  talk  rather  freely  among  themselves 
about  their  experiences  and  their  opinion  of  those -for 
whom  they  have  worked  :  and,  perhaps  oftener  than 
is  imagined,  they  are  asked  by  owners  whom  they 
would  recommend  to  design  new  work.  Certainly 
they  exert  an  influence  on  the  reputation  and  on  the 
business  of  the  engineer. 


American  Engineers  in  Charge   of   Belgian 
Relief  Work 

TWC)  American  engineers  are  mainl}-  responsi- 
ble for  the  efficient  manner  in  which  the  Bel- 
gian relief  work  has  been  carried  on.  One  of 
them,  Lindon  W.  Bates,  had  retired  from  ac- 
tive practice  after  more  than  thirty  years  of  engineei- 
ing  work,  but  willingly  returned  to  labor  nineteen 
hours  a  day  without  compensation  as  Vice-Chairman 
of  the  Commission  for  Relief  in  Belgium  in  organiz- 
ing the  work  in  the  United  States.  The  other,  Her- 
bert C.  Hoover,  stopped  short  in  a  noteworthy  career 
to  act  as  Chairman  of  the  Commission,  handling  the 
work  of  distribution  in  the  afflicted  country. 

Despite  the  fact  that  in  the  beginning  it  was  emer- 
gency work,  undertaken  under  most  adverse  condi- 
tions, there  has  been  no  hitch  in  the  arrangements 
from  the  very  beginning  until  the  present,  when  the 
work  is  being  carried  along  in  almost  machine-like 
fashion.  A  populous  nation  has  been  clothed  and  fed, 
largely  by  voluntary  subscription.  The  innumerable 
small  packages  that  had  to  be  collected,  transported 
and  distributed  can  scarcely  be  imagined, and  the  count- 
less details  of  arrangement  and  organization  that  had 
to  be  perfected  to  do  it  can  hardly  be  visualized,  for,  it 
must  be  remembered,  the  donations  came  from  all 
parts  of  this  country,  from  the  smallest  hamlets  and 
from  the  largest  cities.  Over  five  million  dollars  have 
been  paid  out  from  the  New  York  office  in  cash,  or 
check,  each  month,  totalling  at  the  present  time  over 
$40,000,000, 
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Deterioration   and  Decay    in   Timber 


How  Rotting  Wood  Has  Endangered  Various  Forms  of  Construc- 
tion in  Canadian  Practice — An  Interesting  Discussion  at  Montreal 


D 


ECAY  in  Timber  was  the  subject  of  a  dis- 
cussion at  the  closing  meeting  of  the  Can- 
adian Society  of  Civil  Engineers,  Mont- 
real, on  April  22.  The  subject  was  dis- 
cussed from  the  engineering,  botanical,  chemical,  bio- 
l(5gical,  and  other  viewj)oints  by  several  speakers,  their 
remarks  being  illustrated  by  a  large  number  of  lantern 
slides,  showing  the  causes  and  effects  of  various  forms 
of  dry  rot.  The  attendance  was  large,  and  included 
several  prominent  local  architects,  chemists  and  build- 
ers, and  many  consulting  engineers. 

The  discussion  was  opened  by  Mr.  Frederick  B. 
Brown,  M.  Sc,  M.  Can.  Soc.  C.  E.,  who  said,  in  part: 
During  the  last  three  or  four  years  there  have 
come  into  more  or  less  prominence  a  cijmparatively 
large  number  of  cases  of  decay  in  timber,  causing 
structural  difficulties.  Timber  is  and  will  continue  to 
be  used  in  engineering  work  to  such  a  very  great  ex- 
tent for  poles,  piles,  ties,  cribwork,  trestles,  flooring, 
sheeting,  and  for  the  framework  of  buildings  and 
other  structures,  that  these  cases  of  dry  rot  trouble 
seem  to  call  for  careful  thought  on  the  subject.  Every 
engineer  who  has  been  connected  with  railroad  work 
and  pole  line  construction  knows  the  eff'ect  of  decay 
on  ties,  on  the  butts  of  poles  and  on  other  timbers 
partly  embedded  in  the  ground.  But  it  is  not  so  well 
known  why  adjacent  ties  or  poles  may  act  quite  dif- 
ferently in  resisting  decay.  The  details  of  decay  in 
buildings,  however,  are  perhaps  not  so  familiar  to  us 
as  engineers,  and  it  is  therefore  the  purpose  of  this 
talk  to  present  some  features  in  connection  with  dry 
rot  in  buildings. 

Decay  in  wood  was  supposed  formerly  to  be  a 
slow  chemical  action  something  like  the  rusting  of 
metals,  and  it  was  thought  that  the  fiuigus  growths 
frequently  found  on  timber  were  there  because  the 
wood  was  already  decayed  rather  than  because  they 
were  actually  the  cause  of  the  rot  in  the  wood.  Forty 
or  fifty  years  ago  careful  investigation  in  Europe 
showed  that  fungi  were  the  cause  of  rot  instead  of 
the  result  of  it,  and  the  mycelium,  or  thread-like 
branches  of  the  fungus,  was  shown  to  be  capable  of 
penetrating  and  destroying  the  wood  fibre.  There  are 
several  fungi  which  may  cause  rot  in  timber.  Some 
of  these  varieties  are  now  well  known  to  botanists, 
but  others  are  much  less  so.  The  action  of  the  same 
fungus  on  different  woods,  and  of  difTerent  fungi  on 
the  same  wood,  is  only  commencing  to  be  studied, 
but  it  is  known  that  the  same  fungus  acts  very  dif- 
ferently on  different  woods — and,  indeed,  c)n  differ- 
ent parts  of  the  same  ]>iece  of  timber.  In  addition 
to  the  life  progress  of  the  fungus  through  the  wood 
cells,  it  is  (|uite  likely  that  there  is  a  chemical  action, 
but  this  is  by  no  means  well  understood  yet. 

The  pines — white,  red  and  yellow — are  the  timbers 
most  usually  found  in  the  framework  of  eastern  mill 
and  factory  buildings.  Spruce  and  hemlock  also  are 
used  very  largely,  but  not  to  such  a  great  extent  as 
the  others,  and  oak  beams  have  been  used  very  freely 
in  the  past.  The  use  of  British  Columbia  or  Douglas 
fir  for  framework  is  really  only  commencing  in  the 
east,  but  it  is  probable  that  this  magnificent  wood  will 
be  used  more  freely  in  the  future,  especially  when  the 


advantages  of  the  water-borne  freight  via  the  Panama 
Canal  shall  have  become  well  known.  A  very  com- 
mon form  of  construction  is  a  framework  of  yellow 
l)ine  with  floors  of  spruce.  The  most  noteworthy 
cases  of  dry  rot  in  the  last  few  years  are  concerned 
with  timbers  of  nearly  every  variety  mentioned.  Ap- 
parently the  disease  is  no  respector  of  species.  Neither 
is  its  action  confined  to  any  one  locality:  serious  cases 
are  on  record  in  widely  scattered  places  in  Canada 
and  the  United  States. 

Structural  Defects  and  Rot 
Some  four  or  five  years  ago  we  had  occasion  to 
examine  nearly  two  score  of  water-tank  structures  in 
and  around  Montreal  with  a  view  to  reporting  on  their 
stability.  It  may  surprise  some  of  those  present  to 
hear  that  in  nearly  every  instance  there  were  found 
one  or  more  serious  defects  in  design,  construction  or 
condition.  Apart  from  structural  defects,  we  found 
several  more  or  less  affected  by  rot. 

One  case  will  serve  as  an  example.  In  this  one 
the  entire  wooden  supporting  framework  was  badly 
rotted  and  so  dangerous  as  to  require  comi)lete  re- 
newal. The  arrangement  of  the  structure  was  such 
that  it  was  exposed  to  moisture  most  of  the  time,  and 
an  ample  supply  of  condensed  steam  was  available  for 
the  rOt,  which  had  penetrated  nearly  every  member. 
This  structure  was  composed  of  heavy  white  pine  tim- 
bers. A  not  uncommon  trouble  was  found  in  tank 
staves.  These  are  generally  of  3-in.  stock.  The  heart 
of  staves  may  be  completely  rotten  without  there  be- 
ing any  external  indication  of  such  a  condition. 

A  Montreal  Factory 

An  interesting  case  has  just  come  to  our  attention. 
A  large  factory  built  in  1911  near  Montreal  has  re- 
cently been  awarded  a  contract  for  the  manufacture 
of  shells  for  the  war.  In  examining  the  building  with 
a  view  to  remodelling  it  to  take  certain  new  machinery 
it  was  noticed  that  the  main  floor  had  sagged.  In- 
vestigation showed  a  serious  case  of  dry  rot,  with  ex- 
tensive structural  damage.  The  floor  was  composed 
of  three  thicknesses  of  2-inch  hemlock  planks  laid 
criss-cross,  and  the  beams  were  12-in.  x  12-in.  com- 
posite members  made  up  of  2-in.  x  12-in.  hemlock 
planks  spiked  tpgether.  The  floor  was  laid  from  two 
to  four  feet  above  the  bare  ground,  and  the  beams  were 
supported  on  concrete  posts.  There  was  no  covering 
over  the  ground  beneath  the  floor,  nor  were  any  open- 
ings provided.  The  entire  floor  and  the  beams  were 
rotted,  and  were  replaced  by  concrete. 

Another  case  is  that  of  a  mill  building.  The  main 
mill  is  a  brick  building  with  wooden  framework,  floors 
and  roof.  Taking  a  typical  cross-section  of  the  fac- 
tory, we  have  a  building  five  storeys  high,  about  eighty- 
five  feet  wide,  and  about  two  hundred  and  fifty  feet 
long.  It  is  divided  crosswise  into  four  bays,  separated 
by  three  rows  of  columns  set  about  21  feet  apart.  On 
the  columns  were  set  8-in.  x  18-in.  yellow  pine  beams 
in  pairs,  except  in  the  top  storey,  where  the  beams  sup- 
porting the  roof  were  single  and  were  8-in.  x  16-in.  in 
section.  Each  pair  of  beams  was  made  up  of  two  8-in. 
X  18-in.  yellow  pine  sticks  held  1-in.  apart  by  means 
of  white  pine  spacers.     The  beams  were  fastened  to- 
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gether  by  iron  bolts  passing  through  both  beams  and 
.the  spacers. 

The  columns  in  the  factory  were  of  cast  iron  in 
the  first  or  ground  storey.  In  the  second,  third,  fourth 
and  fifth  storeys  the  columns"  were  of  yellow  pine, 
square  in  section,  and  bored  down  the  centre.  In  the 
second  storey  they  measured  13j4  inches  square,  while 
in  the  three  upper  flats  they  were  11^  inches,  9j/2 
inches  and  7j4  inches  square,  respectively.  The  floor- 
ing itself  is  the  usual  form  of  composite  mill  construc- 


Merulius  lachrymans,  or  dry  rot,  with  fruit,  on  beam  removed  from 
cotton  factory.    Scale  one-third  natural  size. 

tion,  made  up  of  2-in.  x  5-in.  spruce,  set  on  edge,  and  of 
random  lengths  spiked  side  by  side,  running  at  right 
angles  to  the  beams.  The  floors  are  finished  on  top 
over  a  layer  of  tar  paper  with  1-inch  spruce  on  which 
is  a  hardwood  wearing  surface.  There  were  twenty- 
one  bents  in  the  building,  giving  a  total  of  two  hun- 
dred and  fifty-two  wooden  columns  and  seven  hun- 
dred and  fifty-six  beams.  All  the  timber  beams  and 
columns  had  been  covered  with  a  white  linseed  oil 
paint  on  the  exposed  faces. 

The  first  manifestations  of  rot  were  noticed  about 
two  years  after  the  completion  of  the  building  in  the 
sagging  of  floors,  necessitating  the  shimming  up  of 
certain  machines.  An  increase  in  the  deflection  in 
certain  parts  of  the  building  was  noticed,  and  a  care- 
ful examination  was  instituted.  It  was  found  that  a 
great  many  of  the  beams  showed  evidences  of  failures. 
It  was  considered  wise  to  put  in  temporary  posts  here 
and  there  in  order  to  reinforce  the  beams,  and  some  of 
these  were  installed  at  once.  In  aH,  about  three  hun- 
dred and  thirty  temj)orary  wooden  posts  were  required 
within  the  ensuing  twelve  months,  and  the  subsequent 
reconstruction  of  the  building  showed  these  temporary 
columns  to  have  been  essential  to  the  safety  of  the 
structure  while  in  use.  Indeed,  had  it  not  been  for 
the  peculiar  continuity  and  pliability  of  the  mill  con- 
struction floors,  it  is  quite  possible  that  accidents 
might  have  occurred  even  with  this  large  number  of 
temporary  posts.  The  complete  framework  of  the  mill 
was  removed  and  replaced  with  other  material.  Dur- 
ing reconstruction  careful  notes  were  taken  by  in- 
spectors, who  were  continuously  on  the  work  day  and 
night. 

Various  degrees  of  deterioration  were  found ;  all 
the  way  from  a  trace  of  the  fungus  mycelium  to  what 
might  be  termed  complete  disintegration  of  the  mem- 
ber. A  great  many  of  the  beams  were  decayed  so  far 
that  they  fell  into  pieces  in  the  process  of  being  re- 
moved. Some  were  rotten  to  the  core,  and  so  much 
affected  that  with  a  crowbar  or  peavy  one  could 
readily  break  the  beam  into  small  pieces.  It  is  doubt- 
ful if  five  per  cent,  of  the  whole  number  of  timbers 
in  the  building  were  free  from  infection  at  the  time  of 
reconstruction. 

The  mill  construction  floors  over  the  beams  were 
affected  also  to  a  slight  extent,  but  the  results  were 
not  sufficiently  serious  to  prevent  them  from  perform- 


ing their  duty,  and  they  were  not  removed.  It  is  evi- 
dent that  in  this  case  the  resistance  of  the  spruce 
floors  to  the  attack  of  the  fungi  present  was  greater 
than  that  of  the  pine  beams  and  columns,  and  the  rea- 
son for  this  has  been  investigated.  It  is  possible  that 
the  balance  point  of  spruce  with  regard  to  relative 
humidity  is  different  from  that  of  yellow  pine.  When 
the  shipment  of  yellow  pine  was  delivered  the  remark 
was  made  by  those  handling  it  that  it  was  as  fine  a 
shipment  in  appearance  as  any  they  had  seen.  After 
the  completion  of  the  mill  any  engineer  or  architect 
walking  through  the  building  undoubtedly  would 
have  pronounced  it  an  eminently  fine  structure ;  yet 
within  three  years  the  entire  framework  of  this  build- 
ing required  renewal. 

As  a  result  of  our  study  the  conclusion  was  reached 
that  the  timber  must  have  been  affected  prior  to  being 
j)laced  in  the  structure.  The  use  to  which  the  build- 
ing was  put  did  not  have  anything  to  do  with  the  ulti- 
mate result.  (Jther  mills  have  the  same  form  of  con- 
struction, and  being  operated  in  the  same  way  have 
been  in  service  for  decades. 

In  discussing  the  timber  specifications  with  dealers 
and  others  there  appeared  to  be  a  difference  of  opinion 
as  to  the  exact  characteristics  of  the  lumber  which 
should  have  been  supplied.  This  discussion  led  to  a 
special  study  being  made  of  the  re-grading  of  yellow 
pine  lumber.  There  are  two  main  considerations 
in  drawing  up  a  specification  for  timber:  one  is  dur- 
ability, and  the  other  structural  strength.  A  piece  of 
timber  may  have  the  necessary  structural  strength 
and  have  very  little  durability.  In  drawing  up  speci- 
fications where  durability  is  of  prime  importance  it  is 


i  „.. ..;  .\... .-   .-.  ..    ..^„;iis  removed  from  a  :i^..  ;.i. ......  ...  .  :..ntreal,  after 

only  three  years'  service.    Rendered  unsafe  by  decay. 

necessary,  therefore,  to  choose  between  having  high- 
grade  timber  and  paying  for  the  treatment  of  an  in- 
ferior quality  of  stock.  Where  structural  strength  is 
of  prime  importance  the  choice  lies  between  high- 
grade  timber  of  a  certain  size  and  a  large  quantity  of 
timber  of  a  lower  grading. 

The  ordinary  gradings  in  use  up  to  a  year  or  so 
ago  apparently  did  not  take  into  consideration  all 
the  factors  necessary  for  durability  and  strength.  The 
gradings  for  yellow  pine  were  designed,  seemingly,  to 
meet  the  requirements  of  the  lumber  dealers.  During 
the  last  year,  tv.'o  or  three  specifications  have  appeared 
which  indicate  that  the  requirements  of  the  user  as 
to  durability  and  strength  can  be  met. 

Our  researches  convinced  us  of  the  necessity  for 
describing  timbers  on  a  different  basis  from  that  form- 
erly in  use.     We  found  what  appeared  to  be  a  some- 
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what  (lefinitc  relation  between  certain  of  the  physical 
characteristics  of  the  beams  and  cokimns  in  this  mill 
with  regard  to  resistance  t(j  decay.  The  timber  varied 
from  very  coarse-grained,  having  as  few  as  three 
growth  rings  to  a  lineal  inch  measured  along  the 
radius  of  the  section,  to  fine-grained  beams  having  as 
many  as  twenty  rings  to  the  inch.  The  finer  grained 
beams  generally  showed  a  higher  resistance  to  decay 
than  the  coarse-grained,  but  this  was  not  so  universal- 
ly. In  some  cases  the  fine-grained  beams  had  a  com- 
paratively small  percentage  of  dark  summer  wood, 
and  these  were  more  affected  than  a  highly  resinous, 
coarser-grained  piece.  Sapwood  was  found  to  be  very 
susce])tible  to  rot,  but  on  the  other  hand  heart  wood 
was  not  entirely  immune.  Summing  up  all  of  the 
data  we  were  able  to  collect,  \vc  concluded  that  the 
rosin  ct)ntent  has  a  great  deal  to  do  with  the  resist- 


Oak  columns  and  white  pine  fionr  beams  removed  from  an  entire  floor  of  a 

factory  in  Ontario  and  replaced  by  steel  after  twenty-five  year*' 

service.     Infection  was  introduced  recently  in  new 

lumber  used  for  a  basement  floor. 

ing  power  of  yellow  pine.  Generally  speaking,  those 
sticks  which  were  dense  and  showed  evidences  of  con- 
siderable rosin  were  much  more  resistant  to  the  fungus 
attack  than  the  lighter  wood,  even  if  fine-grained. 

Dr.  Carrie  Derick,  of  McGill  University,  dealt  fully 
with  the  botanical  and  biological  sides  of  the  ques- 
tion, explaining  the  structure  of  the  woods,  the  vari- 
ous forms  of  fungi,  and  how  the  fungi  affected  differ- 
ent kinds  of  timber.  Miss  Derick  also  explained  the 
methods  by  which  the  fungi  spread,  and  the  liking  of 
certain  species  for  various  food  materials.  Good  lum- 
ber used  under  proper  conditions  was  an  excellent 
building  material,  but  it  was  perfectly  useless  to  use 
poor  lumber  under  circumstances  where  it  was  sub- 
jected to  great  strains. 

Mr.  F.  J.  Hoxie,  Engineer  and  Sjiecial  Inspector 
of  the  Associated  b'actory  Mutual  Fire  Insurance  Com- 
l)anies,  Boston,  remarked  upon  the  stress  some  people 
laid  upon  ventilation  in  regard  to  dry  rot.  He  pointed 
out,  however,  that  it  all  depended  upon  the  kind  of 
ventilation,  and  that  in  some  instances  ventilation 
had  encouraged,  instead  of  retarded,  the  growth  of 
fungi.  Air  taken  from  near  the  surface  of  warm,  moist 
ground  into  a  cool  basement  would  prove  worse  than 
useless,  as  water  would  Ix'  precipitated  fron;  it  on  to 
the  cooler  woodwork,  making  it  wetter  instead  of 
drier.  Mr.  Hoxie  emphasized  the  im])ortance  of  re- 
lative humidity  in  its  relation  to  the  growth  of  rot, 
and  then  alluded  to  the  question  of  piling.  He  showed 
a  i)icture  of  a  Canadian  lumber  yard  where  the  manu- 
facturer used  concrete  bottoms  for  piling  lumber ; 
some  lumbermen,  he  said,  were  under  the  impression 
that  any  old  lumber  was  good  enough  for  use  in  piling, 
and  this  was  the  cause  of  a  considerable  amount  of 
infection.  Other  pictures  illustrated  tanks  for  treat- 
ing lumber  before  piling,  a  method  which  had  been 
])rove(l  to  be  eflFecti\e.     The  percentage  of  rosin  and 


the  density  were  most  important  indices  to  the  resist- 
ing power  to  decay  in  yellow  pine.  Mr.  Hoxie  con- 
cluded by  pointing  out  the  danger  of  using  unsuitable 
lumber  in  mill  construction. 

Dr.  J.  S.  Bates,  Superintendent  of  the  Forest  Pro- 
ducts Laboratories  of  Canada,  stated  that  the  labora- 
tories had  recently  undertaken  a  general  investigation 
of  Nova  Scotia  mine  timber.  They  had  received  from 
mine  owners  shipments  of  timber  with  a  view  to  de- 
termine the  relative  strength  of  the  various  species ; 
specimens  of  black  and  red  spruce  and  balsam  fir  were 
obtained.  When  they  started  to  make  the  tests  it  was 
found  that  the  timber  was  infected  with  fungi,  which 
of  course  affected  the  strength  of  the  timber ;  the  re- 
sults showed  that  only  forty  per  cent,  of  the  288  sticks 
were  sound.  Some  mine  owners  wondered  why  the 
timber  rotted  so  quickly ;  the  investigation  showed 
that  some  of  the  timlier  was  rotting  before  it  was  put 
into  the  mines.  As  the  result  of  the  tests,  it  was 
found  that  the  strength  of  the  timber  had  decreased 
from  15  per  cent,  to  30  per  cent.,  even  with  very  little 
external  sign  of  rot.  With  regard  to  the  species,  there 
was  little  difference  so  far  as  the  deterioration  was 
concerned.  Enquiries  elicited  the  fact  thai  some  of 
the  pit  props  were  not  properly  stored  in  the  yards, 
and  that  they  had  absorbed  a  large  quantity  of  moist- 
ure ;  there  was  also  a  considerable  amount  of  rotten 
wood  in  the  storage  yard,  which  afforded  excellent 
food  for  the  fungi.  Dr.  Bates  announced  that  the 
Department  were  undertaking  experiments  to  deter- 
mine the  relation  between  moisture  in  lumber  and  the 
pressure  of  humidity  in  the  surrounding  air. 

Mr.  J.  A.  Jamieson  referred  to  decay  in  timbers 
used  in  building  grain  elevators.  His  experience  was 
that  wood  cut  and  placed  in  buildings  in  a  very  damp 
condition  decayed  rapidly ;  while  in  one  case  wood 
left  to  dry  for  twelve  months  was  in  an  almost  per- 
fect condition  after  having  been  in  use  for  twenty- 
five  years.  He  asked  how  it  was  that  in  some  in- 
stances the  decay  was  found  in  the  heart  of  the  timlier 
while  the  outside  was  sound? 

Miss  Derick  replied  that  some  trees  weie  infected 
by  reason  of  the  wounds  made  through  the  branches 
being  broken,  allowing  fungi  to  enter  the  heart,  and 


Conlophora,  with  fruit,  on  a  beam  removed  from  *  cotton  factory. 
Scale  one-third  natural  siie. 

Still  other  timber  was  infected  after  it  was  cut,  since 
in  some  species  heartwood  is  more  susceptible  than 
the  outer  portions  of  the  tree. 

Dr.  Porter,  of  McGill  University,  suggested  that 
dry  rot  had  increased  of  late  years.  He  thought  that 
this  was  due  in  part  to  the  fact  that  years  ago  portable 
mills  were  more  in  use:  now  the  establishment  of 
large  mills  formed,  as  it  were,  fungus  beds. 

Mr.  Hoxie  was  of  opinion  that  the  increase  of  rot 
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cases  was  due  to  a  certain  extent  to  the  kind  of  lum- 
ber which  was  now  used.  He  pointed  out  that  the 
supply  of  long  leaf  pine  was  not  so  reliable  as  it  was 
in  the  past,  and  that  loblolly,  which  formerly  was  re- 
jected, was  now  being  used  in  increasing  quantities. 

Dr.  S.  Kirsch  also  remarked  that  in  Northern  Que- 
bec they  formerly  cut  the  best  qualities  of  pine,  but 
now  the  mills  were  shipping  inferior  grades.  It  was 
much  more  difficult  to  get  good  pine,  and  the  shipping 
distances  were  greater. 

Mr.  John  Kennedy,  in  moving  a  vote  of  thanks  to 
the  speakers,  asked,  "How  shall  we  get  good  timber? 
We  have  to  keep  lumber  in  damp  and  hot  places,  and 
it  is  difficult  to  see  a  remedy."  He  hoped  the  investi- 
gations would  result  in  a  remedy  being  found  for  dry 
rot. 

Mr.  Walter  J.  Francis  (the  chairman),  in  closing 
the  meeting,  declared  that  wood  was  an  excellent 
building  material ;  probably  90  to  95  per  cent,  of  the 
structures  in  which  lumber  was  employed  were  sat- 
isfactory. Dry  rot  was  very  insidious  in  its  operation, 
and  the  object  of  the  discussion  was  to  interest  engi- 
neers in  the  subject,  which  was  of  growing  importance. 

The  question  of  timber  treatment  was  left  for  an- 
other meeting. 

Suggested  Specifications 

It  is  of  interest  to  note  that  Mr.  F.  J.  Hoxie  has  re- 
commended the  following  specification  for  adoption 
by  The  Associated  Factory  Mutual  Fire  Insurance 
Companies. 

In  making  contracts  for  beams,  columns  and  plank  to 
be  used  in  "Slow  Burning  Construction,"  tbe  following  speci- 
fications  arc   recommended: 

Density.  No  part  of  the  material  shall  have  a  density 
of  less  than  30  pounds  per  cubic  foot  when  tested  by  bor- 
ing smooth  holes  one  inch  in  diameter  and  two  inches  deep 
in  the  ends  of  the  stick,  drying  to  constant  weight  at  213 
dcg.  F.  and  weighing  the  borings  and  computing  the  density 
from  the  volume  of  the  hole. 

Rosin.  None  of  the  heartwood  shall  show  less  than  four 
per  cent,  of  rosin  by  weight  when  borings  are  taken  with  a 
one-inch  bit  with  a  hole  two  inches  deep,  dried  to  constant 
weight  at  212  deg.  F.  and  extracted  with  benzoic,  the  extract- 
ed rosin  evaporated  until  it  is  not  soft  or  sticky  when  touched 
with   the  finger  at  70  deg.   F. 

Heartwood.  Heartwood  shall  show  in  all  four  faces  of 
every  slick,  and  sapwood  shall  not  extend  more  than  two 
inches  from  the  corner  at  any  place,  measured  peri)endicu- 
larly  to  the  corner  across  the  face. 

Growth  Rings.  For  timber  G-in.  x  8-in.  or  larger,  there 
must  show  on  the  cross  section  between  the  third  and  fourth 
inch,  measured  radially  from  the  heart  centre  or  pith,  not 
less  than  six  annual  rings  of  growth,  a  majority  of  which 
shall  show  at  least  one-third  summerwood,  which  is  the  dark 
portion  of  the  annual  rings;  but  wide  ringed  material  ex- 
cluded by  this  rule  will  be  acceptable,  providing  that  in  the 
majority  of  the  annual  rings  the  dark  ring  is  hard  and  in 
width  equal  to  or  greater  than  the  adjacent  light  colored  ring. 

For  pieces  in  which  the  centre  is  not  inclu>Jed,  there  must 
show  on  the  cross  section,  an  average  of  not  less  than  six 
annual  rings  of  growth,  with  not  less  than  one-third  smn- 
merwood.  Timbers  will  be  rejected  in  which  there  is  no 
sharp  contrast  in  color  between  the  springwood  and  sum- 
merwood. 

Defects.  No  timber  with  knots  greater  than  one  inch 
ill  diameter,  or  rot,  or  injurious  shakes  will  be  accepted. 

Branding.  Longleaf  pine  sold  under  this  specification 
shall  be  branded  with   the  letters  "F.   M.,"  the  name  of  the 


lumber  manufacturer,  the  location  of  the  sawmill  from  which 
it  comes,  and  the  date  of  sawing,  in  letters  at  least  one  inch 
high. 


Accurate  Daily  and  Total  Cost  Sheets  for 
the  Paving  Contractor 

By  C.  B.  Montgomery 

RELIABLE  cost  data  serve  two  purposes  for  the 
paving  contractor.  First,  immediate  reports 
while  the  work  is  going  on  disclose  leaks  and 
inefficiencies  that  can  be  remedied  with  profit 
on  the  spot.  Second,  complete  and  accurately  kept 
costs  for  one  job  furnish  a  basis  for  bidding  rationally 
on  the  next  one  of  a  similar  kind.  This  advantage 
is  most  pronounced  in  paving  work,  where  similar 
conditions  are  met  with  again  and  again  in  the  busi- 
ness of  the  same  firm.  It  is  also  one  which  is  too  little 
realized,  and  seldom  made  use  of  by  the  average  firm. 
A  contractor  will  often  merely  ascertain  the  local 
prices  of  materials,  estimate  the  labor  requirements, 
add  the  conventional  twenty  per  cent,  for  overhead, 
and  then  affix  an  item  for  profit  detenuined  largely  by 
the  amount  of  competition  and  the  state  of  his  ex- 
chequer. 

Value  of  Daily  Reports 

Often  a  contractor  will  make  or  lose  large  stuns 
without  knowing  where  or  why  it  occurred,  and  with- 
out giving  a  thought  to  what  changes  are  needed  un- 
der the  same  conditions  on  another  job.  Each  day's 
work  should  be  summarized,  showing  the  labor  and 
material  costs  and  the  contract  value  of  the  day's  work 
done.  This  summary  should  be  placed  in  the  superin- 
tendent's or  manager's  hands  within  twenty-four 
hours.  Thus  leaks  can  be  located  at  once  and  steps 
taken  to  remedy  them.  It  is  useless  to  censure  a  fore- 
man for  extravagances  upon  a  job  after  it  is  completed, 
while,  on  the  other  hand,  a  timely  pointer  may  often 
mean  better  results  from  the  working  force  or  a  more 
economical  use  of  materials. 

The  short  form  given  herewith  is  a  suitable  means 
of  achieving  the  object  of  these  daily  reports.  A  re- 
port such  as  this  must  be  the  foundation  of  any  sys- 
tem, however  elaborate.  It  shows  all  work  jjerformed 
each  day,  the  total  cost  thereof  and  the  average  unit 
cost. 

The  long  form  fulfils  the  second  object  of  the  sys- 
tem. Upon  this  sheet  is  posted  the  information  given 
on  the  short  form,  together  with  all  other  informa- 
tion regarding  this  particular  job.  Posting  may  be 
done  daily,  but  weekly  posting  is  recomm,ended,  as  it 
greatly  reduces  the  amount  of  clerical  labor.  This 
minimizes  errors  and  thereby  increases  the  value  of 
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Daily  cost  reports  should  reach  the  contractor  within  twenty-four  hours. 
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COMPLETE  COST  REPORT 
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Dally  costs  should  be  posted  weekly  on  this  form  and  checked  with  payrolls  and  invoices  for  material. 


the  cost  sheet.  At  the  end  t)f  eacli  week  or  pay  i)erit)(I 
the  total  hil)or  amount  jjosted  should  be  checked  with 
the  payroll  for  that  period.  In  a  similar  manner  all 
materials  should  be  checked  with  the  invoices  received. 

For  preserving  these  reports,  the  short  form  may 
be  filed  under  the  foreman's  name,  keeping  the  latest 
dates  on  top.  The  long  forms  may  be  conveniently 
bound  in  a  loose-leaf  binder,  the  names  of  the  streets 
or  jobs  being  in  alphabetical  order.  When  a  job  is 
comi)leted  the  sheets  can  be  transferred  to  a  ]5erman- 
ent  file. 

The'  subject  of  overhead  expense  is  so  complex 
and  extensive  that  it  will  be  impossible  to  discuss  it 
more  than  briefly.  It  is  of  great  importance,  how- 
ever, and  should  be  included  in  any  complete  cost  re- 
port. The  common  items  constituting  overhead  are 
rent,  light,  heat,  insurance,  officers'  salaries,  tools  and 
equipment,  interest  and  discounts,  office  stationery,  etc. 
The  usual  method  of  distributing  overhead  to  the  con- 
tracts performed  is  the  inaccurate  one  of  totalling  the 
entire  cost  of  a  year's  work,  totalling  the  overhead  for 
that  year,  and  proportioning  the  latter  evenly  over  the 
work.  This  method  is  not  only  loose,  but  rccpiires 
waiting  until  the  end  of  a  year  to  get  the  complete 
cost.  A  modification  of  it,  however,  may  be  made  to 
give  much  quicker  and  better  results. 

All  overhead  charges  should  be  grouped  under  sub- 
heads, such  as  office  expenses,  which  should  include 
the  clerical  force,  stationery,  telephones,  rent,  etc. : 
tools ;  machinery,  including  steam  shovels,  concrete 
mixers,  rollers,  etc. ;  plant,  counting  such  charges  as 
rent,  insurance,  plant  machinery,  etc.  (this  item  apply- 
ing particularly  to  asjjhalt  paving  concerns  who  main- 
tain expensive  plants);  general  expenses,  covering 
officers'  salaries,  interest  and  discounts,  bad  debts, 
etc. ;  and  any  other  subheads  which  may  be  necessary. 
Of  these  subheads,  all  but  |)lant  ami  machinery  should 
be  handled  alike  and  can  therefore  be  lunqied  and 
treated  as  one.  The  total  of  these  subheads  should  be 
distributed  over  the  work  for  the  year  in  this  man- 
ner. The  total  labor  cost  of  all  work  for  a  year  should 
be  taken  as  a  basis  for  pro-rating  the  overhead.  The 
amount  or  cost  of  materials  used  is  not  a  factor  in 
distributing  any  kind  of  overhead  expense. 

ICxpenses  under  the  subhead  plant  are  distributed 
only  on  the  jobs  which  have  received  material  from 
the  plant.     In  the  case  of  asphalt  paving,  the  unit  of 


])roduction  is  the  "box."  The  plant  expenses  for  a 
year  are  divided  bj-  the  number  of  boxes  produced  for 
that  time  and  charged  to  the  jobs  where  the  material 
was  delivered,  in  proportion  to  the  quantities  received 
by  each.  Machinery  should,  of  course,  be  charged 
only  to  the  work  upon  which  it  was  used.  The  basis 
of  division  should  be  the  number  of  days  the  machin- 
ery was  in  use. 

It  is  desirable,  as  previously  stated,  to  affix  over- 
head charges  immediately  on  completion  of  a  piece 
of' work,  rather  than  to  wait  until  the  close  of  the 
fiscal  year  to  determine  the  correct  percentage.  This 
should  be  done  by  using  the  percentages  of  the  previ- 
ous year.  If,  as  is  usually  the  case,  conditions  have 
changed,  either  by  an  increase  or  decrease  in  the  vol- 
ume of  work  done,  or  by  an  increase  or  decrease  of 
overhead  charges,  the  use  of  a  previous  year's  i>er- 
centage  would  result  in  a  false  showing  which  is  not 
apparent  until  the  close  of  a  year's  work.  This  diffi- 
culty is  obviated  by  the  method  developed  by  the 
writer,  of  totalling  and  comparing  the  month's  figtires 
with  the  corresponding  month  of  the  previous  year. 

At  the  close  of  each  nuMith  the  figures  for  that 
month,  both  overhead  and  labor,  are  compared  with 
the  corresponding  month  of  the  previous  year.  The 
ditYerences  are  added  to  or  subtracted  from  the  past 
year's  totals.  From  these  new  totals  a  new  percent- 
age is  obtained,  to  be  used  for  that  month's  work. 

I'or  example,  assume  the  total  labor  for  the  year 
1914  to  have  been  ?25,(iOO.  The  total  overhead  charges 
for  the  same  year  will  be  taken  at  $3,690,  which  means 
that  the  overhead  charges  for  any  given  payroll  should 
be  14.41  per  cent,  of  the  payroll.  For  the  month  of 
January,  1915,  assume  a  labor  cost  of  $6,440  as  against 
$4,820  for  January,  1914.  This  is  an  increase  of  $1,- 
(>20.  making  a  total  for  the  year  ending  January  31. 
1915,  of  $27,220.  Assume  also  an  overhead  expense 
for  January.  1915,  of  $1,800  as  against  $1,930  for  Janu- 
ary. 1914.  This  decrease  of  $1.W  gives  a  new  overhead 
total  estimated  for  the  current  year  of  $3,560.  From 
these  two  new  totals  a  new  percentage  of  13.08  is 
reached.  Taking  13.08  per  cent,  of  $6,440,  we  have 
the  adjusted  overhead  charge  for  Januarv,  1915,  of 
$840. 

Similarly,  each  month  a  new  rate  can  be  obtained 
which  will  change  with  changing  conditions,  and  which 
will  provide  a  more  accurate  figure  than  the  tncthod 
commonly  in  use. — Engineering   Record. 
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The  new  Bank  of  Toronto  at  the  comer  of  McGill  and  St.  James 
Streets,  Montreal. 
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The  New  Bank  of  Toronto  at  Montreal 

ON'i']  of  the  most  important  l)iiildiiiy;s  erected  in 
Montreal  this  year  is  the  new  Bank  of  Toron- 
to, now  being  built  at  the  corner  of  McGill 
and  St.  James  Streets,  by  the  Atlas  Con- 
struction Company,  from  plans  by  Messrs.  Hogle  & 
Davis,  Montreal.  The  Hank  is  on  the  site  of  the  old 
premises  and  of  some  adjoining  buildings  on  St.  James 
Street.  The  area  is  92  ft.  .x  64  ft.,  with  an  additional 
area  of  40  ft.  x  28  ft.  at  the  rear.  The  building  will 
consist  of  a  basement  and  ten  storeys. 

The  frame  is  of  structural  steel,  with  an  exterior  of 
polished  granite  base  course,'  and  above  this  terra- 
cotta. The  floors  will  be  of  concrete,  and  the  parti- 
tions will  be  fireproof.  Each  floor  will  have  an  area  of 
approximately  six  thousand  feet.  Difficulties  were  en- 
countered in  the  foundations,  one-half  of  the  ground 
being  found  unequal  to  the  heavy  load  which  it  would 
have  to  bear.  The  Simplex  Construction  Company 
were  called  in,  and  placed  one  hundred  and  fifty  stan- 
dard Simplex  piles.  In  our  issue  of  November  18,  1914, 
we  described  in  detail  the  methods  by  which  these 
])i]es  were  placed. 

The  basement  will  contain  the  boilers,  ventilating 
fans,  and  the  Bank's  vaults.  The  roofs  of  the  latter 
will  be  of  very  heavy  steel  and  reinforced  concrete. 
The  ground  floor  will  be  occupied  by  the  Bank,  the  en- 
trance being  on  St.  James  Street.  On  the  east  side  of 
this  floor  will  be  three  ])assenger  elevators,  suiiplied 
by  the  A.  B.  See  Electric  I'llevator  Company  of  Can- 
ada, Limited,  Montreal..  The  Manager's  and  Assist- 
ant Manager's  offices  are  placed  facing  the  St.  James 
Street  elevation,  while  behind  are  the  public  hall  and 
the  various  tellers',  accountants',  and  clerks'  offices. 
The  reinainder  of  the  floors  will  consist  of  offices,  fin- 
ished in  birch.  The  top  floor  is  set  aside  for  living 
rooms  for  the  janitor,  and  a  dining  room  for  the  staff. 
In  the  halls  there  will  be  marble  dados  four  and  a  half 
feet  high,  while  in  the  halls  on  the  main  floor  the  mar- 
ble dados  will  be  eight  feet  high. 

A  light-well  will  be  situated  in  the  rear  portion  of 
the  building,  the  windows  here  being  of  metal.  The 
following  are  the  sub-contractors :  steel  frame,  the 
Structural  Steel  Company,  Limited,  Montreal ;  heat- 
ing, plumbing  and  ventilation,  L.  E.  Moulton  and  Com- 
pany, Limited,  Montreal ;  electrical  wiring,  P.  Lahee 
and  Company,  Montreal ;  granite,  Stanstead  Granite 
Quarries  Cqmpany,  Limited;  terra-cotta,  Atlantic 
Terra  Cotta  Company,  New  York ;  woodwork,  Joseph 
Binnette,  Montreal ;  hollow  metal  windows,  A.  B. 
Ormsby,  Limited,  Toronto;  metal  bank  windows,  H. 
Hope  and  Sons  of  Canada,  Limited,  Toronto;  archi- 
tectural iron  work,  Montreal  Architectural  Ironworks 
Company;  glazing,  Ilobbs  Manufacturing  Company, 
Limited,  Montreal;  marble.  Smith  Marble  and  Con- 
struction Company,  Limited,  Montreal;  roofing,  Metal 
Shingle  and  Siding  Company,  Limited,  Montreal. 


The  new  McLeod  Block  at  Edmonton,  erected  at  a  cost 
of  $600,000. 


A  Pan-American  Road  Congress,  under  the  joint 
auspices  of  the  American  Highway  Association  and 
the  American  Road  Builders'  Association,  is  to  be  held 
at  San  Francisco  during  the  week  beginning  Septem- 
ber 13.  This  date,  which  was  decided  on  April  16  at  a 
meeting  of  the  joint  committee  representing  the  two 
associations,  will  enable  engineers  from  the  East  to 
attend  this  Congress  and  also  the  International  Engi- 
neering Congress  which  convenes  the  week  follow- 
ing. Plans  for  the  Cmigress  are  in  charge  of  an  exe- 
cutive committee,  of  which  Hon.  Chas.  W.  Gates, 
Governor  of  Vermont,  is  Chairman. 
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Method  and  Cost  of  Constructing  Reinforced 
Concrete  Drops  on  C.P.R.  Irrigation  Work 


TIU'2  Western  Section  of  the  Irrigation  J  Hock 
now  beinj^  developed  by  the  Department  of 
Natural  Resources  of  the  Canadian  I'aciFic 
Railway  Company,  has  a  large  system  of 
canals  and  ditches,  the  aggregate  length  of  which  is 
about  1,600  miles.  There  are  a  very  large  number  of 
structures  on  the  various  canals  and  ditches.  Some  ol 
the  timber  structures  were  built  as  early  as  1905  and 


have  been  eight  years  in  the  ground.  Most  of  these 
structures,  especially  the  highway  bridges  and  division 
gates,  are  good  for  a  number  of  years  yet,  but  some  of 
the  drops,  of  which  there  are  a  large  niimiier,  are  be- 
ginning to  develop  signs  of  weakness,  and  as  they 
must  be  replaced  without  stopping  the  flow  of  water 
during  the  irrigation  season,  May  1  to  October  1,  the 
reconstruction    must    take   place   before   or  after   the 


LABOR  COST-DROP  No.  2A— LANGDON  DISTRICrp. 


Labor 

Feature  cost. 

Moving  camp $    (5S.O0 

Setting  up    camp    19.55 

Camp   expenses 7.00 

Hauling   supplies    159.30 

Excav.  of  by-pass 210.00 

Excav.  of  old  drop    . .    . .  1,350.00 

Removal  of  old   drop    . .  .  136.80 

Building  cement  shed   . .  .  8.96 

lUiilding  chute  in  by-pass  34.00 

Hauling    lumber     46.60 

Hauling  steel 4.10 

Hauling  cement 40.00 

Hafcling  gravel 162.90 

Hauling  sand 72.00 

Hauling  sand  and  gravel  .  88.60 

Hauling  mixer  and  pump  29.30 

l'uni|)ing  water  .. .   13.10 

Building  forms 591.00 

Bending  and  placing  steel 

and  wire  fabric 110.65 

Mix.  and  placing  concrete  336.10 

Kcmoval  of  forms 51.25 

Backfilling  by-pass 143.40 

Backfilling  drop 375.70 

Removal  of  chute 6.88 

Repairs  to  bank 106.88 

Riprap  to  bank 30.10 

Cleaning  up,  etc 13.72 

Total  labor  cost  . 


Unit 

COBt. 


$  0.139 
0.636 
2.338 
8.070 
33 . 660 
1.987 
0.031 
0.043 
0.975 
1.060 
2.685 


Qaantity  and  Unit 


0.100 

0.851 
1  .680 
0.009 
0 .  090 
0.337 
6.812 
0 .  823 
1.027 


1,507 
1,967 
54 . 243 
1.112 
1.010 
33.438 
129.96 
948.00 
167 
68 
33 


5,929 

139.96 
200 . 00 

5,939 

1,600 

1,588 

1,010 
130 
39.3 


M. 


cu.  yds. 
cu.  yds. 
M.  ft.  B.  M 
M.  ft.  B.  M 
M.  ft.  B.  M 
M.  ft.  B 
cwt. 
cwt. 
cu.  yds. 
cu.  yds. 
cu.  yds. 


sq.  ft. 

cwt. 
cii.  yds. 
sq.  ft. 
cu.  yds. 
cu.  yds. 
M.  ft.  B. 
cu.  yds. 
cu.  yds. 


Kemarkx. 
About  16  miles 
About  24  men 
Dishes  and  repairs 
Groceries,  hay  and  oats 
Clay  loam 

Hand  work  around  old  structure 
Piling  removed  above  grade 
Temporary  structure 
Drops  water  back  into  canal 
Haul  2  miles 
Haul  3  miles 
Haul  2  iniles 
Haul  3  miles 
Haul  2  miles 
Haul  15  miles 
Haul  21  miles 


M. 


$4,105.89 

MATERIAL  COST- 


Erosion  by  water  from  by-pass 
Extending  25  feet  below  drop 

Includes  team  feed. 


DROP  2A— LANGDON  DISTRICT 

Unit 


eature  Quantity 

Reinforcing  steel    11,921   lbs. 

Wire  fabric 1.075  s.   f. 

Cement -*37  bbls. 

Gravel l'>7  yds. 

Sand tiS  yds. 

Lumber 33,438  ft 

Rope  repairs,  etc 


B.    M. 


Cost 
$229 . 72 

32.84 
483.86 
183.70 

74.80 
323.94 

44.35 


Freight 
.$60 .  55 
6.73 
45.75 
61.30 
25.10 
54.80 


Total  material  cost $1,362.21       $254.23 


Total 

cost 

$390.27 

29.57 

528.61 

245.00 

99.90 

290.13 

44.35 

$1,527.83 


cost 
$0 . 034 
0.027 
2.230 
1.4<)7 
1.469 
12.380 


Remarks 
600  H-'m.  and  300  ',j-in.  bars. 
Clinton  fabric 
Canada  Cement  Company. 
Calgary  Sand  &  Gravel  Co. 
Calgary  Sand  &  Gravel  Co. 
Less  $88.61  salvage  value. 


Total   labor  cost,  including  team  feed $4,105.89 

Total  material  cost 1,537.83 

Depreciation    on    concrete    mixer,    pump, 

wagons,    harness,    horses,    etc $302.44 

Depreciation  on   camp  c(|uipmcnt    42.45 


Overhead  expense  of  superintendence,  engineering, 

office  work,  accounting,  etc 


344.89 


938.00 


$6,916.61 


•  By  Rot>ert  S.  Stockton,  in  EnKinoorlns  and  CoDtractinc. 


water  season,  or  dnring  that  time  by  diverting  the 
water  aroimd  the  structure  by  teni|)orary  works. 

The  policy  of  the  company  has  been  to  replace  the 
large  timber  structures  as  they  approached  tiie  end  of 
their  life  with  permanent  concrete  structures  of  ap- 
proved design.  The  programme  of  betterments  for 
1913  included  the  replacement  of  the  large  timber 
holdup  drop  known  as  drop  No.  2A  in  the  Secondary 
"A"  Canal,  Langdon  District,  S.  E.  14  section  19-23- 
27.  The  new  10-ft.  drop  was  designed  to  be  bnill  of 
reinforced  concrete  with  a  central  pier  and  two  openr 
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ings  that  can  he  closed  vvitli  stop  plank  5  ft.  9  ins.  long.  Summary  of  Feature  Costs— Drop  No.  2A — Langdon 

The  holdup  feature  of  this  drop  is  required  to  insure  District,  1913. 

the  delivery  of  water  to  "B"  Distributary  in  Langdon     Camp  and  supplies $   :!ii.!)2  $  1.560 

district,  which  takes  out  3  ft.  above  canal  grade.     The     Excavation  and  backfilling 2,085. <)K  10.4:30 

drop  is  designed  to  discharge   1,000  sec.   ft.  of   Avater     Preparatory  work 219.04  1.093 

over  the  crest  when   the  canal   carries.  8  ft.   deptli   of     Hauling  materials    414.21)  2.071 

water.     Previous  experience  indicated  the  economy  of     Building  forms 591.00  2.955 

diverting  the  water  and  building  the  drop  during  fav-      Bending  and  pldcing  steel    110.05  0.554 

orable  weather,   esi)ccially   as   rains  and   other  condi-     Mixing  and  placing  concrete :!Hfi.io  1.68I 

tions  made  it  reasonably  certain  that  a  by-pass  carry-     Removal  of  forms 51.25  0.257 

ing   100  sec.   ft.   would   satisfy   the   irrigation    require-      Steel  and  wire  fabric :n9.84  1.595 

ments.     It  was  necessary,  however,  to  carry  220  sec.     Cement 528.61  2.643 

ft.  for  a  few  days,  which  caused  some  additional  bank      Gravel  and  sand ;}44.90  1.725 

erosion  below  the  temporarj'  drop.     The  construction     Lumber 290.1:!  1.451 

crew  was  moved  to  the  site  July  17  to  19  and  began     Riprap  below  drop :io.io  0.151 

the  work  of  excavating  the  by-pass  and  building  a  di-      Depreciation :)44.89  1.725 

verting  dam  in  the  canal.    The  by-pass  was  completed     Overhead  expense    9:^8.00  4.690 

July  29  and  the  work  of  tearing  out  the  old  timber  — 

drop  commenced.    The  old  structure  was  heavily  built,  $6.9ifi.6l               $34,583 

having  2,200  lin.   ft.  of  piling  and   54,243  ft.    fS.   M.  of  Camp  and  supplies  and  preparatory 

lumber  incorporated  in  it.     Certain  timbers  in  the  old         work $  530.96  $  2.655 

drop   proved   to   be   pretty   well    dcca3'cd,   ])articularly      Excavation  and  backfilling 2,085.98  10.430 

above  the  water   line.     The  piling  behind   the  breast     Concrete  work 2,986.68  14.932 

wall  was  rotted  and  constituted   the   weakest  spot  in      Riprap  below  drop :!0.io  0.151 

the  structure.  Depreciation ;i44.89  1.725 

The  excavation  disclosed  4  ft.  of  soil  underlaid  by  a      Overhead  expense 9:18.00  4.690 

compact  boulder  clay  which  proved  lo  be  ((uile  imper- 

vious,  and  after  the  footings  and  lower  concrete  Hoor  $6,916.61               $34.58:! 

were  in  place,  there  was  no  ])umping  required.  ; 

The  nearest  gravel  pit  was  about  l.S  miles  distant  experienced,  as  farmers  were  then  paving  about  $2..S0 
and  42  cu.  yds.  of  unscreened  material  was  hauled  and  p^^  day  and  board.  The  wages  paid  were  as  follows: 
used.  The  pit  contains  good  sand  but  poor  gravel,  and  laborers  at  $2.50  to  $2.75  a  day  of  10  hours;  teamsters 
when  the  cost  of  screening  was  added  and  quality  con-  .^^  52.IO  to  $2.35  a  day  of  10  hours,  and  including  Sun- 
sidered,  it  was  thought  best  to  ship  the  larger  part  ot  ^[^y^.  carpenters  at  $3.50,  $4  and  $5  a  dav.  and  fore- 
the  sand  and  gravel  to  Bennett  Siding,  about  two  miles  ,„jj,^  ^^  ^120  a  month.  The  foreman.  Tack  McMullen. 
from  the  work.  The  gravel  received  from  the  Calgary  ^an  the  mixer  when  necessary.  The  work  was  direct- 
Sand  &  Gravel  Company,  however,  had  some  over-  ^^  ^y  r  g  Stevens  (Watermaster),  and  Mr.  G.  11. 
size  that  was  picked  out  by  hand.  The  steel  shipped  Patrick  (Canal  Superintendent),  who  reported  to  the 
to  Bennett  Sidmg  was  mixed  up  with  steel  for  Strath-  Superintendent  of  Operation  and  Maintenance  for  the 
more,  which  necessitated  a  team  haul  lo  straighten  Western  Section.  The  plans  were  furnished  by  the 
o^'t.  Chief  Engineer,  who  is  in  general  charge  of  operation, 
A  carload  of  lumber  was  delivered  at  r.cnnclt  Sid  maintenance  and  construction  for  all'  the  irrigation 
ing  for  building  the  forms,  chute,  and  cement  shed,  projects  being  developed  bv  the  Canadian  Pacific  Rail- 
and  1,421  F.B.M.  was  hauled  from  Dalro}'  ^\  atermas-  ^       Company; 

ter's  Headquarters.     The  carpenters  started   building  

forms  on  August  6  and  the  cut-off  walls  were  poured  Electric  motor  omnibuses  are  being  run  by  the  citv 

on  August  27.     The  last  concrete  was  put  in  on  Sep-  ^,f  york,   England.     The  vehicle  seats  22  passengers 

tember  20.                                     .          ,    ,  and  weighs,  with  the  storage  battery,  about  8,000  lbs. 

The  general  mixture  was  intended  to  be  1  sack  .,f  -j^j^^  battery  used  comprises  64  Edison  cells,  is  placed 
cement  to  2^  cu.  ft.  of  sand  and  .t  cu.  ft  of  gravel.  ^^^^^  ^^le  seats,  and  has  a  capacity  of  300-amp-hrs.  at 
For  thin  walls  and  copings  a  mixtiire  of  l-2>^-4  was  72  ^0^5  -phe  omnibus  can  run  at  speeds  from  ten  to 
used,  and  for  the  lip  of  the  drop  2-2>^-5.  Since  948  ^^^gj^^  j^jj^g  ^^^  ^our  and  can  make  forty  to  forty-five 
sacks  of  cement  were  used,  the  average  was  4./4  sacks  ^^^jj^g  heiore  recharging.  One  advantage  of  the  elec- 
per  cubic  yard  of  concrete.  The  concrete  was  mixed  ^j.;^  omnibus  is  that  it  requires  so  little  attention  from 
wet  enough  to  spade,  and  was  spaded  so  as  to  require  jj^^  ^1^;^^^  that  he  Ms  able  to  act  as  conductor  as  well 
little  patching  when  the  forms  were  removed.  The  ^^  niotorman.  The  entrance  door  is  at  the  front,  be- 
concrete  appears  to  be  of  excellent  quality.  The  con-  ^j^^  ^^^^  driver's  seat,  and  by  running  without  a  con- 
crete was  mixed  with  a  No  1  Smith  Mixer,  with  steam  j^,^^^,.  ^^^^  operating  cost  is  greatly  reduced, 
engine,  boiler  and  side  loader  mounted  on  steel  trucks.                                              

All  labor  was  paid  at  prevaihng  rates,  .stated  at  so  The  use  of  cement  as  an  anti-sand  blast  is  one  de- 
much  per  day  of  10  hours.  Every  rate  is  stated  in  full  serving  the  attention  of  railway  engineers.  When  lo- 
and  so  carried  in  the  time  books  with  boa'-d  deduction  comotives  stand  under  steel  bridges  or  viaducts,  the 
of  $5.50  per  week.  The  cost  of  team  feed  is  taken  at  90  blast  from  the  smoke  shaft  throws  out  gases  and 
cts.  per  day  per  team  and  pro-rated  to  all  work  on  numerous  small  particles  of  ashes  and  coal,  causing 
which  team  time  is  charged.  serious  injury  in  course  of  time.    In  such  cases  cement 

The  wages  of  foreman,  barn  boss,  and  for  Sunday  has  been   successfully   used,  and   now  it  is  common 

time  of  teamsters  were  pro-rated  to  all   labor  items,  practice  on  railways  to  cover  the  bottoms  of  bridges 

Two  rates  of  wages  were  paid,  as  it  had  been  neces-  with  reinforced  concrete  or  cement  mortar,  which  lias 

sary  to  make  a  raise  at  harvest  time  to  hold  the  men;  been  found  to  resist  the  attack  of  gases  and  also  the 

even  at  the  increased  rate,  considerable  trouble  was  l)last  of  particles  coming  from  the  locomotives. 
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Review  and  Forecast  of  the  Progress  of  the 

Burned  Clay  Industry  in  Eastern 

Canada 

By  Joseph  Keele 

Tl  1  E  present  spell  of  growth  and  progress  in  Can- 
ada, beginning  about  ten  years  ago,  found 
the  native  clayworking  industry  inadequate 
to  supply  the  demand  for  building  material. 
Conse(|uently,  such  substitutes  as  concrete  construc- 
tion, sand-lime  and  cement  brick,  were  largely  used 
and  a  good  deal  of  face-brick  and  fireproofing  were 
imported  from  the  United  States.  During  the  last 
three  or  four  years  several  large  plants  have  been 
erected  in  the  vicinity  of  Toronto  and  Montreal  for 
the  manufacture  of  ordinary  building  brick.  The  out- 
put of  these  plants  is  now  so  large  that  there  is  no 
longer  an  excuse  to  use  substitutes  for  brick,  either  on 
the  score  of  price,  cjuality,  or  promptness  of  delivery. 

As  competition  in  this  field  is  boimd  to  be  keen, 
the  future  existence  of  the  individual  industries  of 
this  class  will  depend  on  their  ability  to  produce  the 
largest  percentage  of  first  ciuality  brick  per  kiln,  with 
the  lowest  cost  of  fuel  and  labor. 

The  recent  great  develoj^ment  of  the  industry  in 
the  area  between  Toronto  and  Hamilton  was  due  to 
two  conditions.  The  district  contains  an  abundance 
of  the  best  raw  materials  in  Canada  for  the  maiuifac- 
turc  of  rough  clay  products,  and  the  two  cities  and 
neighboring  towns  offer  a  large  market  for  the  wares 
produced  from  them.  The  raw  material  used  includes 
plastic  shales  from  two  formations — the  Queenston 
and  Lorraine,  which  are  better  known  to  clayworkers 
by  their  former  names,  Medina  and  Hudson  River. 

The  soft,  stoneless  clays,  of  recent  origin,  arc  also 
more  extensive  in  these  localities  than  anywhere  else 
in  Ontario,  except  possibly  in  the  clay  belt  of  the 
northern  portion  of  the  province. 

The  Lorraine  shale  and  stoneless  brick  clays  of 
recent  origin  occur  abundantly  within  easy  reach  of 
the  city  of  Montreal,  and  these  have  been  utilized 
freely  in  recent  years  in  building  up  that  city  and 
its  suburbs. 

The  city  of  (Juebec  is  supi)lied  with  similar  ma- 
terials, conveniently  situated.  The  first  plant  for  the 
manufacture  of  shale  brick  was  established  near  this 
city  a  few  years  ago.  The  products  of  this  ])lant  have 
been  so  satisfactory  in  every  respect  that  a  bright 
futvn-e  is  assured  for  it. 

riie  city  of  (Ottawa  was  deiHMident,  until  recently, 
upon  the  connnon  brick  made  for  surface  clays  in  its 
vicinity.  A  few  years  ago  an  extensive  plant  was  erect- 
ed at  Russel  (about  twenty  miles  distant)  which  util- 
ized the  Medina  shale  outcropping  in  that  neighbor- 
hood. The  greater  part  of  the  output  goes  to  Ottawa. 


The  Lorraine  shales  outcrop  is  in  a  large  area  just  east 
of  the  city  limits  awaiting  future  developments.  It  is 
not  utilized  at  present. 

The  Maritime  Provinces  possess  the  raw  materials 
suitable  for  the  manufacture  of  a  greater  range  of  clay 
products  than  is  found  in  any  other  portion  of  Eastern 
Canada,  but  the  surface  clays  are  almost  the  only 
portion  of  their  resources  that  arc  utilized  at  present. 
The  principal  brickmaking  centres  are  at  St.  John. 
Pugwash  and  Annapolis,  these  points  being  selected 
on  account  of  the  raw  materials  available,  and  the  facil- 
ities for  distribution,  both  by  land  and  water.  The 
large  plants  which  have  been  erected  recently  in  these 
localities  use  the  stoneless  surface  clays  for  brickmak- 
ing, while  the  large  plants  erected  in  the  provinces  of 
Ontario  and  Quebec  use  either  of  the  two  shale  forma- 
tions before  mentioned. 

Owing  to  their  greater  compressive  strength,  dens- 
ity and  uniformity  of  size,  the  shale  brick  are  preferred 
for  underground  work,  such  as  trunk  sewers,  and  for 
high  structures  carrying  heavy  floor  loads.  The  future 
development  of  the  brick  industry,  then,  in  the  Mari- 
time Provinces,  will  be  in  the  utilization  of  the  plastic 
shales  with  which  they  are  bountifully  supplied. 

As  far  as  the  rough  clay  products  industry  in  rural 
districts  is  concerned,  there  will  be  little  or  no  change 
in  the  future  as  there  has  been  in  the  past.  The  char- 
acter of  the  ])roduct  is  fixed  by  tradition  and  usage, 
and  by  the  raw  material  available  at  any  given  locality. 

Any  changes  that  are  introduced  will  not  affect  the 
color  and  shape  of  the  jjroduct,  but  will  be  manifested 
in  improved  or  more  economic  method  of  production, 
such  as  the  substitution  of  permanent  down-draft 
kilns  for  the  wasteful  temporary  scove  or  clamp  kilns 
now  in  use. 

One  thing  seems  bound  to  happen,  however,  in  this 
connection,  and  that  is  the  extension  of  the  practice 
of  underground  drainage  for  agricultural  lands.  This 
is  done  to  a  considerable  extent  already  in  Southern 
Ontario,  but  scarcely  at  all  in  Quebec  or  New  Bruns- 
wick. No  field  drain-tile  are  produced  in  these  two 
])rovinces,  although  they  have  extensive  and  wide- 
si^read  deposits  of  stoneless  surface  clays  suitable  for 
the  i)urpose,  as  well  as  large  regions  of  land  which 
would  be  rendered  much  more  productive  by  under- 
draining. 

The  development  which  is  likely  to  occur,  there- 
fore, is  the  building  of  several  small  plants  at  various 
])oints,  to  which  farmers  from  the  surrounding  dis- 
tricts can  send  their  teams  for  a  load  of  tile  whenever 
required.  This  seems  to  be  a  more  satisfactory  plan 
than  in  having  a  few  extensive  tile  works  at  certain 
centres,  from  which  shipments  would  have  to  be  made 
by  railroad  or  barges  to  the  rural  districts. 

The   extensive   belt   of   stoneless   glacial   clays   in 
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Northern  Ontario  and  Quebec  contains  material  which 
is  very  suitable  for  the  manufacturer  of  common-brick 
and  drain-tile.  These  localities  are  situated  too  far 
from  present  markets  to  allow  of  their  being  worked 
for  this  purpose. 

Owing  to  the  abundance  of  wood  in  this  region, 
brick  and  tile  should  be  produced  cheaply.  A  cheap 
freight  rate  to  southern  points  might  be  secured  by 
utilizing  return  empty  coal  cars  from  the  divisional 
points  on  the  Transcontinental  Railway,  which  trav- 
erses the  clay  belt. 

Face-Brick 

The  discussion  so  far  has  had  reference  to  com- 
mon brick  made  by  either  the  soft-mud,  or  dry-pressed 
process.  So  much  poor  dry-pressed  brick  has  been 
made  in  Eastern  Canada  in  late  yeais  that  I  offer  no 
apology  for  placing  such  in  the  common  class.  They 
can  be  bought  at  common  prices  also. 

Some  of  the  makers  do  keep  up  a  high  standard  of 
excellence  as  regards  density,  finish  and  color  for  their 
dry-pressed  product,  and  these  always  find  a  ready 
sale  at  prices  considerably  above  that  of  the  ordinary 
building  brick. 

The  best  architects,  however,  no  longer  regard  the 
dry-pressed  process  as  the  high-water-mark  in  brick 
production.  The  smooth  surfaces  and  tiresome  uni- 
formity of  color  do  not  lend  themselves  to  effective 
treatment,  especially  for  residence  work.  But  it  is 
probable  that  their  use  will  be  continued  for  business 
buildings. 

Roughness  in  texture  and  variety  of  color  are  now 
regarded  as  most  desirable  qualities  for  face  brick. 
The  roughness  is  produced  by  a  simple  device  attached 
to  the  brick  machine,  and  variety  of  color  is  obtained 
by  "flashing"  during  the  burning  process.  In  some 
locaHties  in  the  United  States  kilns  of  this  kind  of 
brick  are  turned  out  which  rival  Turkish  rugs  in  col- 
or and  texture. 

These  brick  are  made  from  shales,  the  cost  of  pro- 
duction being  practically  the  same  as  that  of  the  ordin- 
ary wire-cut,  but  the  profits  are  much  greater. 

A  few  of  the  leading  brick  plants  in  Ontario  and 
Quebec  have  taken  up  the  manufacture  of  rough-faced 
brick  in  a  half-hearted  manner  as  a  recognition  to  a 
passing  fad.  These  firms  are  essentially  dry-pressed 
face  brick  makers :  but  it  is  significant  to  note  that  by 
overburning  and  flashing  their  dry-process  wares  they 
are  catering  to  the  desire  for  roughness  of  finish  and 
diversity  of  color. 

Of  the  twenty  plants  using  either  the  Queenston  or 
Lorraine  shales  in  the  triangular  area  included  be- 
tween Toronto,  Hamilton  and  Credit  Forks,  twelve 
are  wholly  dry-press  makers,  while  eight  are  wire- 
cut  or  mixed  plants.  Three  of  the  latter  make  a  small 
quantity  of  rough-texture  face  brick.  One  of  th^se, 
the  Ontario  Government  plant  at  Mimico,  produces  an 
article  equally  as  good  as  most  of  the  imported  ma- 
terial. There  appears  to  be  an  opportunity  here  for 
an  enterprising  brickmaker  to  produce  a  distinctive 
article  which  will  bring  him  out  of  the  common  class 
into  the  region  of  greater  profit. 

One  of  the  plants  at  Laprairie,  near  Montreal,  uses 
the  Lorraine  shale  to  good  effect  in  producing  a  rough- 
texture  face  brick  for  the  Montreal  market. 

The  Lorraine  and  Levis  shales  near  the  city  of 
Quebec  can  be  used  to  produce  richer  effects  than 
those  of  the  western  shales. 

The  carboniferous  shales  in  New  Brunswick  and 
Nova  Scotia  contain  endless  possibilities  for  this  class 
of  ware.     That  they  have  been  unused  up  to  the  pre- 


sent denotes  a  singular  lack  of  appreciation  for  the 
beauty  of  burned  clay  ware,  and  an  unrivalled  build- 
ing material,  in  the  cities  of  these  provinces. 

Fireproofing 

Hollow  blocks  of  various  shapes,  made  of  burned 
clay,  are  used  largely  as  the  fireproof  clothing  for  steel 
frames  in  modern  high  structures — hence  the  trade 
name  of  fireproofing  for  this  class  of  ware.  The  use 
of  hollow  blocks,  however,  is  not  confined  to  covering 
steel  structures ;  they  are  now  used  extensively  as  a 
building  material  for  the  construction  of  exterior  walls 
and  partitions  in  factories,  silos,  dwellings  and  store- 
houses. 

There  are  only  four  factories  manufacturing  this 
class  of  ware  in  Eastern  Canada,  and  only  one  of  these 
is  devoted  solely  to  this  product.  Three  of  these  use 
surface  clay,  and  one  located  in  Toronto  uses  Lorraine 
shale. 

The  surface  clay  is  not  a  very  satisfactory  material 
for  fireprcjofing,  the  shales  being  better,  as  they  pro- 
duce a  harder,  stronger  ware,  which  also  stands  trans- 
portation without  undue  loss  from  breakage. 

The  supply  of  home-made  fireproofing  is  inade- 
(|uate  in  quality  and  quantity. 

Several  brick  plants  already  located  on  shales  in 
any  of  the  provinces  might  profitably  take  up  this 
branch  of  the  industry.  Almost  any  of  the  plastic 
shales  between  Lake  Huron  and  the  Atlantic  are  suit- 
able for  the  purpose.  The  use  of  hollow  blocks  made 
from  burned  clay  is  always  increasing,  and  will  con- 
tinue to  do  so  as  long  as  ])uilding  activity  keeps  up. 

Paving  Brick 

Vitrifying  clays  or  shales  suitable  for  the  manu- 
facture of  this  class  of  clay  products  are  comparative- 
ly rare  in  Eastern  Canada.  Nearly  all  of  the  paving 
brick  used  in  Toronto  and  other  localities  in  South- 
western Ontario  are  im])orted  from  the  United  States. 
A  small  quantity  of  paving  brick  is  made  from  the  Lor- 
raine shale  at  West  Toronto.  While  these  may  be  suit- 
able for  sidewalks  or  residential  streets,  their  life  is 
too  short  under  the  ordinary  city  traffic. 

Certain  shale  deposits  of  the  Levis  and  Sillery 
formations,  which  are  probably  suitable  for  the  manu- 
facture of  paving  brick,  were  discovered  by  the  writer 
about  two  years  ago.  The  Citadel  Brick  Company  of 
Quebec  is  experimenting  with  these  shales  at  present, 
so  that  paving  brick  may  become  one  of  its  principal 
products  in  the  future. 

It  is  quite  possible  that  paving  blocks  might  lie 
made  from  the  Lorraine  shales  near  Toronto  or  Mont- 
real if  a  certain  percentage  of  imported  fire  clay  were 
added,  in  order  to  prolong  the  vitrification  range  of 
the  shale  and  toughen  the  product.  This  is  another 
opportunity  for  brickmakers  in  Ontario  to  get  out  of 
the  common  brick  class. 

The  carboniferous  formation  in  the  coal  mining 
districts  of  New  Brunswick  and  Nova  Scotia  contain 
shale  suitable  for  the  manufacture  of  vitrified  wares. 
No  attempt  has  yet  been  made  to  develop  this  industry, 
the  principal  reason  being  that  a  market  does  not  ex- 
ist for  them  at  that  end  of  the  country. 

Sewer  Pipe 

Three  plants  are  employed  all  the  year  round  in 
the  manufacturer  of  sewer  pipe  in  Ontario.  The  raw 
material  used  is  either  the  soft  weathered  top  of  the 
Queenston  (Medina)  shale  or  a  transported  clay 
washed  from  the  same  material,  which  occurs  at 
Waterdown  and  vicinity,  near  Hamilton.     This  clay 
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burns  to  a  good  strong  red  body,  but  does  not  take 
a  very  good  salt  glaze.  It  is  the  only  material  we 
know  of  in  the  ijrovince  which  is  suitable  for  the  pur- 
pose. .  These  pipe  are  used  extensively  in  Southern 
Ontario,  notwithstanding  the  competition  of  the 
brightly  glazed  pipe  made  from  fire  clay  or  semi-re- 
dustrial  wastes  is  rapidly  gaining  in  importance,  both 
fractory  clay  in  Ohio  or  Missouri.  The  most  extens- 
ive sewer  pipe  plant  in  the  Dominion  is  situated  at  St. 
John,  in  the  province  of  Quebec.  The  local  clay  is 
used,  but  a  liberal  stiffening  of  fire  clay  imported  from 
New  Jersey  is  added  to  it. 

The  shales  already  indicated  as  occurring  in  the 
vicinity  of  Levis  might  be  used  to  advantage  for  this 
class  of  ware,  as  they  take  a  good  salt  glaze,  and  are 
by  far  the  most  refractory  sliales  found  in  the  two 
provinces.  With  water  transportation  on  the  St.  Law- 
rence and  rail  connection  with  all  the  principal  centres, 
an  imjjortant  industry  in  vitrified  wares  might  be  es- 
tablished at  Levis. 

The  carboniferous  shales  of  the  Maritime  Pro- 
vinces furnish  the  necessary  raw  materials  for  the 
manufacture  of  sewer  pipe,  as  well  as  the  coal  for 
burning  them.  One  plant  has  been  established  for 
several  years  at  New  (ilasgow  in  Novu  Scotia,  which 
is  now  in  a  flourishing  condition. 

'i'here  is  room  for  another  sewer  pipe  plant  at  Monc- 
ton  or  in  the  Grand  Lake  coal  area  of  New  Bruns- 
wick. Ware  like  this  is  not  like  common  brick,  inas- 
much as  it  can  stand  the  freight  charges  for  long  haul- 
age by  rail. 

Electrical  Conduits 

These  are  used  for  lajing  wires  underground,  their 
requisites  being  strength,  straightness  and  imperme- 
ability. Conduits  are  generally  made  from  fire  clays 
or  some  semi-refractory  clays  or  shales,  finished  with 
a  salt  glaze.  None  are  i)roduced  in  Canada,  but  hun- 
dreds of  thousands  of  dollars'  worth  are  imported  an- 
nually from  the  United  States.  The  tele])hone  and 
telegraph  companies  j)refer  to  go  to  the  additional  ex- 
pense of  conduits  because  of  the  saving  in  cost  of 
maintenance  and  the  superior  service  they  give. 

The  Maritime  Provinces  are  the  only  place  where 
raw  materials  for  this  purpose  are  available.  There  is 
now  a  sufficient  market  in  Canada  to  keep  a  large  plant 
running  on  conduits  alone,  or  it  might  be  combined 
with  the  mainifacturc  of  sewer  pipe  and  silo  blocks. 

Architectural  Terra-Cotta 

None  of  this  material  is  produced  in  Canada,  but 
it  is  now  used  extensively  in  all  of  our  cities.  It  is 
generally  made  with  a  fire-clay  or  a  buff  burning  semi- 
refractory  clay,  the  finished  ware  being  coated  with  a 
glaze  or  enamel,  either  white  or  tinted  in  color,  or 
mottled  In  imitate  granite.  .Xn  industry  of  this  kind 
recpiires  a  large  staff'  of  skilled  workmen,  for  wlu)ni 
employment  must  be  found  all  the  year  round. 

Now  that  the  Canadian  market  for  architectural 
terra-cotta  is  large,  a  plant  situated,  for  instance,  on 
the  Welland  Canal,  where  fire-clay  and  coal  could  be 
brought  by  ])arge,  ought  to  succeed. 

The  manufacture  of  enamelled  lirick  and  decorative 
tile  for  indoor  work  could  be  combined  with  the  terra- 
cotta, as  the  same  body  and  enamels  could  be  used 
for  all.  The  manufacture  of  red  and  buff  terra-cotta, 
■  without  a  glaze,  was  carried  on  at  the  Don  Valley 
Works  in  Toronto  some  years  ago,  but  it  was  dis- 
continued. 

This  industry  might  be  revived  again  to  advantage. 
Cornice,  string  courses  and   panels  of   this  material 


could  be  combined  with  brickwork  and  be  made  very 
effective  in  many  classes  of  buildings. 

The  Lorraine  shales,  the  weathered  top  of  the 
Queenston  shales  and  certain  of  the  surface  clays  can 
be  used  for  this  purpose. 

Roofing  Tile 

The  manufacture  of  roofing  tile  is  not  carried  on 
in  any  part  of  Canada  on  a  commercial  scale.  A  few 
clayworkers  in  Eastern  Canada  have  made  tile  for 
roofing  houses  in  the  vicinity  of  their  plants,  but  none 
of  them  care  to  undertake  making  them  for  sale.  The 
manufacture  of  roofing  tile  at  the  Ontario  Govern- 
ment plant  at  Mimico  has  passed  the  experimental 
stage.  They  are  now  producing  red  tiles  from  the 
Lorraine  shale  which  is  as  good  in  color  and  body  as 
any  of  the  imported  tile.  These  tile  are  for  the  new 
Asylum  Buildings  at  Whitby  and  are  of  the  Spanish 
or  "S"  type.  A  large  quantity  of  roofing  tile  is  im- 
ported annually  into  this  country  for  use  on  the  best 
class  of  buildings.  The  shales  in  Ontario  or  the  Mari- 
time Provinces  will  supply  the  raw  material,  but  a 
considerable  amount  of  skill  is  required  to  make  them. 

Fuel 

I'uel  is  one  of  the  most  important  items  to  be  con- 
sidered in  the  future  of  the  clayworking  industry  in 
Canada.  Not  so  many  years  ago,  wood  was  the  only 
fuel  used  for  burning.  It  was  plentiful  and  cheap,  and 
no  very  high  temperatures  were  required  for  the  class 
of  clay  wares  then  being  made.  Wood  is  increasing 
in  price,  and  harder  to  obtain  in  large  quantities. 
Higher  temperatures  with  longer  sustained  fires  are 
re(|uired  for  the  better  class  of  clay  wares,  and  more 
coal  than  wood  is  now  used  in  the  clayworking  in- 
dustry in  this  country. 

No  coal  occurs  in  either  Ontario  or  yuebec,  and 
very  little  in  New  Brunswick.  Nova  Scotia  coal  is 
shipped  as  far  as  Montreal.  Very  little  of  it  comes 
further  west.  Most  of  the  coal  used  in  Ontario  comes 
from  Pennsylvania. 

There  is  great  waste  of  coal  in  the  clay  industry, 
due  to  defective  or  poorly  built  kilns,  badly  construct- 
ed furnaces  giving  imperfect  combustion,  careless  fir- 
ing and  other  causes.  The  use  of  producer  gas  or  a 
perfect  combustion  furnace  are  two  methods  projxjsed 
by  the  brickworks'  engineer  for  the  elimination  of 
waste  in  fuel. 

A  discussion  of  the  various  devices  in  kilns  and  fur- 
naces is  beyond  the  scope  of  this  paper,  but  it  has 
been  demonstrated  beyond  question  in  a  few  plants 
that  an  immense  saving  of  fuel  can  be  effected  and 
the  smoke  nuisance  almost  eliminated. 

Refractory  Goods 

Clays  suitable  for  the  manufacture  of  refractory  or 
even  semi-refractory  wares,  practically  do  not  occur 
in  the  provinces  of  Ontario  and  Quebec,  as  far  as  we 
know  at  present. 

Fire  clay  is  known  to  exist  at  one  point  in  Ontario. 
but  it  is  situated  too  far  from  transportation  to  be  of 
economic  value.  This  <iccurrence  is  situated  on  the 
Missinabi  River,  about  forty  miles  north  of  Cochrane, 
a  i)oint  on  the  National  Transcontinental  Railway.  The 
deposit  consists  of  white,  pink  and  yellow  plastic  clavs. 
the  white  clay,  only,  being  a  fire  clay.  Borings  made 
on  the  deposit  show  at  least  25  feet  in  thickness  over 
a  considerable  area.  15  feet  of  which  is  white  clay. 

A  four-foot  bed  of  semi-refractory  clay,  softening 
at  a  temperature  of  about  1,600  deg.  C,  is  found  un- 
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derlying  the  coal  seam  in  eastern  portions  of  the  Grand  The  time  is  past  when  anything  that  looked  like  a 

Lake  coal  area  of  New  Brunswick.  brick  could  be  sold  at  a  profit.     The  future  demands 

Plastic  fire  clays  occur  at  three  localities  in  Nova  will  be  more  exacting,  so  that  those  clayworking  plants 

Scotia — at  Shubenacadie,  Inverness  and  Middle  Mus-  which  do  not  strive  after  excellence  in  production  or 

quodoboit.     There  is  no  railroad  connection  near  the  are  located  on  poor  material    will  have  to  drop  out 

latter  deposit.     A  large  body  of  plastic  felsite,  which  of  the  business. 

in  this  instance  is  a  refractory  rock  but  not  plastic,  'fhg  weak  sjjot  in  the  clayworking  industry  is  the 
occtn-s  at  Coxheath  near  Sydney.  When  this  material  Jack  of  technical  knowledge  on  the  part  of  the  major- 
is  crushed  and  mixed  with  enough  plastic  fire  clay  to  Jty  concerned  in  it.  Many  costly  mistakes  are  made 
make  it  workable,  an  excellent  quality  of  fire  brick  can  every  year  in  various  parts  of  the  country,  being  due 
be  produced.  No  fire  brick  is  made  from  the  native  to  poor  location,  wrong  equipment,  or  defective  raw 
refractory  clays  in  the  Maritime  Provinces,  one  of  the  material. 

principal  reasons  for  this  being  that  the  Scotch  fire  Considerable  skill  and  experience  are  required  to 

brick  can  be  delivered  from  steamships  at  a  very  rea-  j^^uj  ^  modern   clayworking  plant   and   start   it   into 

sonable  rate.  successful  operation,  but  the  tendency  seems  to  be  to 

Stove  linings  and  special  shapes  of  fire-clay  goods  ^,gg  ^j^^  cheapest  advice,  on   the   popular  assumption 

are  made  at  St.  John  and  Montreal  m  the  provmce  of  ^j^^^.  ^^y^^^^  ^an  make  brick  or  tile. 

Quebec.    The  fire  days  for  this  purpose  are  imported  ^,^^^  ^^^^^.^  ^^^^  disagreeable  surprises  for  un- 

*''°'I?...   ^  ,    ?\^        New  Jersey.  ^^         manufacturers  than  any  other  kind  of  raw  ma- 

Sihca  brick  are  made  from  crushed  quartzite    to  ^^^J    ^^^  .^  .^  ^^^^^^             (^  ^^  ^^^^^^  ^^^^           5^^ 

which  ,s  added  about  three  per  cent   of  lime  for  bond-  ^   ^.^^^^  ^,^^^^  ^^^^^^^^^.^  .\^  ^,^^  preliminary  examination, 

ing  purposes.      1  hese  brick  are  molded  by  hand,  and  ,j,,^^   ^^^^   materials   used   in   whiteware   industries 

burned  in  kilns  at  a  very  high  temperature.     The  raw  ^^.^               ^^^  ^^  ^  ^^^^^.^^  ^^           unvarying.     It  is 

material   for   this   class   of  refractory  ware   occurs   in  jj              ^              ^^^^^  ^.^^^  ^^  ^^^^ 

Canada,  but  the  cost  of  fuel  for  burning  is  large.  1^.„  ^^  produced  in  practice. 

Whiteware  'pj^^  things  to  be  considered  in  starting  an  industry 

This  term  is  used  here  to  include  table-ware,  sani-  of  this  kind  are:  (1)  a  market  for  the  wares;  (2)  loca- 

tary  and  electrical  porcelain,  white  floor  and  wall  tile,  tion  of  plant;  (3)  fuel  supply;  (4)  conditions  favorable 

The  raw  materials  entering  into  the  composition  of  all  to  a  permanent  supply  of  skilled  labor.     These  ques- 

whiteware  bodies  are:  (1)  kaolin,  which  is  generally  tions,  of  course,  are  dependent  on  the  vital  one — whe- 

known   by   the   trade    name   of   China   clay;    (2)    ball  ther  foreign  competition  can  be  met.     In  the  m'anu- 

clay  ;   (3)   feldspar;   (4)   flint.  facture  of  clay  products  for  structural  materials,  where 

A  limited  amount  oi  China  clay  is  produced  in  the  raw  material  is  of  an  infinite  variety,  no  reason- 
Quebec,  at  a  point  about  forty  miles  North-West  of  able  trouble  or  expense  should  be  spared  during  the 
Montreal.  This  is  the  only  locality,  so  far  as  known,  preliminary  investigations  of  the  proposed  site, 
at  which  it  occurs.  No  ball  clay  has  so  far  been  found  ^he  following  figures,  compiled  by  Mr.  John  Mc- 
in  Canada.  Canadian  feldspar  is  mined  north  of  Kings-  Leig^^  of  the  Bureau  of  Mineral  Resources  and  Sta- 
ton,  Ontario,  and  shipped  to  New  York  State  for  grind-  tistics  of  the  Department  of  Mines,  show  a  consider- 
ing. Flint  is  generally  ground  quartz  in  America,  ^^j^j^  annual  increase  in  the  output  of  clay  products 
Most  of  it  is  produced  in  the  State  of  Maine,  where  j^ring  the  last  three  years : 

it  is  eround  for  use  in  potteries.     A  large  amount  of  r  r.    j     .•         t  /-1       t>    j     .    u     r.      • 
iL  13  giuLiiiu  lu           ,  .      ',            .,          •„j„"t,-,.    f^,-  ™ot-  Value  of  Production  of  Clay  Products  by  Provinces 
fire  clay  is  also  used  in  the  pottery  industry,  for  mak- 
ing saggers— which  are  practically  fire-clay  boxes  for  I'jn           1012           1913 

hf^ding  the  ware  while  burning.     Whiteware  indus-     Nova  Scotia $  a74,3i9    $  272,053    $  332,272 

tries  are  often  situated  at  points  where  none  of  the      New  Brunswick 38,000  54,910  62.269 

raw    materials    occur,    except    possibly    the    fire    clay.     Quebec    1,341,467      i,680,4RO      1,606,816 

Convenience   of   transportation,   a   cheap   fuel,   and    a     Ontario 3,916,575      4,864,700      5,220,467 

large  supply  of  skilled  labor  are  the  essential  features  

of  a  pottery  centre.  Total  value  for  Eastern  Can- 
No  table  ware  is  made  in  Canada.     There  are  two             ada $5,570,291     $6,872,123     $7,221,824 

plants  at  St.  John,  Quebec,  which  manufacture  sani-  Extent  of  Production  and  Consumption  of  Clay  Products  in 

tary  porcelain.  the  Dominion 

Electrical  porcelain  is  now  made  in  Hamilton,  Out.,  ■^■^^^^]  ^^i^^  ^f  ^^^y  products  produced   in   Canada 

by  the   Canadian   Porcelain   Company.     Their  output  during  1913 $9,504,314 

is  chiefly  large  insulators  for  power  lines.     The  Gen-  'f^tal   value   of  clay   products   imported   into   Can- 

eral  Electric  Company    also    manufacture    a    certain  ^^^  during  1913 7,237,885 

amount  of  their  porcelain  at  Peterborough.     A  plant  .        .     ^1      j             •       ■     ,^1      u    -1  i-       ^^      1     j 

^iiiuuiiL  ui  Liii.li   pwiv-v,                                    „        x-i„  „„. ,  Owing  to  the  depression  in  the  building  trade  dur- 

for  the  manufacture  of  white  vitrified  floor  tile  was  .       ^^^^  ^^^^^^           ^1  ^^^^^  .^  .^     ^^^^^^^  ^-^^  ^^^^  ^^_ 

built  recently  at  Kingston.  ;„  ,      ^          j,^    ,          oduction  of  rough  clay 

Every  particle  of  the  raw  material  used  m  the  above  1     ^        u        ..1          ^                             -i  j       ti        1 

i>vv.  J  pa  L           ^    ,  ^          T-      1       1     _  1  *u     TT„;t^,i  products  when   the  returns   are  compiled.      The   clay 

industries  is  imported  from  England  and  the   United  '                                      ,             ^       cc      4.  ^u         ^     ^.  ^t   \. 

"               ^    \,     '                 ^-       ■    ^             ti    ,^  (^^tr,^;^^  industry,  however,  does  not  sufifer  to  the  extent  that 

States.     As  the  consumption  increases  these  factories  •''          ,     •     .•           r               ,    ,             •           d  •  i 

•  ,,   r          1          1                111        ..t,       r     *     •         .;ii   K„  many  others  do  in  time  of  general  depression. — Brick 

will  be  enlarged  or  probably  other  factories  will  be  ^          v^nr.^r\ 

established  at  various  points  in  the  future.  -^"^  ^-^^^  Kecora.        

Economic  considerations  are  probably  against  the 
establishment  of  an  industry  for  the  manufacture  of  In  New  York  City  it  is  proposed  to  erect  a  build- 
table  ware  in  Canada.  These  articles  will  continue  to  ing  to  be  known  as  the  Pan-American  Building.  If  the 
be  imported  for  a  considerable  time  to  come.  The  only  i)lans  go  through,  the  new  structure  will  put  all  other 
difference  will  be  that  a  larger  pro])ortion  will  come  sky-scrapers  in  the  shade,  as  they  call  for  a  building 
from  England,  France  and  the  IJnited  States,  which  over  one  thousand  feet  high.  The  cost  is  estimated  at 
hitherto  came  from  Germany  and  Austria.  seventeen  million  dollars. 
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Specifications  for  Bituminous  Road  Binder 

\\\i  fdllDVviiij^-  s[)ccilicati(jns    followed    carefully, 


T 


jidiiijj^  to  Municipal  Engineering,  Indiana- 
polis, will  ensure  an  excellent, material  for  bitu- 
minous road  construction : — 

A  bituminous  road  binder,  in  order  to  be  eligible  for 
use  under  these  specifications  for  the  construction  of  a 
bituminous  surface,  of  the  type  herein  called  for,  must 
co.m[)ly  in  all  respects  with  the  following  practical  and 
established  tests  for  the  ])urpose  hereinafter  stated. 

The  bid  of  each  contractor  must  specifically  state 
the  brand  of  bituminous  road  binder  which  he  pro- 
poses to  use.  He  must  give  the  name,  nature,  and 
chemical  analysis  of  the  material  to  be  used,  and  where 
and  by  whom  produced.  His  bid  must  be  accompanied 
with  a  sample  of  at  least  1  lb.  of  it,  properly  marked 
and  identified.  I'>ids  which  do  not  comply  with  this 
re(|uircment  will  be  rejected  as  irregular. 

Test  1 :  Ductility. — In  order  to  demonstrate  the  ce- 
mcnlitious  or  adliesive  character  of  the  bitiuninous 
road  binder,  such  binder  as  used  must  have  a  ductility 
of  not  less  than  50  cm.  at  77  deg.  ]'"ah.,  according  to 
the  District  of  Columljia  standard. 

Test  2:  Specific  Gravity. — In  order  to  demonstrate 
that  the  bituminous  road  binder  is  of  an  asphaltic  and 
cementitious  character,  as  distinguished  from  an  oily 
and  non-cemcntitious  character,  and  to  i)reserve  the 
jjroper  balance  between  its  adhesive  and  cohesive  quali- 
ties, the  s])eci(ic  gravity  shall  be  not  less  than  1.04  at 
77  deg.  I'"ah. 

Test  3:  Paraffin  Scale. — In  order  to  further  demon- 
strate that  the  bituminous  road  binder  is  of  an  asphaltic 
and  cementitious  character,  and  to  ensure  against  the 
excessive  use  of  non-cementitious  materials  produced 
from  oils  having  a  paraffin  base,  the  bituminous  road 
binder  must  not  contain  more  than  one-half  of  1  i)er 
cent,  of  paraffin  scale,  as  determined  by  the  Iloldc 
method. 

Test  4:  Penetration. —  In  order  to  demonstrate  that 
the  i)ituminous  road  binder  proposed  to  be  used  is  of 
the  pro])er  degree  of  consistency,  it  must,  when  tested 
for  live  seconds  at  77  deg.  Fah.  with  a  No.  2  needle 
weighted  with  100  grammes,  have  a  penetration  of  at 
least  12  mm.  and  not  more  than  15  mm. 

Test  S:  Volatilization. — In  order  to  demonstrate 
that  the  bituminous  mad  binder  is  of  a  sufficient  sta- 
bility to  ensure  against  loss  of  consistency  and  cementi- 
tiousness  upon  being  subjected  to  working  Iieat,  il 
shall  meet  the  following  test: — When  50  grammes  of 
tile  bituminous  road  binder  are  heated  in  a  dish  2^4  in. 
in  diameter  for  seven  hours  at  325  deg.  bah.,  the  loss 
shall  not  exceed  3  ])er  cent,  and  the  i>enetration  and 
ductility  of  the  residue  shall  not  be  reduced  more  than 
.50  per  cent,  from  its  original  consistency  and  ductility. 

Test  6:  Viscosity. —  In  order  to  demonstrate  that  the 
bituminous  road  binder  is  of  the  proper  degree  of  \is- 
cosity  and  to  demonstrate  that  such  binder  has  a  suffi- 
ciently low  melting  point  to  ensure  its  iicnetration  to  a 
sufficient  depth  when  poured  u]ion  or  over  the  ct>ld 
stone  (or  to  ensine  its  mixing  ])ro|)erly  and  conveni- 
ently with  the  mineral  aggregate),  it  shall  have  a  float 
test  of  not  more  than  t'wt:  minutes  at  1.50  deg.  Fah.,  as 
determined  by  the  float  test  apparatus  manufactured 
by  Howard  and  Morse.  I'rooklyn.  N.Y. 

Test  7:  Purity  of  the  Bituminous  Road  Binder. —  In 

order  to  demonstrate  the  percentage  of  bitumen  in  the 
bituminous  road  binder,  and  in  order  to  regulate  the 
uniformity  of  this  material,  it  shall  be  .soluble  to  the 
extent  of  at  least  "5  jicr  cent,  in  carbon  disuli)hidc. 


Test  8:  Flash  Point. — In  order,  to  ensure  safety  of 
operation  the  bituminous  road  binder  must  show  a  flash 
point  (New  York  State  closed  oil  tester;  of  not  less 

than  325  deg.  Fah, 

Test  9:  Durability.— In  order  to  demonstrate  that 
the  bituminous  road  binder  is  sufficiently  stable  and 
durable,  it  must  not  suffer  a  reduction  in  ductility  of 
more  than  10  per  cent,  from  its  original  ductility  after 
it  has  been  incorporated  in  the  ])aving  mixture  and  ex- 
tracted therefrom  with  purified  carbon  disulphidc. 

Test  10:  Standard. — Any  bituminous  road  binder 
to  be  eligible  for  use  under  the.se  specifications  must 
be  in  all  respects  equal  in  quality  to  the  standard  bitu- 
minous road  binder  produced  from  refined  15ermudcz 
Lake  asphalt ;  but  whether  the  binder  used  is  produced 
from  refined  Hermudez  Lake  asphalt  or  otherwise,  it 
shall  not  be  considered  as  complying  with  these  speci- 
fications unless  it  complies  with  each  and  all  of  the 
tests  hereinabove  specified. 


By  having  the  plans  for  the  enlargement  of  the 
Montreal  filtration  plant  drawn  in  Montreal,  in.stead 
of  in  New  York,  the  city  will  save  $6,000  in  duties. 
The  data  will  be  supplied  by  Messrs.  Ilering  &  Fuller, 
the  New  York  engineers. 


Now  that  Germany,  France  and  Belgium  are  in  all 
likelihood  to  remain  in  the  background  for  some  years 
as  far  as  furnishing  railway  material  is  concerned, 
large  orders  are  likely  to  be  placed  in  Canada,  as  the 
worn-out  stf)ck  on  the  .Argentine  railways  will  have  to 
be  replaced  if  the  railways  are  to  be  maintained  m  a 
state  of  efticicncv.  The  Argentine  railwavs  extend  to 
21,000  miles. 


J.  .\.  Culvcrvvfll.  a  well-known  hydraulic  and  electrical 
engineer,  died  recently  in  Toronto. 

Mr.  J.  G.  CumniinKs  has  been  confirmed  in  his  appoint- 
ment of  City  Engineer  of  Cranbrook.  B.C. 

Messrs.  Huot,  Henderson  &  Wadsworth,  architects. 
have  removed  from  the  New  Birks  Building  to  427  Old  Birks 

Building,   Montreal. 

Mr.  V.  W.  Horwood.  Provincial  .\rchitect,  of  Manitoba. 
left  Winnipeg  last  week  for  Rochester,  Minn.,  where  te  will 
undergo  an  operation. 

Mr.  J.  E.  Parker.  Town  Engineer,  of  Amherst,  has  taken 
up  the  reins  of  office  again  after  rather  a  serious  indisposition 
of  two  or  three  weeks. 

Capt.  G.  E.  Blake  Begy,  a  well-known  contractor  of 
St.  Catharines.  Ont.,  is  among  the  wounded  reported  in  the 

recent   casualty   list   from   the   front. 

Mr.  DeGaspe  Beaubien,  consulting  engineer  and  a  mem- 
ber of  the  Montreal  Electrical  Service  Commission,  has  been 
elected  Xice-President  of  the  Canadian  Club,   Montreal. 

Mr.  C.  VV.  Van  Buren  has  been  appointed  General 
Master  Car  Builder. by  Mr.  C.  \V.  Woodhouse.  Chief  Mech- 
anical Engineer  of  the  C.  P.  R.,  in  place  of  Mr.  R.  \V.  Bur- 
nett,  who  has   resigned. 

Mr.  George  Janin.  Chief  Municipal  Engineer  and  City 
Surveyor  of  Montreal,  who  was  largely  instrumental  in 
raising  a  new  corps  of  engineers  for  .service  in  Europe,  has 
left  for  England  on  his  way  to  the  front. 

Mr    William   Murdoch.   City    Engineer,  ot    St    John,  has 
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returned  to  N'ew  Brunswick  after  an  extended  tour  of  west- 
ern Canada,  in  the  course  of  which  he  visited  Toronto,  Win- 
nipeg, Calgary,   Edmonton,  and  other  cities. 

Lieut.  F.  H.  Hertzberg.  Toronto,  of  the  Second  Field 
Company  of  Canadian  Engineers,  was  among  the  wounded 
reported  in  the  last  casualty  list.  The  company  to  which  he 
belongs  is  commanded  by  Captain  T.   C.   Irving,  Jr. 

Lieut. -Col.  W.  P.  Anderson,  C.M.G.,  Chief  Engineer  of 
the  Department  of  Marine  and  Fisheries,  Ottawa,  has  gone 
to  British  Columbia  for  a  six  weeks'  inspection  trip.  He  is 
accompanied  by  the  Deputy  Minister  of  his  Department. 

Lieut.  Herbert  N.  Klotz,  who  was  killed  in  the  recent 
battle  north  of  Ypres,  hailed  from  Toronto,  where  he  was 
formerly  employed  as  chemist  by  the  Gutta-Percha  and  Rub- 
ber Company.  Mr.  Klotz  was  a  graduate  of  the  School  of 
Practical  Science. 

Major  Edward  C-  Norsworthy,  of  the  IHth  Battalion, 
Montreal,  who  was  killed  during  the  fighting  at  Langemarck, 
was  a  director  of  the  Canada  Cement  Company,  while  Major 
Robt.  Harry  Jamieson,  who  was  wounded  in  the  forearm  dur- 
ing the  same  battle,  is  Vice-President  of  R.  C.  Jamieson  & 
Company,  paint,  varnish,  and  dry  color  manufacturers, 
Montreal. 

Mr.  J.  A.  Shaw,  who  has  been  Electrical  Engineer  of 
the  Eastern  Lines  of  the  C.  P.  R.  since  1908,  with  offices  in 
Montreal,  has  been  appointed  Electrical  Engineer  of  the 
entire  C.  P.  R.  system.  Mr.  Shaw  joined  the  C.  P.  R.  in 
1904  as  Assistant  Electrical  Engineer  of  Motive  Power  at 
the  Angus  Shops.  He  was  made  Electrical  Engineer  of  the 
Eastern  Lines  four  year  later. 

Mr.  Ralph  Hewson,  of  the  engineering  staff  of  the  To- 
ronto Harbour  Commission,  has  joined  the  C.  P.  R.  Overseas 
Construction  Corps,  and  has  left  for  St.  John,  !N.B.  Before 
his  departure  he  was  presented  with  a  wrist-watch,  a  foun- 
tain pen,  and  an  army  jack-knife  by  members  of  the  Commis- 
sion staff.  He  is  a  brother  of  Mr.  E.  G.  Hewson,  Resident 
Engineer  of  the  G.  T.  R.  at  the  Union  Station,  Toronto. 

Mr.  W.  A.  McLean,  Chief  Engineer  of  Highways  for 
the  Province  of  Ontario,  has  returned  to  his  office  in  the 
Parliament  Buildings,  Toronto.  This  will  be  welcome  news 
to  a  wide  circle  of  his  friends.  Mr.  McLean  was  seriously 
indisposed  in  his  home  for  several  weeks,  and  it  was  par- 
ticularly unfortunate  that  he  was  unable  to  discharge  his 
duties  as  President  of  the  International  Road  Congress  held 
recently  in  Toronto. 

Mr.  Frank  S.  Swales,  architect  for  the  Hotel  \'ancouver. 
and  other  important  structures,  has  just  returned  to  Van- 
couver from  San  Francisco,  where  he  went  to  superintend 
the  finishing  touches  on  'the  C.  P.  R.  building  at  the  Panama- 
Pacific  Exposition,  which  he  designed.  He  says  that  the 
extent  and  nature  of  the  Japanese  exhibits  at  Jewel  City 
indicate  that  the  aggressive  Orientals  intend  to  make  a 
strong  bid  for  the  trade  formerly  almost  exclusively  handled 
by   Germany. 

Mr.  William  I.  Bishop  has  been  nominated  for  the 
office  of  Second  Vice-President  of  The  American  Society  of 
Engineering  Contractors.  Mr.  Bishop  has  had  a  broad  ex- 
perience in  engineering  construction,  both  as  a  civil  engineer 
and  as  a  contractor.  A  record  of  his  past  work  includes 
water-powqr  developments,  railroad  construction,  subways, 
tunnels,  sewers,  deep  foundations,  factory  and  other  build- 
ings. At  the  present  time  Mr.  Bishop  is  a  member  of  the 
Quebec  Streams  Commission,  which  has  under  its  charge 
the  improvement  of  the   rivers  of  the   Province  of  Quebec. 

Mr.  Samuel  Hill,  President  of  the  Pacific  Highway  .As- 
sociation,   accompanied    by    Major    Bowlby,    formerly    State 


Highway  Engineer  of  Oregon,  has  been  making  a  tour  of 
the  good  roadp  of  Vancouver  Island.  Interviewed  at  Vic- 
toria, B.C.,  he  said  that  he  hoped  that  1915. would  witness  the 
completion  of  the  road  from  Vancouver,  B.C.,  to  the  Mexi- 
can border.  The  most  important  addition,  which  would  be 
opened  this  summer,  was  the  Columbia  River  highway,  upon 
which  section  some  of  the  best  road  work  on  the  Pacific 
Coast  had  been  carried  out.  Mr.  Hall  had  something  to  say 
about  the  importance  of  good  roads,  l-tailways  followed  later, 
he  said;  and  he  expressed  the  opinion  that  British  Columbia, 
Washington  and  Oregon  would  be  peopled  very  thickly  in  a 
few  years,  owing  to  the  fact  th^t  every  form  of  vegetation 
was  possible  on  the  Pacific  slope. 


Mr.  Joseph  Race  on  the  Ghlorination 
of  Water 

Mr.  Joseph  Race,  City  Bacteriologist  of  Ottawa,  gave  an 
address  on  the  chlorination  of  water  before  a  recent  meeting 
of  the  Society  of  Chemical  Industry  in  Montreal.  Mr.  Race 
gave  it  as  his  opinion  that  a  properly  applied  treatment  with 
calcium  hypochloride  of  such  water  as  that  of  the  Ottawa 
River  was  the  most  practical  method  of  attaining  a  pure 
supply.  He  dealt  with  many  phases  of  the  question,  assert- 
ing that  efficient  admixture  of  the  compound  was  the  secret 
of  successful  treatment  of  the  water,  since  better  results 
were  obtained  by  this  method  with  a  smaller  quantity  of 
the  chemical  than  by  using  more  hypochloride  without  re- 
course to  mechanical  means  of  diffusing  it.  He  gave  figures 
as  a  result  of  tests  made  in  Ottawa,  showing  that,  without 
mechanical  admixture,  a  purification  of  only  87.5  per  -cent, 
had  been  obtained,  while  the  water  was  made  99.2  per  cent, 
pure  by  means  of  the  process  now  employed. 

With  regard  to  corrosion  of  hot  water  systems,  the 
speaker  beliered  that  no  appreciable  diflference  was  made 
by  this  treatment  of  the  water,  as  such  soft  waters  as  that 
of  the  Ottawa  River  were  naturally  prone  to  injure  healing 
plants.  If  more  frequent  complaints  had  been  made  of  such 
corrosion  since  the  chlorination  system  had  been  in  use, 
Mr.  Race  believed  this  was  due  largely  to  the  inferior  quality 
of  the  galvanized  pipes  put  on  the  market,  for  he  had  found 
that  many  samples  of  such  galvanized  pipes,  though  well 
coated  with  zinc  on  the  outside,  were  deficient  in  the  inside. 
Brass  or  copper  pipes  might  be  more  economical  in  the  long 
run. 

Tests  had  proved  that  the  chlorination  of  water,  as  now 
practised  in  Ottawa,  had  no  injurious  effect  on  vegetable 
life,  though  animals  refused  to  drink  the  water  in  normal 
quantities  when  a  certain  amount  of  the  chemical  diffused  in 
it  was  passed.     Such  excess,  however,  was  not  required. 


Messrs.  W.  F.  Stanley  &  Company,  Limited,  286'  High 
Holborn,  London,  England,  have  sent  us  particulars  of  a 
new  form  of  trench  periscope  which  should  make  a  most 
acceptable  present  for  any  soldier  at  the  front.  The  "Stan- 
ley" periscope  is  a  thoroughly  practical  instrument,  with  a 
strong  collapsible  aluminium  frairie,  with  two  spikes  for 
fixing  into  the  side  of  the  trench.  It  is  equipped  with  plate- 
glass  mirrors,  well  protected  by  metal  sheaths.  The  whole 
is  contained  in  a  strong  waterproof  canvas  case.  The  price 
is  $6.50.  The  close  proximity  of  the  opposing  trenches  makes 
it  of  vital  importance  that  the  men  should  be  enabled  to 
take  observations  without  exposing  themselves,  and  this 
can  only  be  done  effectively  by  the  use  of  such  an  instrument. 

Messrs.  A.  H.  Winter  Joyner,  Limited,  representatives 
of  a  number  of  leading  electrical  specialty  companies,  have 
removed  their  offices  from  70  Bay  Street  to  100  Wellington 
Street  West,  Toronto. 


May 


1915 


THE    CONTRACT    RECORD 


4M 


./fui/nA^  oc?7z<^.^tac/ib/ia/ 


Gjci^.a/nct  .^^f^Gc^J^ 


Kj/!ko/n  'SocuitJb'Sccui/ 


Tlu-  Brown  Hoisting  Macliiiu-ry  Company  has  been  re- 
gistered at  Montreal. 

Messrs.  T.  Benard  &  Sons,  general  contractors,  Mon- 
treal, have   dissolved  partnership. 

The  Government  of  New  Brunswick  has  adopted  legisla 
tion  granting  a  bonus  for  the  erection  of  wheat  mills  through- 
out the  province. 

The  Georgia-Harris  bridge  at  Vancouver  has  been  com- 
pleted, and  it  is  expected  that  the  structure  will  be  open  to 
traffic  on  May  24. 

The  Frid-Lewis  Company,  Limited,  contractors,  of  Win- 
nipeg, are  reported  by  Bradstreets  to  be  in  liquidation,  with 
Mr.   C.   H.   Newton  interim  liquidator. 

The  Kirkfield  Portland  Cement  Company,  Limited,  To- 
ronto and  Raven  Lake,  are  reported  by  Bradstreets  to  be  in 
liquidation,   with   Mr.   G.   T.   Clarkson   appointed   Receiver. 

The  Alberta  Legislature  have  passed  a  bill  providing  for 
a  Government  loan  of  two  million  dollars  to  the  Central 
Canada  Railway  for  the  construction  of  the  McLcllan-Peaco 
River  Crossing  line. 

At  Calgary,  Alta.,  the  Council  are  strongly  in  favor  of 
proceeding  with  the  erection  of  the  Centre  Street  bridge  this 
year,  and  they  are  making  every  effort  to  sell  the  bonds  for 
the  bridge,  which  total  some  $375,000. 

At  North  Teniiskaming,  Que.,  the  substructure  for  a 
large  steel  bridge,  costing  $100,000,  is  nearing  completion. 
The  structure  is  being  erected  by  the  Dominion  Government, 
whose  engineer  on  the  work  is  Mr.  M.  V.   Denis. 

New  Brunswick  is  expecting  to  have  a  large  influx  of 
United  States  tourists  this  summer,  and  as  a  result  the  build- 
ing of  hotels  is  receiving  an  impetus.  It  is  of  interest  to  learn 
tliat  plans  are  being  prepared  for  the  erection  of  a  large 
hotel  at  St.  John,  N.B. 

The  offices  and  factory  of  the  Ideal  Concrete  Machin- 
ery Company,  Limited,  have  been  removed  from  London  to 
Windsor,  Ont.  The  new  plant  is  built  entirely  of  concrete 
blocks  made  from  the  company's  machineryi  and  demon- 
strates the  practical  use  of  this  material  for  factory  con- 
struction. 

It  is  interesting  to  hear  that  Messrs.  Masson,  Limited, 
dealers  in  contractors'  supplies.  Quebec  City,  are  doing  quite 
a  good  business.  Their  structural  steel  department  is  in 
the  hands  of  Mr.  E.  D.  Kellogg,  M.E.  Their  latest  con- 
tract, which  is  worth  $25,000,  is  for  the  structural  steel  frame 
of  the  new  St.   Roche's   Church,   Quebec. 

The  fair-wage  scale  proposed  I)y  the  Montreal  civic  con- 
trollers, to  which  the  Builders'  Exchange  objected  as  being 
in  some  instances  beyond  the  rates  asked  for  by  the  trades 
unions,  has  been  rejected  by  the  City  Council.  The  ob- 
jection was  that  the  scale  was  not  equitable,  and  that  it 
was  higher  than  that  agreed  upon  bolvveen  the  contractors 
and  the  trades  unions. 

The  plans  for  Calgary's  new  armoury  have  been  com- 
pleted by  Mr.  Leo  Dowler — and  it  may  be  mentioned  that 
tenders  are  open  until  May  23.  The  building  is  to  be  of 
red  l>rick,  with  stone  trimmings.  The  main  drill  hall  will  be 
100  feet  wide  and  200  feet  long.  The  armoury  is  the  first  of 
;ui    ixlcnsive    (lovernment    programme,    which    includes    the 


new    I'ost   (Jtlice,    Federal    Building,   and    Receiver   General's 
Building. 

At  a  banquet  held  last  week  by  the  newly-organized 
Builders'  Exchange,  Guelph,  Ont.,  a  provisional  commit- 
tee was  organized,  with  Mr.  J.  Occomore  as  Chairman,  Mr. 
W.  P.  Colwill,  Secretary,  and  the  following  members;  Messrs. 
G.  E.  B.  Grinyer,  W.  Cowan,  R.  Williams,  A.  Reynolds,  J.  J. 
Mahoney,  C.  Butler,  W.  G.  Howell,  H.  (Jccomore.  W.  W.  P. 
Colwill,  and  J.  Baetz.  A  number  of  interesting  addresses 
were  given  during  the  course  of  the  evening.  Mr.  George 
Gonder,  of  Toronto,  Vice-President  and  Secretary  of  the  Pro- 
vincial Association,  was  one  of  the  speakers. 

The  Federal  Government  has  placed  an  order  for  2,500,- 
000  barrels  of  cement  with  the  Canada  Cement  Company, 
this  being  the  second  largest  order  for  cement  placed  on 
the  continent.  The  largest  order — that  for  the  Panama  Canal 
— totalled  four  million  barrels,  and  this  went  to  a  United 
States  company.  The  delivery  of  the  cement  under  the  con- 
tract awarded  the  Canada  Cement  Company  is  spread  over 
four  years,  the  material  being  required  chiefly  for  the  Wcl- 
land  Canal.  Although  the  construction  of  the  canal  is  be- 
ing carried  out  by  contractors,  the  cement  is  supplied  by 
the    Government. 

The  Shawinigan  Electro-Metals  Company,  Limited,  has 
been  incorporated  with  a  capital  of  $50,000.  Shawinigan 
Water  and  Power  interests  are  identified  with  the  company. 
Mr.  Howard  Murray,  Mr.  W.  A.  Hart,  and  Mr.  Julian  C. 
Smith  being  incorporators.  Dr.  A.  Stansficid,  of  McGill  Uni- 
versity, is  also  an  incorporator.  The  purpose  of  the  company 
for  the  present  is  to  carry  out  further  experiments  at  Shaw- 
inigan Falls  for  the  reduction  of  metals  by  electricity.  Dr. 
Stansfield  has  done  a  large  amount  of  work  already  in  this 
direction  at  McGill  University.  He  is  at  present  on  a  visit 
to  Vancouver,  B.C. 

Although  a  great  majority  of  the  Montreal  building  per- 
mits are  for  small  residences  or  alterations,  there  are  a  few 
important  buildings  either  in  course  of  erecti<in  or  con- 
templated. The  contracts  for  the  civic  library  and  the  St. 
Denis  Theatre  have  been  let,  and  tenders  were  called  re- 
cently for  the  Oratory  of  St.  Joseph  of  Mount  Royal,  and 
for  a  college  for  the  Christian  Brothers,  Laval  des  Rapides. 
P.Q.  The  latter  is  a  large  project,  the  estimated  cost  exceed- 
ing half  a  million  dollars.  Some  buildings  for  which  plans 
were  drawn  last  year,  and  in  certain  instances  contracts  con- 
cluded,  are   still   held   up. 

At  Victoria.  B.C.,  judgment  has  been  given  in  the  action 
brought  against  the  city  by  the  Westholme  Lumber  Company 
to  recover  $500,000  in  connection  with  a  contract  for  the  con- 
struction of  the  Sooke  Lake  waterworks  system.  The  de- 
cision is  in  favor  of  the  city,  and  establishes  the  fact  that 
the  contractors,  having  other  important  works  on  their  hands 
at  the  time,  had  not  the  finances  or  equipment  to  carry  out 
the  Sooke  Lake  contract  efliciently.  The  judgment  is  given 
by  Mr.  Justice  Murphy,  whose  findings,  according  to  the 
local  press,  are  contained  in  a  volume  of  sixty-four  pages, 
comprising  some  sixteen  thousand  words.  The  hearing  last- 
ed six  weeks. 

Immediate  action  by  the  Joint  Commission  that  has  been 
investigating  the  pollution  of  boundary  waters  is  promised 
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by  Dr.  J.  W.  S.  McCulIough  (Provincial  Officer  of  Health), 
who  returned  to  Toronto  last  week  from  Buflfalo,  where  he 
had  been  in  consultation  with  the  Commission's  Engineer. 
Dr.  McCulIough  intimates  that  Buffalo  and  Detroit  will 
probably  be  the  first  two  cities  to  benefit.  It  is  expected  that 
they  will  be  advised  by  the  Commission  to  proceed  with 
the  preparation  of  plans  for  sewage  treatment  that  will  put 
a  stop  to  the  dumping  of  polluted  matter  into  the  lakes  and 
rivers.  The  intention  is  to  have  the  necessary  arrangements 
proceeded  with  in  order  to  get  a  start  upon  construction  by 
next  spring.  While  in  Buflfalo,  Dr.  McCulIough,  having  in 
mind  Toronto's  steps  toward  garbage  incineration,  visited 
the  Buffalo  incinerator  plant.  The  Provincial  Officer  of' 
Health  strongly,  criticizes  the  method  adopted  of  employing 
women  to  sort  the  garbage  as  it  passes  along  the  carriers  to 
the   incinerator. 


Interesting  and  Thrilling  Work  on  the 
Fraser  River 

Mr.  J.  P.  Napier  and  Mr.  J.  McHugh  gave  interesting 
papers — illustrated  by  lantern  views — at  a  recent  meeting  of 
the  Vancouver  Branch  of  the  Canadian  Society  of  Civil  En- 
gineers, presided  over  by  Mr.  G.  R.  G.  Conway.  The  speak- 
ers told  of  the  remedial  works  on  the  Fraser  River  carried 
out  by  the  Dominion  and  Provincial  Governments  in  order 
to  protect  and  foster  the  salmon  fishing  industry  of  the  pro- 
vince, which  for  a  time  was  seriously  threatened  by  the  par- 
tial blockade  of  the  canyon  through  railway  construction 
operations.  Mr.  Napier,  Assistant  Engineer  of  the  Provin- 
cial Public  Works  Department,  dealt  with  the  preliminary 
work  which  had  been  done  by  the  province  in  1913,  and  Mr. 
McHugh,  Engineer  to  the  Dominion  Fisheries  Department, 
discussed  in  detail  the  main  scheme  undertaken  later  by  the 
I'ederal  authorities.  In  describing  the  main  scheme  Mr.  Mc- 
Hugh explained  that  the  work  was  carried  out  in  the  face  of 
the  most  adverse  physical  disadvantages.  The  place  where 
the  big  slide  occurred  was  near  the  narrowest  part  of  the 
Fraser  River  Canyon,  Hell's  Gate,  where  water  foams  through 
a  restricted  passage  with  terrific  velocity.  The  sides  of  the 
chasm  are  precipitous  clifTs,  naked  walls  of  rock,  affording  no 
foothold  for  the  workmen.  How  the  operations  were  con- 
ducted formed  an  interesting  story  of  scientific  method,  pains- 
taking endeavor  and  courageous  eflfort  on  the  part  of  engi- 
neers and  workers  alike. 

Indians  from  far  and  near  gathered  near  Hell's  Gate  in 
anticipation  of  a  rich  harvest.  From  time  immemorial  the 
aborigines  had  looked  upon  the  narrow  portions  of  the  can- 
yon as  a  provision  by  a  beneficent  Providence  for  their  wel- 
fare and  subsistence.  They  made  preparations  for  a  whole- 
sale slaughter  of  the  millions  of  salmon  trapped  on  their  way 
to  the  spawning  grounds. 

The  Fisheries  Department,  however,  took  a  different 
view  of  the  situation.  Stringent  regulations  were  passed  and 
enforced  to  prevent  the  threatened  big  killing.  While  the 
tremendous  masses  of  rock  were  Ijeing  blasted  away  tem- 
porary steps  to  alleviate  the  congestion  were  taken.  Thou- 
sands of  fish  were  caught  in  nets  and  transferred  up  the  cliffs 
in  baskets  and  across  the  most  turbulent  section  of  the  tor- 
rent, and  released  again. 

A  flume  was  then  built  to  divert  the  salmon  to  the  upper 
reaches.  The  building  of  this  facility  entailed  great  physical 
discomfort  to  the  workmen,  who  had  to  be  suspended  by 
ropes  over  the  sides  of  the  precipitous  chasm,  and  there — 
drenched  by  icy  spray,  and  often  beneath  the  swirling  waters 
— pursue  their  activities. 

The  work,  which  was  started  on  March  21,  1914,  was 
completed  on  March  9,  this  year.  In  all  GO.OOO  cubic  yards 
of  rock  were  taken  out,  40,000  being  removed  from  Hell's 
Gate.     The  operations  cost  $110,000. 


Peculiar  Legal  Case  Now  in  Progress 
at  Vancouver 

Details  of  a  peculiar  case  are  to  hand  from  Vancouver, 
B.C.,  where  the  Frantz  Construction  Company  and  A. 
Clemes  are   suing   each   other   for  $40,000. 

Mr.  Clemes  is  the  proprietor  of  the  Regent  Hotel,  which 
was  built  for  him  by  the  Frantz  Construction  Company. 
For  some  time  prior  to  June,  1914,  Mr.  Clemes  had  been 
away  in  South  America,  leaving  his  business  affairs  in  the 
hands  of  Mr.  James  Young.  It  is  claimed  by  the  plaintiff 
that  in  January,  1914,  Mr.  Young,  acting  on  behalf  of  Mr. 
Clemes,  entered  into  a  contract  to  erect  another  eight-storey 
hotel,  similar  to  the  Regent  Hotel,  on  a  piece  of  property 
owned  by  Mr.  Clemes  on  Hastings  Street.  Several  stores 
were  on  the  property. 

An  elaborate  agreement  was  drawn  up  providing  for  a 
payment  of  $121,000  for  the  work,  of  which  $100,000  was  to 
be  raised  by  a  mortgage  at  8  per  cent.  Mr.  Frantz  was  to 
endeavor  to  get  a  tenant  for  the  hotel  at  a  rent  of  $1,600  per 
month  for  the  first  year,  $1,700  per  month  for  the  second 
and  third  years,  $2,000  per  month  for  the  fourth,  fifth,  sixth 
and  seventh  years,  $2,300  a  year  for  the  eighth  and  ninth 
years,  and  $2,400  a  year  for  the  tenth  year. 

Mr.  Frantz  said  he  secured  a  prospective  tenant  and 
started  at  work  on  the  contract  by  ordering  the  tenants  to 
leave  the  old  stores,  which  he  proceeded  to  tear  down.  While 
the  wrecking  was  in  progress  Mr.  Clemes  returned  from 
South  America  and  repudiated  the  whole  contract,  ordering 
the  work  of  destruction  to  cease.  Claiming  that  Mr.  Young 
had  power  to  act  as  agent  for  Mr.  Clemes,  the  Frantz.  Con- 
struction Company  is  claiming  $41,354  damages  for  breach  of 
the  agreement. 

In  his  defence  Mr.  Clemes  denies  that  Mr.  Young  had 
any  authority  to  enter  into  such  a  contract  on  his  behalf. 
He  says  it  cost  him  $27,400  to  repair  the  damage  done  by 
the  wreckers  to  his  property,  that  he  had  to  pay  $4,000  com- 
pensation and  that  he  lost  $9,435  in  rents.  Accordingly  he 
counterclaims  for  $39,045  damages. 


Trade  Inquiries 

The  Weekly  Report  of  the  Department  of  Trade  and 
Commerce  contains  the  following  inquiries  relating  to  Can- 
adian trade.  The  names  and  addresses  of  the  firms  making 
these  inquiries  can  be  obtained  by  those  specially  interested 
in  the  respective  commodities  upon  application  to  the  In- 
quiries Branch,  Department  of  Trade  and  Commerce,  Ot- 
tawa:—  , 

551.  Steel,  iron,  nails,  wire. — A  firm  in  Paris  is  desirous 
of   receiving  ofifers   from    Canadian   mills. 

559.  Steel,  iron  bars,  flats,  square,  round,  etc.— .^  French 
firm  of  dealers  in  metals  is  anxious  to  receive  offers  from 
Canadian   mills. 

543.  Sewer  pipes. — Canadian  manufacturers  of  earthen- 
ware sewer  pipes  should  communicate  at  once  with  a  New- 
foundland official. 

527.  Building  timber.— .■\n  .\ustralian  firm  seeks  supplies 
of  British   Columbia  fir,  hemlock  and  other  l)uiUIing  timber 

528.  Fibro-cement  sheets.— Inquiry  is  made  by  the  Lon- 
don office  of  an  Australian  firm  for  names  of  Canadian  manu- 
facturers  of   fibro-cement   sheets. 

519.  Lumber  for  building  purposes. — Two  French  firms 
are  anxious  to  receive  quotations,  etc.,  from  Canadian  mills 
and   exporters. 

Frank  Law,  a  contractor  who  has  carried  out  a  consider- 
able number  of  road  improvement  contracts  throughout  On- 
tario, was  instantly  killed  on  the  Kingston  Road.  Toronto, 
last  week,  when  his  car  ran  into  a  ditch  and  turned  turtle. 
The  late  Mr.  Law  was  forty-five  years  old. 
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^^^          .                   1    *^   «»TAKi».io  '«•     —  A   Ripe   Example  of  Architectural 

M^XTlll*/!/*!    IA^/*/\»%#l  Inefficiency 

I  ■     ll  I  I  I  ^l\^w    1%%^.^    Ill    Mm  T'^'  ^"  article  dealin;^  vvith  architectural  inefficiency, 

m^^^jl^A^*                1  j^^^^^A  %•  I      published  in  our  issue  of  January  20th  last,  we 

^^1^    C      t  •                •      *.     ¥^          •  classified  the  members  of  the  profession  in  three 

^  LnOlIlCCnilO    IvCVlCW  types,  of  which  efficiency  was  represented  by  the 

O O lifiure  of  17  per  cent.     In  support  of  our  arguments 

Published  Each  Wednesday  By  we   referred   to   a   number  of   legal   decisions   against 

architects — tyjiical  cases  ni   which  the  profession  had 

HUGH   G.   Maclean,  limited  exhibited  negligence  and  other  unbusinesslike  and  in- 

HUGH  C.  MacLEAN,  Winnipeg,  President.  efficient  traits. 

THOMAS  S    YOUNG,  General  Manager.  Our  article  gave  rise  to    considerable    discussion. 

HEAD  OFFICE  -  347  Adelaide  Street  West,  TORONTO  l^he  Building  News,  of   London   (Eng.),  treated  the 

Telephone  A.  2700  matter  at  some  length  in  a  leading  editorial  article, 

• . while  Mr.  R.  M.  I'Vipp,  F.S.A.,  of  Vancouver  (Presi- 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade  dent  of  the  Architectural   Institute  of   British  Coluni- 

WINNIPEG  -  Telephone  Garry  856  -  302  Travellers'  Bldg.  l>ia),  took  up  the  cudgels  on  behalf  of  the  profession  in 

VANCOUVER    -    Tel.  Seymour  2013    -    Hutchison  Block  our  issue  of  March  17.     The  case  for  the  defence  was 

NEW  YORK  -  Tel.  3108  Beekman  -  1226  Tribune  Building  presented  in  a  very  able  manner  by  Mr.  Fripp.  but  it 

CHICAGO  -  Tel.  Harrison  .'-.3.51  -  1413  Gt.  Northern  Bldg.  collapses   under  the   weight  of  the  evidence  of  those 

LONDON,  ENG. 16  Regent  St.  S.W.  who  have  had  "unfortunate  experiences"  the  possibil- 

ity  of  which  Mr.  IVipp  himself  admitted. 

SUBSCRIPTION  RATES  I"  t'^^  way  of  a  specific  instance  of  an  "unfortunate 

Canada  and  Great  Britain,  $2.00.     U.  S.  and  Foreign,  $3.00.  e.xperience"  it  may  be  of  interest  to  tell  of  what  hap- 

Single  copies  10  cents  '  '?^"^"  ^^  ^  *"""  ^"^^  engaged  a  leading  architectural 

.  firm  to  prepare  plans  for  an  hotel  building,  costing. 

Authorized  by  the  Postmaster  General  for  Canada,  for  transmission  as  Complete    in    all    departments,    not    more    than    $500,000. 

.econd  class  matter.                  ,.     t  i    10..    iaij     .  .1,.  p„.,„«;,-  .,  (  Before  it  was  actually  completed  and  readv  for  occu- 

Entcrcd  as  second   class   matter  July   18th,   1914,   at   the   Postomce  at  ^       .          .                        i-r, /vi->  •  i\      'm                         •       ,"          ,-  , 

Buffalo,   N.Y.,  under   the  Act  of  Congress  of  March  3,   1879.  patlOU  it  COSt  $1 ,2:)U,000  !  ! )        1  he  OWUCr  had  COnhdeilCC 

^ — — — —  in  the  standing  of  the  firm,  and  at  the  outset  he  follow- 

Alphabetical   Index   of  Advertisen  ed  their  recommendations  implicitly — with  the  result 

***              that  construction  work  was  started  before  the  complete 

Vol.  29                                 May  13,  1915                              No.  19  I>lans   and   specifications   were    dehvered    and    before 

bids  were  secured  on  the  whole  installation.     The  rc- 

.      .  suit  was  that  he  was  at  the  mercy  of  these  gentlemen. 

rrincipal  GontentS                     Page  as  the  subsequent  installation  necessarily  had  to  con- 

A   Ripe   Example  of  Architectural   Inefficiency    501  form   to  the   shell   of  the  building.      When   the  plans 

Advance   Planning  Cheapens   Construction    .503  ^ere  submitted  they   were  incomplete   in   every   way- 

I  he  most  common  details  of  hotel  planning  were  omii- 

Made  in  Canada! 502  ted,  and  one  of  many  blunders  consisted  of  duplicating 

Sclf^Ek'ction 50:i  plumbing  and  water  supply  pipes  for  adjoining  tiers 

.  of  bathrooms.     After  endless  trouble  and  worry  the 

liaiancc  in  Design 503  building  had  to  be  re-designed  and  reconstructed,  re- 

Thc    New    Government    l)ocl<    on    liurrard    Inlet.    Van-  suiting  in  extras  of  some  $100,000. 

couver 505  in  this  case  the  owner  attributed  his  "unfortunate 

Painting  Structural  Iron  Work 506  experience"  not  so  much  to  the  wilful  indifference  of 

By    \     Xshniun   Kcllv  ^       architects  as  to  their  ignorance  of  the  requirements 

of  a  modern  hotel  and  their  inabilitv  or  unwillingness 

Hydration  of  Portland  Cement .507  to  learn  them.     Apparently  the  members  of  the  firm 

Concrete   failures:  An   Analysis  of  Their  Contributing  were  uninformed  on  .some  of  the  most  elementary  re- 
Causes 50S  (piirements. of  design  and  construction. 

I!y  K.  S.  Greenman  -^^  a  result  of  his  experience  the  hotel  man  is  of 

,,    ,              ,  ,     ,  the  opinion  that  the  average  architect  is  whollj-  unfit 

Deiect.nK  Underground  Leaks 510  ^^^  ^^  entrusted  with  the  details  of  a  large  building 

.'\  Compact  Screening  Plant 511  ])roject : — "He  is  bound  by  precedent  to  such  an  extent 

Care   an.l   Efficiency   in    Priming   Dynamite    512  t'^'lt  he  lacks  receptivity,'  he  is  not  in  sympathy  with 

new  ideas  or  new  designs;  and  he  looks  with  hostility 

Processes    Available    for    the    Treatment    of    Industrial  ^,„  ^ny  suggestion  that  may  be  a  departure  from  the 

Wastes 514  beaten  path  to  which  he  has  been  accustomed." 

Corrugated   Pipe   Used  Successfully   for  Culverts 517  There  would  appear  to  be  much  truth  in  the  Con- 

,     ,  .            ,    ,          •                                                           ...  tcntion   that  the  average  architect   who  has  been  in 

Architectural  Acoustics ...     51.  i^^j^j^^^^  ^^^  a  number  of  years  and  has  got  on -fairly 

t^onstruction    Designed   to    Reduce   the   Cost   of    Brick  well  in  the  way  of  accumulating  money  acquires  an  ex- 

Koads 518  aggerated  idea  of  his  ability  and  importance.    This  is 

Watertigbtness  of  Gravel  Concrete 519  true  in  Canada.     The  architectural  profession  in  this 

Corrosion  of  .Naked  Steel  in  Sea-Water 520  Country  may  be  Said  to  be  in  its  infancy :  it  has  yet  to 

.,,    .      ,         ,,         ...    ,                                     ,„„  make  its  history.     Albeit,  some  of  the  leading  mem- 

Kenioving  Stains  from  .Stone  W  ork 520  ,              r  »u      „_   i       ;                  1       j        »               .1-              «-   1 

bers  of  the  profession  are  harder  to  see  than  a  Lab- 
Personal  Mention                                                                 .521  j^^j  Minister.     Their  time  is  reserved  exclusively  for 

constructional   Xews 522  clients.      Within   the    sacred   precincts   of   their   (office 
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never  has  the  foot  of  a  supply  traveller  or  other  such 
inferior  specimen  of  humanity  yet  trod.  They  imagine 
all  sorts  of  highly  exaggerated  things  about  their  pro- 
fessional status,  and  they  attribute  to  themselves  a 
combination  of  excellent  qualities  while  possessing 
none  of  them..  As  for  what  they  know,  they  are  in- 
formed in  every  branch  of  building  and  contracting! 
Expert  advice  with  them  is  quite  superfluous.  They 
claim  to  be  able  to  design  and  erect  any  sort  of  a  build- 
ing, regardless  of  its  technical  character,  and  they  will 
actually  undertake  it  without  seeking  advice  from  spe- 
cialists. Instances  where  this  has  been  done  and  car- 
ried to  a  ludicrous  extent  are  numerous- 

Too  often  the  architect  is  lacking  in  the  most  ele- 
mentary knowledge,  and  it  is  only  after  the  building 


operations  are  complete  and  expensive  mistakes  have 
been  made  that  the  owner  or  builder  starts  thinking 
about  architectural  inefficiency. 

"Unfortunate  experiences"  with  architects !  How 
many  times  have  we  not  heard  of  ridiculous  mistakes 
in  estimating  the  cost  of  new  buildings?  The  archi- 
tect is  assumed  to  know  something  of  prices  and  the 
ultimate  cost  of  building  construction,  but  we  are  in 
agreement  with  the  gentleman  whose  experience  we 
have  cited  above,  that  "one  may  take  the  average  man 
of  affairs  and  secure  from  him  a  more  accurate  estimate 
of  costs  than  one  can  get  from  the  average  architect." 

Much  more  might  be  said  about  "unfortunate  ex- 
periences," but  the  other  phases  of  the  subject  will 
provide  food  for  later  discussion,  perhaps. 


Advance  Planning  Cheapens  Construction 


COSTS  can  be  cut  by  planning  in  the  home 
office  or  the  construction  office  the  details 
usually  left  to  workmen  and  foremen.  In 
a  paper  presented  recently  before  the  Western 
Society  of  Engineers  by  Sanford  E.  Thompson  and 
William  O.  Lichtner  it  is  shown  that  one  firm  engaged 
in  reinforced-concrete  building  work  cut  costs  on  form 
work  alone  by  the  use  of  these  methods  from  7^  cents 
to  Sj4  cents  per  square  foot.  The  methods  outlined 
have  been  applied  with  equally  striking  results  to  sev- 
eral classes  of  construction. 

According  to  this  method,  such  planning  includes 
not  merely  laying  out  the  installation  of  heavy  ma- 
chinery, the  successive  moves  of  derricks,  etc.,  but  also 
planning  the  delivery  of  material  and  all  the  differ- 
ent moves  to  be  made  by  individual  gangs  from  the 
start  to  the  finish  of  the  job. 

Sequence  of  Work  Studied 

First,  the  entire  job,  including  all  temporary  as 
well  as  permanent  structures,  is  studied  from  begin- 
ning to  end,  and  detailed  plans  of  everything  to  be 
made  on  that  job  are  worked  out.  Next,  the  sequence 
of  the  job  is  planned  from  beginning  to  end,  and  every 
construction  operatioUj  down  to  the  successive  erec- 
tions of  temporary  platforms,  planned.  Then  a  pur- 
chasing schedule  of  every  item  that  will  be  used  is 
made,  and  transferred  to  material  slips  showing  what 
is  needed,  when  it  must  be  ordered,  and  to  what 
spot  on  the  work  it  must  be  delivered.  A  schedule 
is  made  showing  the  number  of  men  and  foremen  of 


each  trade  required  from  start  to  finish  to  accomplish 
the  work  as  it  is  laid  out  on  the  progress  schedule. 
So  far  as  possible  (and  the  farther  it  is  carried  the 
better  it  pays)  the  amount  of  work  to  be  done  by 
each  gang,  and  even  each  man,  is  reasonably  laid  out 
for  each  day,  and  cash  bonuses  are  provided  for  ex- 
ceeding the  estimated  day's  work.  Finally,  the  sup- 
erintendent and  the  force  at  the  job  must  see  that 
materials  arrive  as  called  for  on  the  schedule ;  that 
the  proper  number  of  men  are  provided ;  that  work 
starts  at  each  particular  part  of  construction  on  the 
proper  date ;  and  that  each  foreman  and  man  under- 
stands in  advance  exactly  what  he  is  to  do  and  how 
he  is  to  do  it. 

There  rests  with  the  superintendent  and  his  force 
the  task  of  training  the  foremen  and  workmen  in  the 
most  efficient  methods  of  going  at  their  work.  If 
the  men's  moves  are  planned  in  advance  in  this  way, 
and  the  right  materials  and  tools  delivered  to  them 
at  the  proj)er  i)lace  and  time,  and  cash  inducements 
offered  them  to  develop  their  efficiency  and  exceed 
their  schedule,  the  work  will  be  in  no  danger  of  lag- 
ging behind  the  desired  progress. 

This  plan,  of  course,  requires  that  the  designing 
force  be  in  much  closer  touch  with  the  construction 
force  than  is  the  case  with  most  contracting  firms. 
The  planners,  of  whom  the  superintendent  should  be 
one,  must  be  men  with  engineering  knowledge,  but 
also  men  who  know  construction  work  thoroughly 
and  who  are  capable  of  laying  out  schedules  without 
any  of  the  absurdities  so  often  found  in  such  plans. 


Made  in  Canada 


THE  "Made-in-Canada"  idea  is  a  curious  anom- 
aly,   in    that   it    combines    the    best   and    the 
worst  business  principle — the  best  in  the  idea 
of  having  Canadian  goods  occupy  a  position 
of  pre-eminence  by  virtue  of  quality  and  Value,  and  the 
worst  in  that  of  using  the  cloak  of  patriotism  to  cover 
the  foisting  of  inferior  goods  at  a  higher  price. 

In  theory  there  is  much  to  commend  the  "Made- 
in-Canada"  movement ;  in  practice  there  is  much  to 
restrict  it.  If  we  are  g'oing  to  promote  it  success- 
fully we  must  put  reputation  first  and  dollars  last ; 
we  must  make  "Made  in  Canada"  synonymous  with 
"Made  RIGHT  in  Canada." 


Quite  recently  we  heard  of  a  large  restaurant 
owner  who  wanted  a  couple  of  hundred  bentwood 
chairs  bearing  the  "Made-in-Canada"  label.  He  had 
to  pay  the  same  price  for  the  Canadian  chair  as  for 
the  Austrian  chair,  and  he  got  a  distinctly  inferior 
article :  he  paid  25  or  30  per  cent,  for  his  "patriotism." 

Not  long  since  a  well-known  United  States  adver- 
tising journal  conducted  a  careful  inquiry  into  the 
wisdom  of  fostering  the  "Made-in-U.S.A."  idea,  and 
the  expression  of  opinion  contributed  by  the  heads 
of  some  of  the  largest  concerns  in  the  United  States 
was  distinctly  unfavorable.  Perhaps  the  best  senti- 
ment is  expressed  by  one  of  the  contributors  in  the 
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following  extract :  "Of  course  I  am  a  believer  in  Am- 
erican goods ;  but  an  ounce  of  doing  is  worth  a  ton 
of  preaching.  When  our  manufacturers  have  pro- 
duced things  that  are  a  little  better  than  similar  things 
jjroduced  elsewhere  you  may  he  sure  that  the  people 
of  this  country  will  buy  them." 

Pre-eminence  in  competition  is  the  only  sure 
foundation  of  success.  Essay  to  build  up  the  busi- 
ness of  the  country  under  the  protection  of  a  high 
tariff  wall,  if  you  will;  allow  your  manufacturers  to 
combine  and  put  up  their  ])rices,  the  while  delivering 
inferior  goods — and  your  whole  structure  will  crumble 
and  decay. 

There  is  no  use  in  our  running  wild  on  the  "Made- 
in-Canada"  slogan.  Neither  as  manufacturers  nor  as 
consumers  will  it  pay  us  to  isolate  ourselves  from 
the  outside  'world.  The  benefit  would  accrue  only 
to  the  select  few.  Canada  first  and  Canada  last — but 
VALUE  FOR  VALUl-:,  AND  COMPETITION 
ALWAYS,  if  we  a/e  to  remain  a  factor  worth  con- 
sidering in  the  industrial  world. 


"city  managers"  in   the  two  dozen   cities  that  have 
adopted  the  new  form  of  government  are  engineers. 

Only  in  a  restricted  sense  it  is  true  that  "all  things 
come  to  him  who  waits."  All  that  a  waiter  commonly 
gets  is  tips — the  pecuniary  crumbs  from  the  rich  man's 
table.  Much  truer  is  it  that  all  things  come  to  him 
who  nominates  himself,  and,  ballot  after  ballot,  casts 
a  unanimous  vote  for  his  nominee. 


Self-Election 

Til  1'"  ablest  leaders  are  self-chosen,  comments 
I'-ngineeriiig  and  Contracting,  editoriallj'. 
This  is  true  industrially  as  it  is  true  political- 
ly. When  the  civil  war  began,  many  volun- 
teer companies  and  regiments  elected  their  own  offi- 
cers. The  choice  commonly  fell  upo'n  the  men  who 
looked  or  talked  the  military  part.  However,  a  few 
months  of  actual  service  under  gun  fire  effected  radi- 
cal changes.  Then  l)r;ive  and  resourceful  men  in  the 
ranks  ])rt)ceeded  to  make  themselves  leaders.  The 
iron  soldier  pushed  the  tin  soldier  aside.  Every  war 
repeats  such  history. 

In  politics  we  see  much  the  same  phenomenon,  but 
there  it  is  obscured  bv  the  fact  that  the  real  political 
leaders  often  remain  hidden  from  the  public  eye.  I'Vom 
the  adviser  who  .dominates  a  king  to  the  ward  boss 
who  controls  a  city  council,  it  is  the  self-chosen  man 
who  often  rules.  Unfortunately  political  rule  of  this 
sort  is  apt  to  be  bad,  because  secret  control  is  con- 
ducive to  selfish  and  dishonest  action. 

In  the  industrial  world,  co-operative  production, 
under  chosen  managers,  has  usually  proved  in-effici- 
ent. The  workmen  who  chose  a  manager  of  a  co- 
operative factory  cither  select  a  "good  fellow"  tyj^e  of 
man  or  one  who  talks  plausibly.  In  either  case  the 
chance  of  selecting  wisely  is  not  great. 

In  every  walk  of  life  the  really  callable  leader  nom- 
inates and  elects  himself.  The  soldier,  by  virtue  of  his 
own  fighting  force,  seizes  the  epaulettes.  The  indus- 
trial worker,  igmiring  the  opinions  of  his  mates,  sets 
up  in  business  for  himself — elects  himself  a  sergeant 
in  the  industrial  army.  It  is  true  that  thousands  thus 
self-elected  fail  to  maintain  their  positions.  Their 
courage  or  their  self-esteem  often  exceeds  their  ability. 
But,  none  the  less,  by  this  process  of  self-election  do 
the  fittest  business  managers  emerge  from  the  crowd. 

The  training  of  engineers,  coupled  with  their  ethi- 
cal codes  forbidding  self-advertising  except  in  the 
mildest  manner,  has  not  been  favorable  to  their  push- 
ing themselves  into  managerial  positions.  In  spite  of 
these  handicaps,  however,  engineers,  here  and  there, 
have  decitled  that  they  were  more  fit  to  manage  affairs 
than  were  the  existing  occupants  of  certain  managerial 
positions.  Acctirdingly,  they  have  not  waited  to  be 
"urged  to  run,"  but  have  set  about  makiiig  themselves 
executives.     Thus  it  has  come  about  that  most  of  the 


Balance  in  Design 

EOl'AL  disposition  of  mass  about  a  centre  or  axis 
is  due  to  a  law  having  its  origin  in  the  de- 
mands of  equilibrium.  In  architecture  the  ri^lc 
applies  rigidly  to  free-standing  parts  and  C(jni- 
ponents,  such  as  columns.  It  cannot  always,  and  need 
never,  of  necessity,  apply  to  a  whole  composition.  No 
doubt  a  peculiar  dignity,  not  obtainable  otherwi-;e,  at- 
tend.s  the  exactly-balanced  facade  in  monumental 
buildings;  but  site,  circumstances,  and  practical  con- 
ditions often  make  it  an  impos.sibility  for  the  designer 
to  proceed  on  centre-and-vvings  principle.  We  have, 
then,  to  design  irregular  building  masses  with  grace 
and  beauty.  Irregular  architectural  composition  fav- 
ours variation  and  novelty:  that  which  at  first  siglii 
seems  an  evil  need  not  necessarily  prove  so.  Looking 
back  into  architectural  history,  we  see  that  irregular 
plans  are  by  no  means  inconsistent  with  grandeur  of 
etlfect.  The  departure  from  exact  balance  in  Gothic 
buildings  gave  them  one  of  their  greatest  charms. 

In  all  styles  the  rule  of  e.xact  symmetry  in  the  part 
is  clo.sely  followed.  This  assertion  may  seem  incon- 
sistent with  fact,  and  would  be  so  did  we  not  here  in- 
clude all  components  that  are  wanting  in  exact  equal- 
sidedness  by  reason  of  their  breaking  into  other  mass- 
es. Where  a  .square  plan  breaks  into  a  circular,  the 
square  and  the  circle  are  broken;  but  the  spirit  and  in- 
tention in  the  square  and  in  the  circular  plan  is  exact 
symmetry.  When,  therefore,  we  assert  that  in  all 
great  architectural  styles  the  law  of  equal  dispositiim 
of  mass  alunit  a  centre  or  plane  is  duly  honoured,  wc 
include,  for  the  reason  stated,  symmetrical  components 
breaking  into  others.  It  is  possible  that  those  of  ex- 
pansive views,  but  small  practical  experience,  in  archi- 
tectural design  would  regard  part  breaking  into  part, 
and  leaving  an  irregular  junction,  as  fatal  to  all  beauty 
of  effect.  The  architect  will  contend  that  such  irre- 
gular junction^  whereby  .something  on  asymmetric 
principles  is  ])roduced  by  the  union  of  two  symmetrical 
oiijects,  is  not  only  without  offence,  but  may  originate 
great  beauty  and  interest,  and  is  quite  an  essential  in 
the  "picturesque."  If  we  generally  agree  upon  this, 
then  .>;omething  is  gained  of  practical  usefulness  to  the 
asymmetrical  planner,  and  to  all  whose  minds  are 
greatly  exercised  with  questions  of  "balance"  when- 
ever they  are  compelled  tti  abandon  the  principle  of 
centre-and-wings. 

The  stair-turret  and  the  tower  are  largely  evidenced 
in  our  old  village  churches.  We  have  show'n  that  both 
the  turret  and  the  tower  are  planned,  in  si)irit,  as  ob- 
jects of  geometrical  regularity  and  exact  .symmetry 
(so  called)-  -As  carried  out,  an  irregular,  unbalanced 
mass  is  produced.  To  destroy  .symmetrical  orderli- 
ness by  breaking  the  one  into  the  other  seems,  at  first, 
a  crude  idea,  likely  to  cause  offence;  but  we  have  urg- 
ed, and  taken  for  granted  the  concurrence  of  the  reader 
in  our  view,  that  no  such  offence  is  produced,  but  that. 
on  the  contrary,  a  resultant  architectural  mass  of  true 
beauty  and  interest  is  obtained. 

Under  certain  conditions,  an  element  or  compound 
will  crystallize  in  true  "symmetry"  as  a  cubical  figure. 
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a  tetrahedron,  or  the  like.  Under  other  conditions  the 
crystals  cluster.  The  freehorn,  regular,  isolated  crys- 
tal is  an  object  of  beauty;  but  no  less  beautiful  or  in- 
teresting is  the  group  of  associated  crystals.  Yet  here, 
as  with  our  turret  and  tower,  and  as  in  the  case  of  all 
irregular  junctions  of  divergent  masses  in  building, 
broken  and  diverse — asymmetric — forms  are  produc- 
ed ;  but  so  much  of  each  crystal  as  exhibits  itself  is 
true  to  the  crystal  form,  true  to  angle  of  crystallization, 
and  possessed  of  symmetry.  On  the  face  of  things, 
*one  might  conclude  that  the  irregular  massing  of  crys- 
tals would  destroy  their  beauty.  All  who  carefully 
ponder  this  matter  will  admit,  we  think,  that  tlie  re- 
sultant forms,  lines,  outlines,  and  masses  are  beauti- 
ful, often  very  beautiful  indeed,  and  highly  suggestive 
for  the  picturesque  grouping  of  masses  of  building  on 
the  asymmetric  system — that  is,  opposed  to  the  centre- 
and-wings  arrangement.  We  should  consider  this  nat- 
ural phenomenon,  and  endeavour  to  establish  some 
general  propositi(jn  respecting  the  breaking-in  of  part 
to  part  in  architectural  composition.  On  elevation, 
such  masses  may  appear  at  times  '"lopsided";  but  tliis 
effect  of  out-of-balance  disappears  in  perspective. 

The  laws  of  exact  symmetrical,  or  equal-sided,  com- 
position having  become  of  none  effect  by  our  abandon- 
ment of  the  centre-and-wings  principle,  on  account  of 
site  or  questions  of  practical  service,  we  no  doubt  are 
often  teni))ted  to  endeavour  to  restore  a  quasi-balancc 
by  some  suitable  mani])ulation  of  the  masses.  We  be- 
lieve this  anxiety  to  be  born  of  a  misa])prehension.  As 
we  have  suggested,  that  which  in  elevation  strikes  the 
eye  as  out-of-balance  and  wanting  redress  may  not  ap- 
pear to  have  such  defect  in  actual  building.  Rochester 
Castle  has  an  asymmetrical  addition.  Fond  of  exact 
symmetry,  this  might  not  please  on  an  elevation-  It  is 
doubtful  if  any,  on  pure  aesthetic  grounds,  would  de- 
sire to  remove  the  addition ;  it  might  be  more  than 
sus])ected  that  its  removal,  while  certainly  leaving  a 
symmetrical  kee]),  would  leave  us  'with  a  griexance 
and  regrets. 

Once  we  have,  either  by  choice  or  necessity,  aban- 
doned the  centre-and-wing  plan,  we  must,  we  assume, 
proceed  on  a  different  fundamental  design  principle. 
Asymmetrical  or  irregular  composition  must  be  adojU- 
ed  without  compromise.  There  must  be  no  weak 
leaning  towards  the  rules  of  symmetry,  and  we  should 
ascertain  what  will  be  the  true  effect  of  masses  in  exe- 
cution before  we  amend  apparent  defect  on  elevation. 
Equal-side,  centre-and-wing  composition  of  a  whole 
facade  is  one  way;  the  other  is  totally  different.  It 
was,  some  time  back,  observed  to  us,  on  passing  a 
block  of  office  buildings,  that  it  seemed  that  the  tower 
"should  have  been  bigger."  The  observation  was  not 
made  by  an  architect;  but,  all  the  same,  it  was  much 
to  the  point.  A  strictly  "symmetrical"  facade,  with 
equal  mass  right  and  left,  up  to  about  roof-line,  had  on 
one  side  a  weak,  half-hearted  turren — an  excrescence 
just  budding,  one  might  say.  The  effect  and  impres- 
sion was  that  the  designer  had  hesitated  to  destroy 
the  exact  equal-sidedness.  Had  a  bold  tower  been  pro- 
vided, the  composition,  from  a  mere  tribute  to  pseudo, 
or  distorted,  symmetry,  would  have  passed  clear  into 
true  asymmetry. 

In  a  very  difficult  subject,  we  have  endeavoured  to 
suggest  two  rules  for  guidance  in  irregular  architec- 
tural composition,  such  as  we  find  must  necessarily 
pertain  in  the  great  majority  of  buildings:  firstly,  to 
maintain  the  great  principle  of  mathematical  etiual- 
sidedness  in  the  part,  either  actually,  as  in  a  cohunn, 
or   in   spirit   and   intention,   as   in    the   circular   tiu'ret 


breaking  into  the  square  tower ;  and,  secondly,  that 
when  once  the  symmetrical  whole  facade  is  not  possi- 
ble, or  not  desired,  the  asymmetric  principle  should  be 
consistently  obserevd.  If  we  believe  in  the  former  sug- 
gested rule,  we.  shall  not  put  pilasters  with  one  left- 
hand  volute  on  the  right  side  of  a  facade,  with  a  right- 
hand,  single-voluted  cap  on  the  left  wing.  In  irregu- 
lar architectural  composition  we  must  needs  be  too 
urgently  concerned  in  rendering  each  part  beautiful  to 
have  time  to  waste  in  perpetrating  these  or  other  mon- 
strosities. The  offence  is  against  the  rule  of  studied 
"symmetry"  in  the  part.  The  strongest  argument  for 
irregular  architecture,  and  for  dispersed  ornamental 
device,  is  that  each  part  of  the  composition  may  be  so 
fashioned  as  to  be  interesting  and  graceful,  irrespec- 
tive of  other  parts-  In  unbalanced  (in  a  sense)  com- 
position we  need  not  distort  the  unit  for  the  sake  of 
some  whole  effect ;  and  a  beautiful  building,  surely, 
should  be  such  that,  as  we  pass  along,  every  part,  con- 
tributory on  the  whole,  should  appear  an  object  of  in- 
terest and  beauty.  Then  archite(?turc  bears  compari- 
son with  music.  Our  subconsciousness,  or  memory, 
holds  the  general  air  and  progress  of  rhythm  and  mel- 
ody, while  our  immediate  consciousness  is  enthralled 
with  the  instant  harmony.  We  cannot  have  it  both 
ways :  either  there  must  be  symmetry,  so-called,  or 
asymmetry — either  a  St.  Ouen  interior  or  a  west  front 
of  Rouen  Cathedral. 

The  idea  that  we  must  "balance"  in  irregular  archi- 
tectural composition  is  often  a  delusion,  an  impres- 
sion, a  legacy  of  lingering  sympathy  with  exact  equal- 
sidedness,  itself  largely  the  outcome  of  habitual  eleva- 
tional  display  of  architectural  device.  The  lion  is 
sufficiently  like  the  unicorn  to  balance  in  heraldic  com- 
position;  sufficiently  unlike  to  give  individual  inter- 
est to  dexter  and  sinister  hands.  If  we  duplicate 
either  the  real  or  the  mythical  quadruped,  we  certainly 
attain  exact  equal-sidedness;  but  sameness  is  substi- 
tuted for  variety.  This,  by  the  way,  demonstrates-the 
fundamental  difference  between  asymmetry  and  sym- 
metry, so-called.  We  cannot,  however,  deal  with  archi- 
tectural mass  as  the  herald  emploj's  lion  and  unicorn. 
Divergent  "twin"  towers  to  cathedral  west-ends  may 
have  a  certain  quaintness;  but  we  generally  feel  dis- 
satisfied, or  unconvinced.  The  failure  may,  perhaps, 
be  accounted  for  as  the  result  of  an  attempt  to  graft 
asymmetry  on  symmetry,  which  we  have  endeavoured 
to  show  is  not  possible.  We  must  either  produce  the 
monumental',  equal-sided  building,  or  start  away  on  a 
new  plan,  based  on  quite  a  different  ])rinciple.  Small 
\ariations  in  detail  are  added  charms  in  many  sym- 
metrical compositions ;  but  a  great  belfry  is  not  a  de- 
tail.— The  I)uilding  News. 


A  coat  of  high-temperature  extra-heavy  stack  paini 
applied  to  the  brick  boiler  settings  in  the  plant  of  the 
Springfield  (Ohio)  Light,  Heat  and  Power  Company 
increased  the  natural  draught  through  each  furnace  by 
0.15  in;  The  manager  of  the  company  conceived  tlic 
idea  of  experimenting  with  paint  on  the  boiler  settings, 
and  it  was  under  his  direction  that  the  first  trials  of 
this  draught-increasing  idea  were  made  at  Springfield. 
Two  men  were  placed  at  work  on  the  side  of  a  setting, 
and  even  as  they  worked  it  is  said  that  an  observer  at 
the  draught  gauge  could  detect  the  upward  trend  of 
the  water  column.  When  the  painting  of  one  setting 
had  been  finished,  the  workmen  began  on  another,  and 
as  the  pores  of  the  brick  setting  of  each  unit  in  the 
boiler-room  were  sealed  with  paint  approximately  the 
same  increase  in  draught  reading  was  noted. 
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The  New  Government  Dock  on  Burrard 
Inlet,  Vancouver 

Till'-  accompanying  views  are  of  the  construction 
— now  in  progress — of  the  new  Government 
dry  clock  and  grain  elevator  on  Burrard  In- 
let, Vancouver.  The  estimated  cost  of  the 
two  structures  is  $2,500,0(X).  The  new  dock  is  being 
built  in  anticipation  of  the  increased  shipping  busi- 
ness which  Vancouver  will  receive  as  a  result  of  the 
completion  of  the  Panama  Canal.  When  completed 
the  dock  will  be  one  of  the  finest  on  the  Pacific  coast. 
It  will  be  the  largest  of  the  Vancouver  docks,  and  it 
will  provide  all  accommodation,  including  railway 
tracks  and  warehouses. 

The  contractors,  Messrs.  Henry,  McFee  &  Mc- 
Donald, commenced  operations  on  April  1,  1914,  and 
they  expect  to  have  the  dock  comiileted  by  midsuni- 
nier,  when  the  erection  of  the  elevator  will  i)e  jjro- 
ceeded  with.  The  contractors  for  the  latter  work  are 
Messrs.  Barnett  &  McQueen,  Fort  William. 

The  structure  will  be  800  feet  long  and  300  feet 
wide,  with  slips  on  the  east  and  west  sides  130  feet 
wide.  The  depth  of  water  in  the  sli])s  and  at  the  face 
of  dock  will  be  36  feet  at  low  tide.  It  was  necessary 
for  the  contractors  to  put  in  eciuii)ment  costing  some 
$130,000  in  order  to  handle  the  work  advantageously, 
the  drill  scow  alone  costing  $58,000.     Nearly  120  ft.  in 


length,  it  carried  twelve  separate  engines  and  five 
drills,  with  their  steel  towers.  The  drills  were  moved 
along  on  tracks,  thus  permitting  a  line  of  seventeen 
holes  to  be  bored  into  the  rock  at  regular  intervals 
without  the  scow  having  to  be  shifted.  Dynamite 
cartridges  were  forced  into  the  holes  through  tubes, 
and  generally  a  whole  line  of  charges  were  exploded 
at  once.    The  broken  rock  was  removed  by  the  Pacific 


Anchor  bolts  on  crib  for  holdint  reinforcing  rods. 


(.'rib  in  position,  partly  submvrRcJ. 
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Dredging  Company's  big  clam-shell  dredge,  the  ma- 
terial being  loaded  on  barges  and  dumped  in  decj) 
water.  As  the  drill  scow  had  to  cover  the  area  twice 
in  order  to  reach  the  depth  desired,  some  idea  may 
be  gained  of  the  enormous  quantity  of  rock  that  had 
to  be  removed  in  order  to  prepare  the  foundation  for 
23  huge  timber  and  concrete  caissons  which  will  com- 
prise the  substructure.  These  cribs  are  approximately 
88  X  40  ft.  with  a  depth  of  39  ft.  They  are  built  of 
12  X  12  in.  timbers,  the  bottom  layer  of  each  being 
12  X  18  in.  Cemented  and  made  watertight,  the  cribs 
were  floated  into  position  and  sunk,  the  filling  re- 
quired for  each  one  being  about  4,000  yards  of  sand 
and  gravel.  Nearly  all  the  cribs  are  now  in  place, 
and  work  is  being  rushed  on  the  superstructure  and 
the  huge  concrete  sea-wall  which  will  enclose  the  en- 
tire dock.  This  wall  is  of  solid  concrete,  14  ft.  wide 
and  40  ft.  in  height,  the  foundation  being .  on  solid 
rock. 


The  duck  will  contain  11,000,000  feet  of  timber,  900 
tons  of  steel.  30,000  yards  of  concrete  and  nearly  100,- 
000  yards  of  sand  and  gravel  fill.  In  addition,  about 
500,000  feet  of  fill  material  will  have  to  be  placed  after 
completion  to  level  up  the  dock  surface  and  ap- 
proaches. Spur  tracks  from  the  C.  P.  R.  will  run 
into  the  dock  warehouses  and  alongside  the  elevator 
and  slips,  thus  facilitating  the  economical  and  speedy 
handling  of  cargoes  and  parcel  shipments. 

Seven  derricks  have  been  in  constant  use  handling 
the  timbers  and  other  material;  three  of  these  are  on 
fhore  and  dock,  the  others  being  stationed  ofT-shore  to 
handle  the  fill  material  from  scows  and  also  the  con- 
crete coming  from  the  huge  mixer,  which  has  a  capa- 
city of  40  cubic  feet  and  carries  its  own  bunkers. 

The  first  crib  was  sunk  in  place  January  18th,  on 
the  west  side  of  the  dock,  the  others  following  at  the 
rate  of  one  about  every  nine  days.  The  filling  to  the 
required  level  occupied  about  three  days  more. 


Painting  Structural  Iron  Work 


By  A.  Ash 

FORMERLY,  and  even  yet,  to  a  large  extent,  it 
has  been  the  practice  to  give  structural  steel  a 
coat  of  some  alleged  protective  paint,  although 
many  architects  and  building  engineers  prefer 
having  the  metal  delivered  uncoated-  There  is  mucii 
to  say  in  favor  of  this  latter  plan.  First,  the  exposure 
for  a  time  to  the  weather  frees  it  from  much  of  its  loose 
scale.  Then  the  painting  done  at  the  mill  is  usually 
done  by  unskilled  labor,  and  therefore  the  paint  is  not 
applied  properly,  and  the  uncleaned  metal  is  covered 
up  so  that  it  cannot  be  inspected.  It  need  not  be  said 
here  that  the  metal  must  be  made  perfectlj^  clean  before 
any  coating  is  applied.  The  prime  coat  should  be  ap- 
plied just  before  assembling  the  parts. 

Rust  and  scale  must  be  removed.  Rust  will  con- 
tinue even  under  paint,  so  that  it  must  be  removed. 
If  the  metal  is  allowed  to  stand  exposed  to  the  weather 
too  long  it  is  apt  to  rust,  and  for  this  rfeason  it  should 
be  painted  before  assembling  the  parts.  Then  the 
painting  can  be  done  under  the  supervision  of  the 
architect  or  other  person  on  the  work  and  having  su- 
pervision. And  it  is  important  that  the  paint  be  ap- 
plied while  the  metal  is  dry,  and,  if  possi1)le,  when  the 
metal  is  not  too  cold. 


mun  Kelly 

The  coating  should  be  heavy  rather  than  light,  be- 
cause, in  general  terms,  the  measure  of  protection  af- 
forded by  a  paint  is  proportional  to  its  thickness,  grant- 
ing that  the  film  is  hard,  elastic  and  adhesive.  And 
there  should  he  liarder  brushing  in  of  the  paint  than 
on  any  other  surface,  because  of  the  non-porous  char- 
acter of  metal,  this  rubbing  is  causing  the  paint  to  ad- 
here better. 

The  reason  for  having  a  thick  paint  film  is  that  it 
will  keep  out  moisture  better  than  a  thinner  coat,  and 
the  more  pigment  the  better  the  protection;  linseed  oil 
not  being  moisture-proof.  Linseed  oil  alone  when  ap- 
])lied  to  metal  affords  almost  no  protection  at  all ;  yet 
when  red  lead  is  mixed  with  it  we  get  a  paint  that  is 
nearly  ideal.  Such  paint  is  hard,  yet  elastic,  thick,  and 
very  adhesive-  It  is  possible  to  mix  as  much  as  33 
pounds  of  dry  red  lead  to  a  gallon  of  oil  and  get  a  good 
{)aint — one  containing  the  maximum'  of  pigment.  In 
fact,  it  is  the  paint  for  iron  or  steel  work  of  all  kinds. 
It  is  an  inhibitor  of  rust,  and  is  so  dense  a  coating 
tliat  water  will  not  penetrate  it,  though  it  will  any 
ordinary  oil  and  white  lead  paint.  Naval  vessels  are 
coated  with  it,  and  the  mammoth  steel  members,  as 
well  as  all  minor  members,  of  the  Panama  Canal  are 
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coated 'with  it;  in  utct,  practically  all  structural  steel 
is  coated  with  it.  Kii^nneers  and  chemists  agree  that 
at  least  two  coats  of  red  lead  jKiint  should  l)e  ai)plied 
first,  after  whicii  any  purely  decorative  paint  may  be 
given. 

When  painting  metal  work  it  is  a  good  plan  to 
'make  each  red  lead  coat  a  little  different  in  shade,  by 
adding  some  lamp-black  to  one  coat.  In  this  way  the 
inspector  can  detect  any  faulty  work.  The  lamp- 
black will  n(jt  do  any  harm,  but  is  rather  a  valuable 
addition  to  the  paint. 

In  preparing  the  metal  for  painting  the  surface 
must  be  freed  from  scale,  moisture,  grease  and  rust. 
This  can  be  done  with  benzine  for  washing  ofif  grease, 
and  with  steel  wire  brushes  for  removing  mill  scale. 
Any  holes,  large  or  minute,  should  be  filled  with  a 
proper  putty  before  painting,  i'c  careful  to  paint  all 
parts,  for  if  the  metal  is  allowed  to  touch,  face  to  face, 
rust  will  follow  ;  local  galvanic  action  is  excited,  caus- 
ing the  corrosion.  . 

When  it  is  necessary  to  repaint  structural  steel 
work  the  work  should  never  l)e  done  in  winter,  or  in 
wet  weather.  Take  as  dry  and  warm  a  time  as  you  can. 
The  cleaning  off  of  the  metal  must  be  very  thorough, 
removing  all  rust  or  scaly  paint,  etc-  All  rusty  i)arts, 
or  where  the  paint  has  come  off,  should  be  made  clean 
and  given  a  coat  of  red  lead  paint,  after  which  the  en- 
tire surface  may  be  painted  with  any  desired  paint. 
For  repainting  such  surfaces  we  would  advise  the  addi- 
tion to  the  paint,  made  with  raw  oil  as  the  chief  thin- 
ner, of  a  little  benzol  or  turpentine.  This  is  for  the  first 
coat  only;  though  turi)entine  in  a  small  amount  will 
do  no  harm  on  any  coat,  except  that  it  is  apt  to  dull  an 
oil  finish  if  in  excess,  though  it  will  make  a  paint  much 
harder.  Benzol,  being  a  solvent  of  oil,  is  not  advised 
on  any  but  the  priming  coat. 

Another  very  good  pigment  for  iron  or  steel  work 
is  iron  o.xide,  though  the  red  lead  paint  is  the  very  best 
for  contact  with  the  metal,  after  which  the  iron  paint 
may  be  applied,  if  its  color  is  not  objectionable,  and 
this  may  be  modified  with  lamp-black.-  Oxides  do  well 
in  paint  subject  to  much  exposure;  hence  iron  oxide 
and  lead  oxide  (red  lead)  are  good  pigments.  Zinc 
white  is  an  oxide — true — and  a  very  desirable  pig- 
ment or  base,  but  it  is  too  hard,  is  non-elastic,  and 
therefore  does  well  only  in  connection  with  another 
pigment  having  more  elasticity,  such  as  white  lead. 

Red  lead  paint  should  be  mixed  and  used  the  same 
day,  as  it  oxidizes  so  readily  that  as  a  paint  it  .soon 
forms  a  cement ;  besides  which  it  settles  in  the  pot — 
though  there  are  some  red  leads  that  do  not  settle  very 
much,  if  at  all.  Mix  with  raw  linseed  oil.  the  follow- 
ing being  a  typical  formula:  To  100  pounds  dry  red 
lead  add,  for  summer  painting,  4  gallons  raw  oil.  and 
for  winter  painting  use  boiled  oil;  add  also  in  either 
case  1  gallon  turi)entine.  and  Yz  gallon  japan  driers  for 
the  raw  oil,  none  for  the  boiled  oil.  l!y  adding  10 
ounces  dry  lamp-black  to  the  12  pounds  of  dry  red 
lead,  with  oil  to  make  a  gallon  of  paint,  yon  will  get  a 
colored  red  lead  paint  as  previously  mentioned — By 
Ashmun'  Kellv  in  The  National  Builder. 


In  the  construction  of  their  colonial  railways,  states 
the  Railwav  .A-ge  Gazette,  the  Germans  apparently 
were  not  unmindful  of  their  defence.  Their  greatest 
system,  the  Dar-es-Salaam-Tanganyika  Railway,  com- 
monlv  called  simply  the  Tanganyika  Railway,  vyas 
completed  last  year,  and  is  approximately  780  miles 
long.  At  Tabora,  530  miles  inland  from  Dar-es- 
Salaam,  where  many  great  trade  routes  converge,  the 


(jermans  constructed  a  massive  modern  fortress.  The 
great  value  of  the  railway  as  an  economic  factor  lies 
in  the  fact  that  it  borders  on  three  great  inland  seas — 
Nyassa,  Tanganyika,  and  Victoria  Xyanza — thus  link- 
ing up  the  trading  centres,  the  great  lake  system  of 
Central  Africa,  and  the  river  Congo  with  the  <••(-'  ■■'■;!<t 
ports.  

Hydration  of  Portland  Cement* 

SOM  V.  useful  results  obtained  by  the  United  States 
Bureau  of  Standards  have  lately  been  made  pub- 
lic in  a  paper  by  Messrs.  A.  A.  Klein  and  A.  J. 
Phillips,  describing  various  hydration  experi- 
ments on  calcium  aluminates,  calcium  silicates,  lime 
burned  at  different  temperatures,  and  high  silica,  low 
silica,  high  iron,  and  high  magnesia  Portland  cements. 
The  subjoined  notes  refer  only  to  the  experiments 
on  the  last  mentioned  class  of  products. 

On  the  hydration  of  cement,  the  first  constituent 
to  react  is  the  aluminate,  with  the  formation  of  amor- 
phous hydrated  tri-calcium  aluminate,  with  or  with- 
out amorphous  hydrated  alumina.  Sulpho-aluminate 
crystals  are  also  formed,  and  the  low-burned  or  finely- 
ground  calcium  hydrates.  This  occurs  within  a  few 
hours  after  the  cement  is  gauged.  The  next  com- 
pound to  hydrate  is  the  tri-calcium  silicate.  This  com- 
mences within  24  hours,  and  is  generally  completely 
hydrated  within  7  days.  Between  7  and  28  days,  the 
amorphous  aluminate  commences  to  crystallise  and  the 
beta-ortho-silicate,  the  least  reactive  compound,  be- 
gins to  hydrate.  The  24-hour  strengths  are  due  main- 
ly to  the  hydration  of  the  aluminates  and  of  any  fine- 
grained, low-burned  lime  present.  The  large  increase 
in  strength  between  24  hours  and  7  days  is  due  mainly 
to  the  tri-calcium  silicate  hydration.  The  increase  be- 
tween 7  and  28  days  is  due  to  the  hydration  of  the 
beta-ortho-silicate.  Where  there  is  a  decrease  in 
strength  during  this  period  it  is  due  to  the  hydration 
of  very  high-burned  free  lime,  as  in  very  high-burned, 
high-limed  cements,  or  to  the  crystallization  of  the 
aluminates,  as  in  high  alumina  cements.  The  iron 
compounds  in  a  cement  are  resistive  to  hydration,  and 
the  iron  does  not  form  crystalline  hydration  products, 
but  occurs  as  a  rust-like  material. 

The  initial  set  of  cement  is  affected  by  the  action 
of  small  amounts  of  electrolytes  in  retarding  coagula- 
tion of  the  aluminate  material.  With  a  limited  amount 
of  water,  as  in  normal  consistency  mixtures,  the  alum- 
inates coagulate  and  separate  from  supersaturated  sol- 
utions as  amorphous  bodies,  the  rate  of  coagulation 
being  affected  by  such  small  quantities  of  electrolyte 
as  to  nullify  the  possibility  of  the  reaction  being  a 
purely  chemical  one. 

Failure  of  cement  in  accelerated  tests  is  due  to  the 
growth  of  large  calcium  hydrate  crystals.  The  dis- 
rupting action  of  these  results  from  the  pressure 
caused  by  growing  crystals.  Cement  will  fail  in  the 
boiling  test  which  contains  lime  sufficiently  fine  and 
high  burned,  so  that  during  boiling  it  will  hydrate  and 
crystallize.  When  a  cement  passes  the  boiling  test 
but  not  the  autoclave  test,  it  contains  lime  so  coarse 
or  high  burned  as  not  to  hydrate  in  the  boiling  test, 
but  only  in  autoclave,  owing  to  the  high  temperatpre 
and  pressure  employed.  Some  cements  will  pass  either 
test  only  after  ageing.  In  this  case,  aeration  with  suf- 
ficient water  to  allow  solution  and  crystallization 
causes  the  lime  to  hydrate  as  amorphous  hydrate,  and 
in  the  accelerated  tests  there  is  no  crystallization  and 
no  disintegration. 

•From  a  report  of  the  I'.S.  Dure«u  of  Standaids. 
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Concrete    Failures: — An   Analysis   of    Their 

Contributing  Causes 


By  R.  S.  Greenman 


CONCRETE  is  said  to  be  its  own  best  inspector, 
and  it  is  a  well-known  fact  tliat  defects  in  con- 
crete will  sooner  or  later  make  their  presence 
known.     For  every  fault  there  must  be  a  rea- 
son-   The  reasons  for  poor  concrete  have  been  propor- 


points  in  both  the  coarse  and  tine  aggregates  have  been 
too  often  neglected.  The  coarse  aggregates  can  usual- 
ly be  judged  by  easy  inspections,  but  sand  or  f)ther  tine 
aggregates  need  very  careful  examination.  The  char- 
acteristics of  sand — such  as  the  grain,  the  grading,  the 


tioned  as  being  90  per  cent,  due  to  poor  workmanshij),     cleanness,  and  its  freedom  from  organic  impurities  and 
8  per  cent,  due  to  poor  aggregates,  and  2  per  cent,  to     excess  of  loam — are  items  of  knowledge  which  are  ob 


poor  cement.  These  percentages  are  not  the  result  of 
tabulations,  but  are  those  prevailing  in  the  minds  of 
many  who  have  had  considerable  opportunity  for  in- 
spection of  concrete,  both  good  and  bad.  But  whether 
or  not  these  percentages  are  correct,  the  statement 
raises  the  question:  "What  are  the  reasons  for  poor 
concrete  and  how  do  we  determine  these  reasons?"  It 
is  a  certainty  that  neither  a  laboratory  test  nor  a  field 
inspection  alone  will  give  them,  unless,  of  course,  it  be 
a  simple  failure.  Yet  there  are  people  who  will  ex- 
amine a  piece  of  concrete  in  the  laboratory  and  ofifer  a 
solution  of  the  problem   simply  by  tests  made  there. 


tainable  mainly  in  the  laboratory,  but  which  are  very 
essential  for  the  correct  diagnosis  of  a  concrete  fail- 
ure. The  effect  of  workmanship  is  by  far  the  largest 
factor,  and  in  it  all  others  are  included,  for  a  poor  work- 
man can  destroy  the  value  of  the  best  materials.  Un- 
der the  head  of  workmanship  must  be  considered  such 
items  as  design,  proportions,  placing,  and  actions  re- 
sulting from  heat,  frost,  electrolysis,  etc.,  which  should 
have  been  taken  care  of  during  the  process  of  making 
and  preservation. 

.\s  another  element  of  importance,  it  must  always 
be  kept  in  mind  that  the  water  used  in  making  the  con- 


And,  again,  an  inspector  will  look  over  a  piece  of  con-  crete,  or  which  may  come  in  contact  with  it,  may  prove 
Crete  construction,  and,  with  no  knowledge  whatever  to  be  a  very  influential  factor  for  harmful  results, 
of  the  characteristics  of  the  materials  used,  nor  of  the  Then,  if  one  is  given  a  concrete  failure  to  diagnose, 
method  of  making,  will  attempt  to  tell  how  such  and  one  must  look  for  a  reason  under  cement,  aggregate, 
such  a  condition  developed.  Concrete  failures  can  be  workmanship,  and  water.  As  stated,  the  easiest  ex- 
explained  only  after  thorough  investigation  by  men  planation  is  to  look  for  some  fault  in  the  cement  ;'but 
who  know  good  or  bad  concrete  from  long  and  close  if,  as  has  been  suggested,  the  cement  has  passed  the 
acquaintance,  and  whose  minds  are  of  an  analytical  usual  tests,  then  other  reasons  must  be  found.  To  find 
and  judicial  temperament.  The  more  one  sees  of  con-  them  requires  that  the  investigator  .shall  first  know  con- 
crete, the  more  one  becomes  convinced  that  it  is  the  ditions  and  causes  of  failures ;  but  these  will  not  be 
most   abused   structural    material    being    used.     The  further  discussed  except  to  point  out  the  way  to  the  rea- 


science  of  making  concrete  has  been  looked  upon  too 
generally  as  being  very  easily  learned,  with  the  natur- 
al result  that  a  great  deal  of  poor  concrete  has  been 
made.     Now,  however,  builders,  contractors,  and  engi- 


son ;  then  the  investigator  must  attack  the  problem 
with  an  open  mind — that  is,  he  must  not  jump  at  a  con- 
clusion and  e.xpect  to  be  able  to  work  out  an  explana- 
tion around  that  conclusion.     Then  it  is  even  more  es- 


neers  apparently  desire  to  make  concrete  that  will  meet  sential  that  the  investigator  shall  have  had  an  oppor- 

the  standard  in  quality  required  of  other  materials ;  and  tunity  to  learn  the  results  of  tests,  or  to  make  tests  that 

yet,  with  all  the  precautions  now  being  taken,  there  is  vvill  enable  him  to  judge  the  probable  actions  from  the 

still  a  large  amount  of  concrete  that  is  not  satisfactory,  characteristics  of  the  aggregates.     Also  a  very  careful 

The  larger  the  work,  the  greater  the  care  taken ;  and,  examination  of  the  concrete  in  place  is  generally  an 

vice-versa,  the  smaller  the  work,  the  greater  the  care-  absolute  necessity-     To  attempt  to  outline  a  plan  for 

lessness,  and  the  greater  is  the  ratio  of  the  failures,  and  procedure   in  this   examination   would   be   folly,   since 

it  is  the  sum  total  of  these  failures  that  makes  the  loss  each  individual  case  has  conditions  that  are  decidedly 

caused  by  poor  concrete  so  great.     In  trying  to  solve  a  its  own,  and  the  law  of  probabilities  makes  possible 

problem  of  poor  concrete,  the  elements  to  be  investigat-  many  combinations  of  causes  which  can  be  worked  out 

ed  are  the   three   already   mentioned — cement,   aggre-  only  as  one  would  solve  any  involved  research  prob- 


gates,  and  workmanship — and  water.  The  common 
tendency  is  first  to  place  the  blame  upon  the  cement; 
but  if  we  find  that  in  accordance  with  good  and  gener- 
ally common  practice,  the  cement  has  been  tested  and 
has  met  the  standard  requirements,  the  cement  then 


lem.  Clues  must  be  sought,  and  a  sharp  eye,  a  quick 
ear,  and  a  questioning  tongue  must  be  alert  to  grasp  a 
clue  and  pursue  it  to  a  definite  ending.  If  anyone 
should  be  sceptical  of  the  efficiency  of  this  method,  it 
is  possible  that  a  few  illustrative  cases,  selected  from 


becomes   a  negligible  factor ;  but  if  it  has   not   been  jj  large  number  of  diagnoses,  may  convince  that  one 

tested,  it  must  be  considered  as  a  possible  cause,  and  that  the  method  has  proven,  and  can  prove,  successful, 

it  may  become  a  large  item  in  the  study-    We  must  ad-  far  more  than  is  generally  expected, 
mit  that  since  so  much  stress  has  been  laid  upon  the 


value  of  having  cement  tested  before  use,  and  since  it 
must  indeed  be  a  small  work  where  it  has  not  been  so 
tested,  the  percentage  of  failures  due  to  poor  cement 
has  been  reduced  to  a  very  small  amount.  If  the  next 
element  had  been  given  equally  as  thoughtful  consider- 
ation to  its  use,  there  could  not  be  so  much  poor  con- 
crete due  to  poor  aggregates.     The  strong  and  weak 

•Abstract  of  a  paper  read  before  The  American  Society  tor  TeBting 
Materials. 


Failure  Due  to  Water 

A  highway  was  being  built,  and  the  jilans  called  for 
several  new  concrete  culverts.  All  but  one  of  these 
culverts  "set  up,"  or  hardened,  nicely.  This  one  did 
not ;  and  yet  the  same  cement,  sand,  and  stone  had  been 
used  as  in  all  other  culverts.  A  reason  for  the  failure 
of  the  one  culvert  was  desired.  It  was  found  that  the 
brook  which  flowed  through  this  particular  culvert 
passed  in  its  cqurse  the  plant  of  a  company  engaged  in 
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the  manufacture  of  medicine  from  herbs.  The  refuse 
from  the  plant  so  loaded  the  water  with  orjjanic  matter 
that  it  prevented  a  proper  hardening  of  the  concrete. 
No  one  connected  witii  the  constructi(jn  of  the  culvert 
knew  that  water  so  contaminated  would  have  that  ef- 
fect, and  the  complaint  came  in  that  the  cement  was 
not  actinia;  i)roperiy.  The  brook  was  temi)orarily  di- 
verted, otlier  water  was  used,  and'  the  concrete  acted 
M(jrmally.  A  condition  had  existed  there  which  would 
ii()t  have  existed  in  city  water,  but  which  is  found  fre- 
(|uently  in  the  country,  especially  in  wooded  sections. 
To  detect  tlie  cause,  one  had  to  kuovv  that  certain  ele- 
ments, such  as  tannic  acid,  alkalis,  salts,  etc.,  foreign 
to  most  waters,  do  affect  concrete. 

Failure  Due  To  Sand 

l'V)r  an  illustration  of  the  efifect  of  a  poor  quahty  of 
sand,  consider  the  following  case  :— 

A  cry  of  alarm  come  in  from  an  engineer  that  the 
concrete  in  an  important  bridge  abutment  had  been  in 
])lace  for  over  two  weeks,  and  that  in  attempting  to 
remove  the  forms  it  was  found  that  the  concrete'  wa.s- 
still  so  st)ft  that  it  could  be  cut  out  with  a  knife-  A 
brand  of  cement  nevv^to  the  work  had  been  used,  'i"d 
the  blame  was,  of  course,  placed  on  it.'  An  examina- 
tion showed  that  a  footing  for  the  abutinent  had  been 
made  of  the  i)rand  of  cement  first  used  on  the  work, 
and  that,  although  ten  days  older,  the  concrete  could 
easily  be  cut  with  a  knife.  The  evidence  eliminated  the 
cement.  Examination  of  the  sand  showed  it  to  be  well- 
graded  sharp  sand,  but  a  clue  was  furnished  by  some 
yellow-coated  grains.  The  investigator  had  already 
had  considerable  experience  with  similar  sand  grains. 
A  Iri])  to  the  sand-bank  showed  just  what  he  expected 
to  find.  The  bank  had  not  been  stripped  of  a  top  layer 
of  yellow-coated  sand,  which  gives  a  sand  with  which 
it  is  mixed  a  tendency  to  delay  very  materially  the 
hardening  of  the  concrete  in  which  it  is  used.  In  time, 
usually  several  months,  the  concrete  will  harden,  and 
there  is  ultimately  no  harmful  effect  apparent.  Lack 
of  knowledge  of  this  particular  cpiality  has  caused  an 
investigator  of  another  i)iece  of  work  to  tear  it  oui  and 
rebuild. 

Failure  Due  To  Stone 

A  verv  unusual  condition  existed  in  another  case, 
but  it  emphasises  strongly  the  need  of  following  clues. 
A  concrete  wall  was  apparently  disintegrating,  due,  as 
the  engineers  believed,  to  free  lime  in  the  cement.  In 
various  places  on  the  face  of  this  wall  there  appeared 
what  can  be.st  be  described  as  "blistefs."  By  prying  otT 
these  blisters,  there  were  prodiiced  small  cones  about 
6  ins.  in  diameter  and  .^  ins.  in  height ;  and  in  the  apex 
of  each  could  be  seen  a  small,  yellowish-white  spot 
about  the  size  of, a  small  marble.  The  trouble  was  clear- 
ly not  a  case  of  free  lime  in  the  cement.  One  unusually 
large  blister  enabled  the  author  to  dig  out  from  the 
ai)ex  a  soft  stone  about  1>^  ins.  in  .size.  This  .st<me 
did  indicate  the  presence  of  free  lime,  and,  after  a  few 
weeks  on  the  author's  desk,  slaked  into  a  powder.  ICx- 
amination  of  the  stone  com])osing  the  coarse  agregate 
soon  brought  out  the  following: — 

The  crushed  stone  all  came  from  the  same  cpiarry. 
hut  .some  came  by  a  steam  railroad  and  some  by  an 
electric  railway.  No  concrete  made  by  the  former 
showed  blisters.  Concrete  made  from  stone  delivered 
by  trolley  did,  but  why?  It  seems  that  in  the  course 
oi'  transi)ortation  by  the  trolley  route  the  stone  was 
conveyed  in  waste  dimip-cars,  across  the  grounds  of 
the  couipanv  owning  the  cpiarry  and  conducting  a 
plant  in  which  limestone  is  an  essential  raw  material. 


These  dump-cars  had  not  ben  cleaned  carefully,  and 
to  the  good  stone  were  added  some  small  quantities 
of  stone  that  had  been  through  a  chemical  process  and 
were  on  the  verge  of  disintegration.  In  the  concrete 
their  expansive  force  blistered  the  face.  By  forbidding 
further  deliveries  by  trolley  the  trouble  was  stopped. 
Jhese  may  be  considered  extraordinary  cases,  but  it 
is  the  out  of  the  ordinary  that  makes  trouble;  if  they 
were  not  the  extraordinary,  they  would  probably 
have  been  guarded  against.  They  are,  at  least,  typical 
of  points  for  which  one  must  look,  if  one  would  explain 
failures  in  ccjncrete. 

Failure  Due  To  Workmanship 

Failures  due  to  poor  workmanship  are  seen  so  often 
that,  instead  of  citing  particular  cases,  it  will  be  suffi- 
cient to  note  briefly  .some  causes  or  results.  Failures 
from  faulty  design  are  shown  in  the  mode  of  failure. 
The  lack  of  proper  proportioning  may  be  clearly  seen 
in  a  fractured  surface ;  the  grading  of  the  aggregates 
is  also  similarly  noted ;  and  poor  mixing  and  impro- 
perly placed  concrete  readily  .show  themselves-  All 
these  are  evident  to  an  eye  trained  to  know  good  or 
bad  concrete.  The  failure  to  take  care  of  laitance  is 
made  apparent  by  the  seams  that  are  bound  to  result 
from  such  a  failure. 

A  concrete  may  be  dense,  but  not  sound  and  hard, 
and  "sounding"  with  a  hammer  will  show  up  this  char- 
acteristic. Too  wet  a  mixture  with  fine  sand  or  silt 
or  a  crushed  dust  used  as  fine  aggregate,  may  be  a 
cause.  It  may  be  sound  and  hard,  and  yet  be  poor  for 
certain  uses  because  it  is  too  porous.  By  scratching 
the  face  of  unbroken  concrete  with  a  dull  instnmient, 
one  ma}'  sometimes  judge  of  proportions  used,  and,  in 
its  early  stage,  can  also  judge  somewhat  as  to  the  rate 
of  hardening.  .\  pocket  gla.ss  in  the  field,  and  a  micro- 
scope in  the  laboratory,  help  materially  in  determin- 
ing the  density,  and  approximately  the  ratio  of  cement 
and  fine  aggregate  to  the  coarse  aggregates.  The 
naked  eye  is  all  that  is  needed  to  observe  concrete 
spoiled  by  sweepings  of  sawdust,  shavings,  or  blocks, 
(►r  by  waste  carelessh'  dropped  into  a  form.  Lack  of 
protection  tt)  fresh  concrete  from  the  sun  or  unusual 
heat,  may  be  noted  by  a  "dried-out"  and  rapidly 
dusting  surface;  and  from  frost,  by  a  flaked  and  scaly 
surface. 

Influence  of  External  Forces 

When  concrete  has  apparently  been  gcKxi  for  a 
considerable  period,  and  has  then  begun  to  disinte- 
grate, the  reason  for  the  failure  must  be  sought  in  the 
character  of  disintegration,  whether  it  may  be  due  to 
changes  in  the  elements  or  forces  that  have  entered 
into  it.  If  due  to  an  internal  intlucnce  alone,  the  fact 
will  be  noticed  by  the  granular  breaking  up  of  the 
concrete.  If  due  to  an  external  force,  such  forces  as 
sea-water,  alkali  salts,  or  electroly.sis  will  be  under  th* 
inlhience  of  any  of  them.  P'or  many  years,  all  the 
failures  of  concrete  were  considered  as  being  due  lo 
the  formation  of  certain  chemical  reactions;  but.  as  it 
is  commonly  acknowledged  at  present  that  an  imper- 
meable concrete  will  stand  in  sea-water  as  well  as  el.se- 
where,  although  subjected  frequently  to  more  severe 
actions  than  other  concrete,  its  failures  are  due  fre- 
quently to  the  same  causes  as  those  of  other  concrete, 
and  therefore  the  same  examinations  should  give  the 
same  results.  Similarly,  since  electrolysis  is  consider- 
ed as  a  catise  for  the  breaking-down  of  concrete,  the 
liability  of  concrete  being  affected  by  its  influence  will 
depend  upon  whether  the  concrete  conies  under  ilie 
inlhience  of  an  electric  current.    If  it  does,  then  its  u:- 
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lluence  needs  to  be  examined-     If  it  does  not,  then  tiie 
examination  sliould  also  follow  the  nsnal  method. 

The  value  of  laboratory  tests  and  analj'ses  should 
not  be  overlooked.  While,  perhaps,  not  giving  as  de- 
finite information  as  a  field  inspection,  they  should  I)c 
used  to  the  fullest  extent  to  help  establish  the  stren^^th 
or  weakness  of  a  reasonable  theory  for  the  cause  of 
failure.  Where  time  will  permit,  laboratory  tests  of 
concrete  made  of  the  aj^f^regates  under  as  nearly  as 
possible  the  same  conditions,  will  give  results  that 
should  aid  in  determininjj^  the  fault  in  the  original. 
'J'est  specimens  so  made  and  treated  should  give  prac- 


tically the  same. results,  and,  when  comj^ared  with  test 
specimens  made  under  ideal  conditions  or  with  stand- 
ard materials,  should  give  the  investigator  tlie  reasons 
for  the  failure.  All  means  possible  should  be  used  by 
an  investigator  in  making  his  examination ;  and  hi.^ 
conclusions  must  be  drawn  only  after  he  has  con- 
sidered the  failure  from  every  probable  cause  with 
reason  and  fairness.  The  object  ni  the  examination  is 
either  U>  place  responsibility  or  to  guard  against  fail- 
ures, and  right  conclusions  are  the  only  ones  that 
should  be  drawn  if  justice  to  either  object  is  to  be 
given. 


Detecting    Underground    Leaks 

Methods  Employed  by  Numerous  Cities: — Isolating  Distribution  System 
Districts— By  Sound  at  Valves,  Services  and  Hydrants — Other  Methods 


UND()Uirri-:DLY  most,  if  not  all,  water-works 
distribution  systems  contain  leaks  of  greater 
or  less  importance,  by  which  amounts  equal- 
ling in  some  cases  thirty  to  fifty  per  cent,  of 
the  total  amount  entering  the  mains  escapes  under- 
ground. Various  methods  are  employed  in  different 
cities  for  discovering  the  existence  of  such  leaks  and 
for  locating  them.  Descri])tions  of  such  methods  by 
several  score  of  superintendents  were  secured  recently 
by  The  Municipal  Journal,  and  a  summary  of  their 
replies  is  contained  in  the  following  paragraphs. 

It  is  believed  by  some  of  those  reporting  that  leaks 
(some  claim  all  leaks)  make  themsehes  aj^jjarent  on 
the  surface,  because  of  the  sandy  soil  (the  streets  being 
unpaved).  In  other  cities  it  is  claimed  that  leaks  show 
on  the  surface  because  the  soil  is  clay.  Still  others 
state  their  confidence  that  leaks  show  on  the  surface, 
but  do  not  state  the  kind  of  soil.  The  "pressure  in  the 
mains  is  high  and  drives  the  leakage  to  the  surface"  in 
two  cities.  Iii,one  town  "Underground  leaks  show  up- 
on the  surface  unless  the  water  finds  its  way  to  the 
sewer,  in  which  case  it  probably  is  not  discovered.  As 
the  per  capita  daily  consumption  is  less  than  50  gal- 
lons, this  would  seem  to  indicate  that  very  little  is  lost 
in  this  way." 

Where  the  distribution  system  is  examined  for 
leaks,  i^erhaps  the  most  common  method  is  to  isolate 
one  small  district  after  another  by  closing  valves  on  all 
lines  leading  to  it  (this  being  done  soon  after  mid- 
night or  whenever  the  large  majority  of  the  citizens 
retire)  and  determining  whether  any  water  would  leave 
this  district  if  water  were  admitted  to  it,  by  opening 
a  valve  slightly  and  listening  for  the  "singing"  of  water 
entering  through  it;  by  installing  a  small  pipe  (say  1- 
inch)  connection  around  one  of  the  closed  valves,  a 
meter  being  inserted  in  the  connection;  or  by  carry- 
ing a  fire  hose  from  a  hydrant  in  the  isolated  district 
to  one  outside  it  and  under  pressure,  placing  a  meter 
on  this  hose  line  and  thus  feeding  the  isolated  district 
through  the  meter.  In  any  case  the  reliability  of  the 
test  depends  on  all  the  closed  valves  being  perfectly 
tight.  To  determine  this,  open  a  fire  hydrant  in  the 
district  before  all  the  valves  are  closed  and  let  it  fill 
up.  After  all  valves  are  closed,  open  the  hydrant  valve 
again ;  if  the  water  flows  out  of  the  nozzle  (or  rises  in 
the  barrel),  some  of  the  valves  are  leaking— or  else 
water  is  flowing  back  from  some  of  the  house  plumbing 
into  the  mains,  but  the  latter  will  diminish  rapidly  and 
iinalily  cease,  while  the  leakage  would  remain  constant 


or  even  increase  as  dirt  is  washed  out  of  the  ^alve  seat- 
It  is  possible  that  the  leaks  in  jhe  mains  would  con- 
tinue to  flow  and  balance  .some  valve  leakage;  but  as 
the  open  hydrant  removes  all  pressure,  this  leakage 
probably  would  not  be  considerable.  In  addition  to 
this,  each  valve  should  be  tested  by  a  water  phone  of 
some  kind  for  leakage,  whether  the  other  methods  are 
used  or  not.  The  return  flow  from  houses  could  be 
prevented  by  closing  all  curb  cocks  before  making  the 
test,  these  cocks  themselves  having  all  been  previously 
tested  (on  the  previous  night,  preferably)  by  water 
phone. 

This  method  of  course  tells  only  whether  there  is  a 
leak  or  leaks  in  the  district ;  its  exact  location  must  be 
determined  in  some  other  way;  by  subdi\iding  this 
into  smaller  districts,  if  there  are  valves  permitting  of 
this ;  by  driving  a  bar-  to  contact  with  the  main  at  in- 
tervals and  listening  with  the  water  phone  and  looking 
for  the  appearance  of  water  when  the  bar  is  with- 
drawn ;  by  examination  of  sewers  at  all  manholes 
(though  flow  in  these  may  of  course  be  natural  grouiid 
water)  ;  or  even  by  digging  down  to  the  mains  at  the 
low  points  in  the  district  on  the  assumption  that  leak- 
age water  will  follow  the  mains  down  hill,  and  "fol- 
lowing up"  any  flow  found  there. 

In  Talladega.  Ala.,  no  .systematic  test  for  leaks  is 
made,  but  when  there  is  reason  to  believe  that  water  is 
being  lost  in  this  way  the  distribution  system  is  iso- 
lated by  sections  as  described.  A  number  of  cities  use 
the  same  method,  listening  at  valves  for  leaks  or  de- 
termining them  in  ways  not  stated  . 

Maynard,  Mass.,  Buffalo,  N.Y.,  and  Lancaster,  Pa., 
use  the  method  of  connecting  fire  h)-drants.  West 
Orange,  N.J.,  and  Canisteo,  N.Y.,  connect  around  a 
closed  valve.  Boston,  Mass.,  uses  a  detector  meter, 
which  is  a  recording  meter  inserted  in  a  line  around 
a  closed  valve,  as  described.  The  same  method,  we 
understand,  is  used  in  Marietta,  Ga.,  where  one  leak 
of  2,900  cubic  feet  in  24  hours  was  discovered,  and  sev- 
eral smaller  ones. 

Probably  a  number  of  other  cities,  which  report 
using  some  variety  of  telephone  receiver  or  micro- 
phone for  detecting  the  noise  of  leaking,  combine  this 
with  the  isolated  district  method.  The  cities  give  the 
names  of  several  appliances  of  this  general  character, 
such  as  aquaphone,  sonoscope.  waterphone,  audiphone, 
etc. 

Experience  in  several  cities  has  api)eared  to  indi- 
cate that  considerable  leakage  may  take  place  in  the 
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mains  without  l)ein,L:^  tletcctcd  hy  rujuaphonc  applied  at 
tile  service. 

In  Pasadena,  Cal.,  the  total  (|uantity  of  water  de- 
livered to  one  of  the  reservoirs  is  measured  and  is 
checked  ajjainst  the  total  quantity  of  water  consumed 
from  that  reservoir  as  indicated  hy  consumers'  meters, 
and  this  shows  a  lo.ss  of  16.4  ])er  cent,  of  tlie  part  of  tiic 
total  consurn])ti()n  (ielivcred  by  this  resersoir.  I'art  of 
this,  however,  is  used  in  flushint^  the  mains,  ditches 
and  fire  hydrants  and  in  extinguishing  tires,  which 
amount  is  not  metered- 

In  Mt.  Carmel,  111.,  when  a  leak  is  s.uspected  alonj^- 
any  particular  line,  an  openinj^  is  duj^  down  to  the 
main.  I.eakaj;e  from  the  main  always  follows  the 
l)ipe  and  will  show  at  the  hole  and  its  direction  from 
this  openinj^'  may  then  be  learned.  Under  a  railroad 
crossing;  is  always  a  bad  place  in  soft  earth  on  account 
of  the  vibration  from  trains. 

Muscatine,  la.,  makes  routine  examinations  and 
finds  about  one-third  of  the  ci)nsumi)tion  wasted, 
h'rankfort,  Ky.,  examines  sewers  for  e\idence  of  under- 
j^round  leakaj;e.  In  Morgan  City,  La.,  pipes  are  about 
2  feet  underground  and  leaks  are  detected  by  sound  or 
appearing  at  the  surface.  .  VV'inthrop,  Mass.,  accounts 
for  all  pumpage  exce])t  21  per  cent.,  in  which  is  includ- 
ed water  used  for  Hushing  sewers,  sprinkling  streets, 
building  roads,  filling  skating  ponds  and  extinguish- 
ing fires;  the  leakage  is  estimated  therefore  at  about 
10  per  cent,  lirookline.  Mass-,  accounts  by  meters  for 
all  but  18  or  19  per  cent,  of  the  water  pumped.  Seda- 
lia.  Mo.,  examines  sewers  and  laterals  for  evidence  of 
leakage.  Kalispell,  Mont.,  uses  test-holes  over  the 
pipe  line.  Livingston,  Mont.,  tests  by  using  pressure 
gauge — has  found  lU)  leaks.  Jamestown,  N.Y.,  tests  for 
the  existence  oi  leakage  by  shutting  down  pumps  and 
noting  drop  in  reservoir  at  night.  Oneida,  N.Y.,  uses 
needle  bar  for  mains — has  found  no  leaks  in  mains- 
Cincinnati,  Ohio,  considers  leakage,  if  any,  so  distri- 
buted that  cost  of  stopjiing  would  l)e  greater  than  value 
of  water  saved.  Uucpiesne  and  l^llwood  City,  I'a.,  use 
"an  electric  contrivance,"  but  believe  most  all  leaks  ol 
any  size  show  up  on  the  surface.  Jeaiinette,  I'a.,  has 
meter  readers  listening  for  sound — leakage  usually 
found  in  poor  joint  on  lead  services  or  rusted  galvan- 
ized service.  West  Newton,  Pa.,  has  found  some  of  its 
biggest  leaks  by  ins])ecting  sewers  from  the  manholes. 
In  Clarksville,  Tenn.,  service  leaks  from  curb  in  are 
detected  by  meter  (wliicii  is  located  at  curb)  or  ins])ec- 
tion.  PuHinan,  Wash.,  has  1,^,(XX)  feet  of  wood  ])ipe 
and  finds  numerous  leaks— has  replaced  24,(X)0  feet  and 
•),(XK)  feet  of  steel  pipe  with  L'niversal  cast  iron  ])ipe  in 
tiie  last  three  years. 

A  number  of  cities  have  made,  or  (leriodically  make, 
))itometer  tests.  The  city  of  Winnipeg  found  ^7  seri- 
ous leaks,  201  luediiuu,  ;iiut  70  slight  leaks  in  service 
])i]ies. 


little  with  the  different  types  of  grinding  machines  in 
common  use,  when  given  equally  intelligent  supei - 
\  ision.  It  is  also  believed  that  in  no  way  can  the  cf)St 
of  production  be  more  materially  reduced  than  by  the 
extensive  use  of  electric  drive." 


A  pai)er  read  by  Mr.  M-  Mcl.arvn  before  the  .\meri- 
can  Association  for  the  .\dvancement  of  Science  deals 
with  the  use  of  electricity  in  the  manufacture  of  Port- 
land cement.  The  author  says:  "There  are  few  indus- 
tries in  which  the  cost  of  power  represents  such  a  large 
l)ercentage  of  the  total  cost  of  production  as  in  the 
manufacture  of  Portland  cement.  .\ny  means,  there- 
fore, which  may  be  emiiloyed  for  redifing  the  amount 
or  cost  of  this  |)ower  must  receive  most  careful  con- 
sideration. .\  great  deal  of  attention  is  being  given  to 
the  development  of  more  efttcient  methods  of  grind- 
ing, and  while  these  efforts  should  be  encouraged,  the 
writer's  experience  indicates  that  the  amount  of  jH.wer 
required  to  jiroduce  the  same  quality  of  cement  varies 


A  Compact  Screening  Plant 

A  .SPECIALLY  compact  plant  for  screening 
stone  and  gravel  is  made  with  telescoped  re- 
volving screens,  so  that  three  screens  oc- 
cupy the  space  ordinarily  occupied  by  a 
single  .screen,  while  less  shafting  and  a  smaller  struc- 
ture are  required.  The  screens  are  conical  and  arc 
l)laced  in  opposite  directions,  all  being  connected  to 
form  one  structure  driven  from  one  shaft.  The  con- 
struction is  shown  in  the  accompanying  drawing- 

The  material  is  delivered  by  a  spout  to  the  interior 
of  the  smallest  or  inner  screen,  which  has  1,'4-in.  holes, 
and  the  oversize  of  this  falls  out  from  the  end  into  a 
si)out  or  conveyor  which  returns  it  to  the  crusher. 
The  material  passing  through  this  first  screen  falls 
upon  a  conical  apron  attached  to  the  screen,  which  has 
j.t-in.  holes.  The  1/4 -in.  material  passes  out  at  the 
large  end  of  this  screen  and  is  caught  by  a  chute  or 
conveyor.  The  finer  material  which  passes  through 
the  perforations  falls  into  a  conical  apron  and  is  de- 


A  stone  and  gravel  screening  and  washing  plant  with  telescoped  and 
concentric  screens. 

livered  to  the  upper  end  of  the  third  and  outer  screen, 
which  has  )<4-i"-  holes. 

The  -j^-in.  material  rolls  out  at  the  end  of  the 
screen,  while  the  fine  stuff  which  passes  through  the 
perforations  falls  into  a  trough  or  sand  spout  and  goes 
to  a  settling  tank  or  hopper.  This  hopper  has  an  os- 
cillating movement,  cau.sing  the  wet  sand  to  llmv  out 
into  another  spout  or  conveyor. —  I'.ngineering  News. 

The  method  employed  hy  the  Niagara  Falls  Power 
Company  for  cooling  its  underground  cables  were  dcs- 
critied  in  a  paper  entitled  "Effect  of  Moisture  in  the 
I'arth  on  Temperature  of  Lnderground  Cables,"  by 
Mr.  L.  E.  Imlay.  The  scheme  first  employed  was  u< 
circulate  water  through  one  of  the  vacant  ducts  ad- 
jacent to  the  occupied  ducts.  Later  porous  drain  tiles 
were  installed  parallel  to  and  above  the  cable  ducts  so 
that  water  flowing  through  the  tile  could  percolate 
through  the  ground  surrounding  the  cable  and  finallv 
>be  carried  away  through  agricultural  tile  drains  helo»v 
the  ducts.  The  approximate  temperatures  of  the  cables 
were  ascertained  hy  inserting  resistance  thermometers 
in  ducts  adjacent  to  the  cables  which  were  supp«ised  to 
be  the  source  of  heat.  The  temperature  of  the  cable 
insulation  next  to  the  conductor  was  determined  from 
these  readings  by  referring  to  a  chart  based  on  a  for- 
mula given  by  Messrs.  .\tkinson  and  Fisher  in  a  paper 
presented  before  the  American  Institute  of  I\lectrical 
Engineers  in  9913. 
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Care    and    Efficiency   in    Priming  Dynamite 

Increasing  the  Efficiency  and  Decreasing  the   Uncertainty  of 
the  Harmless  Looking  but  Highly  Potential  Stick  of  Dynamite 


MANY  think  that  the  priming-  of  a  dynamite 
caitridgie  is  of  very  httle  importance — if  the 
dynamite  goes  off,  that  is  all  there  is  to  it. 
It  is  not  widely  known  that  the  success  or 
failure  of  a  good  many  blasts  depends  on  the  position 
of  the  detonator — blasting  cap  or  electric  blasting  cap 
— in  the  dynamite.  Not  only  the  amount  of  work  done 
depends  in  a  large  measure  on  the  priming,  but  also  the 
safety  of  the  loading  operation  is  affected  in  many  in- 
stances by  the  position  that  this  detonator  occupies. 
Many  accidents  have  occurred  and  many  men  have 
been  killed  in  loading  holes  with  a  primer  made  so 
that  the  detonator  became  jammed  or  wedged  in  tiie 
hole  and  exploded  when  the  blaster  endeavored  to  force 
it  down. 


The  ma.ximum  detonating  effect  of  a  blasting  cap 
or  electric  blasting  cap  is  out  from  the  closed  end.  If 
you  place  a  dozen  cartridges  of  dynamite,  end  to  end 
in  a  straight  line  on  the  ground,  and  fire  a  blasting  cap 
in  the  end  cartridge,  with  the  blasting  cap  pointing  to- 
wards all  the  other  cartridges  (l""ig.  6),  the  entire  line 
will  go  ofT,  but  if  you  put  this  primer  in  the  riiiddle  of 
such  a  line  (Fig.  7),  some  of  the  cartridges  back  of  the 
detonator,  that  is,  those  away  from  which  the  deton- 
ator is  pointed,  will  often  fail  to  explode.  If  you  put 
the  primer  cartridge  at  the  end  of  such  a  line,  pointing 
it  away  from  the  line,  that  is,  pointing  it  towards  the 
open  air  (Fig.  8),  generally  the  primer  only  will  ex- 
plode. This  does  not  always  happen  in  a  bore  hole, 
because  there  the  explosive  wave  is  Btrongly  confined. 
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Fig.  1 


Fig.  2 


Fig.  2b 


The  points  to  be  bcjrne  in  mind  in  making  a  primer 
are  the  following : 

The  detonator — and  by  detonator  is  meant  either  a 
blasting  cap  or  electric  blasting  cap — must  be  in  such 
a  position  that  it  cannot  become  jammed  in  the  bore 
hole,  as  in  Fig.  1. 

The  detonator  must  be  in  such  a  position  that  it 
will  not  lie  struck  by. the  tamping  stick. 

The  detonator  must  be  fastened  to  the  cartridge  in 
such  a  way  that  when  the  wires  or  fuse  are  held  in  one 
hand  by  the  blaster,  and  the  cartridge  seated  with,  a 
tamping  stick  held  in  the  other  hand,  the  detonator 
will  not  pull  out.  The  detonator  must  be  entirely  em- 
bedded in  the  dynamite. 

The  loaded  end  of  the  detonator,  or  the  closed  end, 
or  the  "business  end"  should  point  toward  the  bulk  of 
the  charge  (Fig.  2-A),  not  away  from  it  (Fig.  2-Ij). 
The  detonator  should  not  be  secured  by  metal  wires, 
etc. 

With  an  electric  blasting  cap,  the  wires  should  not 
be  fastened  on  with  a  half  hitch,  as  in  Fig.  3,  for  al- 
though this  practice  is  very  common,  there  is  always 
a  chance  of  a  short  circuit  occurring,  especially  when 
high-voltage  power  currents  are  used  for  firing. 

With  blasting  cap  and  fuse,  the  fuse  must  not  come 
in  contact  with  the  dynamite,  except  for  about  a  half- 
inch  next  to  the  cap  (Fig.  4).  "Lacing"  fuse  through 
dynamite  causes  more  burned  charges  than  anything 
else  (Fig.  5). 
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Fig.  3 


Fig.  4 


Fig.  5 


but  this  shows  a  tendency  of  the  dynamite,  which  is  in 
the  opposite  direction  from  the  closed  or  "business 
end"  of  the  detonator,  to  misfire.  Several  years  ago 
this  was  demonstrated  to  a  skeptical  individual  iu  a 
quarry  shot,  where  there  were  27  holes,  each. hole  con- 
taining from  19  to  21  cartridges  of  dynamite;  13  of  the 
holes  having  the  detonator  in  the  next  to  the  last  cart- 
ridge and  pointing  downwards,  that  is,  toward  the  bulk 
of  the  charge;  the  rest  of  the  holes  having  the  detona- 
tor in  the  same  cartridge,  that  is,  the  ne.xt  to  the  last, 
but  reversed,  pointing  upwards.  These  holes  were  all 
thoroughly  tamped  with  sand  and  fired  at  the  same 
time.  While  all  the  dynamite  in  both  sides  e.xploded. 
where  the  detonator  pointed  downwards  the  rock  was 
broken  and  cleared  from  the  ledge  below  the  bcjttom 
of  the  holes ;  where  the  detonator  was  pointed  up- 
wards, about  one-third  of  the  distance  from  the  bottom 
of  the  holes  upwards,  the  rock  was  broken  up  but  left 
in  place.  This  showed  that  when  the  detonator  point- 
ed downwards,  the  full  power  of  the  dynamite  was 
realized;  where  the  detonator  pointed  away  from  the 
bulk  of  the  charge,  the  full  power  was  not  realized,  but 
a  great  deal  was  wasted. 

When  a  cartridge  of  40  per  cent,  straight  dynamite 
is  suspended  vertically  in  the  air,  and  a  blasting  cap 
supported  at  right  angles  to  it,  and  pointing  directly 
at  it  (Ffg.  9)  is  red,  the  dynamite  will  explode  at  a  dis- 
tance of  24  ins.  from  the  blasting  cap,  but  if  a  cartridge 
and  blasting  cap  are  hung  parallel  with  each  other, 
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that  is,  the  blastinj^  cap  poiiitinj^  either  straight  up  or 
straight  down  and  parallel  to  the  dynamite  cartridge, 
so  that  it  does  not  shoot  directly  at  the  cartridge  (Fig. 
10),  the  dynamite  will  not  explode  until  it  is  brought 
to  a  distance  of  13  ins.  or  less.  When  the  blasting  cap 
is  hoiizontal  and  the  cartridge  of  dynamite  iuing  ver- 
tically and  the  c;ii))  supi)orted  at  the  level  of  the  middle 
of  the  dynamite  cartridge  but  pointed  so  that  it  does 
not  point  directly  at  the  dynamite  but  a  little  to  one 
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Figs.  6,  7  and  8. 

side  (Fig.  11),  this  distance  where  an  explosion  occurs 
is  lessened  still  more.  When  the  cap  is  pointed  direct- 
ly away  from  the  dynamite  cartridge  (Fig.  12),  it  will 
not  explode  the  dynamite  cartridge  every  time,  even 
when  within  4  ins.  of  it. 

The  ideal  primer  wfth  an  electric  blasting  cap 
would  be  one  where  the  detonator  lies  directly  in  the 
axis  of  the  cartridge  near  the  middle,  and  with  the 
wires  secured  to  the  cartridge,  in  such  a  way  that  they 
could  not  possibly  pull  out,  by  some  strong  non-con- 
ducting material  like  string,  liy  using  a  curved  punch- 
er (Fig.  13)  it  is  ])ossii)le  to  get  an  electric  blasting  cap 
almost  in  this  ideal  i)osit4on,  where  it  may  be  held  in 
place  securely  by  taking  a  half  hitch  with  a  piece  of 
string  around  the  wires,  carried  once  or  twice 
around  the  dynamite  cartridge  and  tied  tightly  with  a 
square  knot  (Fig.  14). 

Another  way  of  priming  with  an  electric  l)lasting 
cap  without  using  string  is  to  punch  a  hole  through 
the  cartridge  about  2  ins.  from  the  end  and  lace  the 
electric  blasting  cap  through  this  and  insert  It  in  the 
side  of  the  cartridge. 

With  short  wires,  4  ft.  or  less,  the  ends  may  be 
passed  through  this  hole  after  the  cap  is  inserted  in 
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Fig.  12 


the  cartridge  (Fig.  15),  but  with  long  wires  it  is  apt  to 
either  make  the  hole  so  large  that  it  does  not  make  a 
secure  fastening,  or  it  may  even  cut  the  cartridge  in 
two. 

With  blasting  cap  and  fuse,  inserting  the  blasting 
caj)  in  the  side  of  the  cartridge  about  one-third  from 
the  top  and  tying  it  tightly  with  one  or  more  pieces  of 
string,  keeps  the  cap  away  from  the  tamping  stick,  and 
if  carefully  done  with  a  curved  ])unchcr,  places  the  cap 
almost  in  the  axis  of  the  cartridge  (Fig.  16). 

The  orthodox  method  of  oi)ening  up  the  paper  at 
the  top  of  the  cartridge,  punching  a  hole  in  the  dyna- 
mite, inserting  the  cap  and  fuse  into  that,  and  then  ty- 
ing the  paper  down  around  the  fuse  as  in  Fig.  17,  gets 
the  blasting  cap  in  a  good  position,  but  is  a  difficult 
operation  to  perform  on  account  of  the  tendency  of  the 


string  to  slip  off  the  paper  and  the  difficulty  of  getting 
the  string  tight  enough  to  prevent  the  fuse  from  pull- 
ing out.  It  also  is  liable  to  kink  the  fuse  abruptly  if 
the  primer  is  seated  firmly  with  the  tamping  stick. 

Dynamite,  when  strongly  confined  in  a  bore  hole, 
burns  very  rapidly  when  it  is  ignited,  and  on  this  ac- 
count the  lacing  of  the  fuse  through  the  dynamite  cart- 
ridge is  a  practice  which  is  strongly  condemned  by  all 
explosive  manufacturers.  It  seems  strange  that  very 
much  of  the  dynamite  would  burn  before  the  cap  would 
explode,  but  the  fact  is,  dynamite  burns  very  much 
more  rapidly  when  confined  than  when  in  the  open,  and 
it  has  been  known  to  burn  up  entirely  in  a  bore  hole 
which  contained  a  perfectly  good  cap  without  any  of 
the  dynamite  exploding,  the  cap,  of  course,  exploding 
and  doing  no  work.  Burning  dynamite  makes  a  large 
(piantity  of  exceedingly  poisonous  fumes,  and  a  num- 
ber of  fatal  accidents  have  occurred  from  dynamite 
burning  up  in  the  bore  holes  in  mines  and  tunnels,  due 
either  to  lacing  the  fuse  through  the  cartridges,  or 
from  other  causes,  such  as  matches,  sparks  or  burning 
oil  dropping  into  the  charge  bore  holes.  These  fumes 
from  burning  dynamite  are  so  frightfully  poisonous 
that  no  chance  whatever  should  be  taken  of  a  charge 
catching  fire,  especially  when  it  is  so  easy  to  prevent 
it  by  taking  the  proper  care  in  preparing  the  primer. 

The  bane  of  blasters  in  mines  and  tunnels  is  the 
smoke  and  fumes  from  the  explosive,  and  while  no  ex- 
l)losive  has  yet  been  invented  which  does  not  give  off 


Fig.  13 


Fig.  14 


Fig.  IS 


Fig.  16 


Fig.  17 


more  or  less  irritating  fumes,  the  quantity  of  fumes 
given  off  can  be  materially  decreased  by  insuring  com- 
plete detonation  of  the  charge  by  using  the  strongest 
obtainable  blasting  cap  or  electric  blasting  cap,  by  in- 
serting the  primer  in  either  the  last  or  next  to  the  last 
cartridge  in  the  hole,  and  placing  the  detonator  so  that 
the  "business  end"  points  towards  the  bottom  of  the 
hole.  It  is  advisable  to  place  one  cartridge  on  top  of 
the  primer  as  it  serves  to  cushion  the  primer  from  the 
taini>ering  stick  when  used  for  packing  the  tamping. 
The  stronger  the  confinement  and  the  larger  the  de- 
tonator, the  more  perfect  the  explosion  will  be,  and  the 
less  the  amount  of  noxious  fumes. 


Discu.ssing  the  position  of  affairs  in  the  Canada  Cement 
Company,  the  General  Manager,  Mr.  F.  P.  Jones,  said  that 
the  recent  order  of  2,500.000  barrels  of  cement  received  from 
the  Dominion  Government  was  for  delivery  extending  over 
four  years.  In  addition  to  this,  the  company  had  orders 
for  the  Halifax  dock  improvements.  Quebec  dry  docks,  Mont- 
real harbor  elevator,  Winnipeg  waterworks  development  and 
other  large  undertakings  running  into  a  total  of  4,000,000 
barrels,  including  the  order  already  mentioned.  These  were 
for  delivery  over  the  next  four  years,  and  being  the  equiva- 
lent of  1.000,000  a  year,  the  company  felt  that  it  had  a  good 
basis  for  operations. 
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Processes    Available    for    the    Treatment    of 

Industrial  Wastes 


1'^Hli  problem  presented  in  tlic  treatment  of  in- 
dustrial wastes  is  rapidly  j^aininj^  in  import- 
ance, both  to  manufacturers  and  cities.  The 
sanitary  eng^inecr  thus  finds  his  field  rapidly 
widening  in  this  direction,  and  a  study  of  the  treat- 
ment processes  available  is  profitable  at  this  time. 

Industrial  wastes  containing  putresciblc  matter 
create  a  nuisance  when  discharged  into  water  courses. 
Such  wastes  entering  sewers  also  add  to  the  load  on 
])lants  treating  domestic  sewage.  The  latter  ])ossil)il- 
ity  must  now  be  kept  in  mind  in  designing  new  muni- 
cipal sewage  treatment  plants.  Industrial  wastes  may 
also  cause  deposits  in  streams  or  an  oily  scum  on  the 
stream's  surface.  Some  such  wastes  give  a  bad  taste 
to  water  and  badly  taint  the  flesh  of  fish.  Thus  pet- 
roleum refinery  wastes  give  a  kerosene  taste  to  water 
and  gas  and  tar  works  wastes  taint  fish. 

Sometimes,  but  by  no  means  always,  the  treatment 
of  industrial  wastes  leads  to  the  recovery  of  valuable 
by-products  and  is  carried  on  at  a  profit.  Thus  fine 
screens  in  pulp  mills  save  much  finely  divided  pul]), 
In  general  it  is  unsafe  to  assume  that  a  direct  profit 
can  be  made  in  the  treatment  of  industrial  wastes. 
However,  an  indirect  return  is  reccixed  by  removing 
the  cav^se,  and  subsecpicnt  cost,  of  litigation. 

In  some  small  plants  the  facilities  of  the  large  plant 
for  making  by-products  are  lacking.  However,  care- 
ful inspection  by  an  outside  engineer  will  frequently 
show  leaks  which  can  be  stopjied  at  small  expense 
with  comparative  profit  to  the  manufacturer.  In  the 
tanning  industry  pieces  of  skin  and  even  whole  hides 
have  been  lost  to  the  sewer  by  lack  of  proper  floor 
screens  and  catchbasins.  In  one  wool  scouring  plant 
so  much  wool  went  down  the  sewer  that  the  owners 
refused  their  operating  engineer  the  privilege  of  keep- 
ing the  catchl)asin  clean  for  the  wool  recovered. 

In  the  location  of  new  ])lants  a  manufacttu'er 
should  bear  carefully  in  mind  the  almost  certain  prob- 
ability of  regulation  of  the  discharge  of  waste.  Hence 
it  would  seem  wise  to  locate  plants  i)roducing  large 
amounts  of  waste  difficult  of  treatment  on  the  largest 
bodies  of  running  water  available.  Unfortunately,  in 
many  cases  this  is  not  done,  and  a  plant  is  built  on 
a  stream  which  furnishes  hardly  enough  water  for  an 
adequate  water  supply,  and   then   a  nuisance  results. 

CLASSIFICATION  OF  WASTES 
From  the  physical  and  chemical  standpoint  the  vari- 
ous wastes  can  be  classified  as  follows : 

1.  Wastes  carrying  sediment  or  susjjcnded  matter, 
(a)  Heavy  mineral  matter,  such  as  marble  dust,  ashes, 
etc.,  usually  inert,  (b)  Heavy  matter,  such  as  the 
product  of  chemical  reaction,  as  tarry  wastes  from 
gas  works,  residues  from  ammonia  works,  etc.  (c) 
Heavy  organic  matter — which  may  be  highly  putres- 
ciblc, or  comparatively  inert. 

2.  Wastes  carrying  little  or  no  sediment,  (a)  Con- 
taining soluble  organic  matter,  which  may  be  liighly 
putrescible.  (b)  Containing  chemicals.  1.  Eager  to 
absorb  oxygen.     2.  Inhibiting  bacterial  action. 

3.  Wastes  carrying  both  suspended  and  soluble 
matter. 

4.  Wastes  carrying  floating  materials,  (a)  Vola- 
tile and  inflammable,  as,  for  instance,  gasoline  or  kero- 
sene,    [h)  Fats  and  oils,     (c)  Light  organic  matter. 


(d)  Light  matter  the  product  of  chemical  reaction,  as 
floating  material  from  gas  wastes,  etc. 

These  classifications  arc  of  service  to  indicate 
simply  the  general  types  of  material  which  may  be 
present.  The  wastes  to  be  handled  vary  considerably 
with  the  industry,  and  even  among  plants  of  the  same 
industr\',  according  to  the  processes  used  and  the  ma- 
terial produced.  The  ])revalent  waste  dififers  in  the 
various  States.  In  Indiana,  for  instance,  strawboard 
wastes  arc  very  common,  whereas  in  Ohio  creamery 
and  wire  mill  wastes  occur,  in  Maine  the  pulp  and  sul- 
phite waste,  and  in  Illinois  the  wastes  from  the  pack- 
ing houses,  tanneries,  starch  works  and  distilleries  are 
most  common.  At  times  canneries  give  trouble.  These 
are  usually  found  near  the  agricultural  districts. 

PROCEDURE  IN  TAKING  UP  A  PROBLEM 
In  studying  an  industry  from  the  standpoint  of 
treatment  of  the  waste,  the  first  essential  is  to  learn  the 
processes  carried  on  and  the  ])robable  sources  and 
amounts  of  waste.  Seldom  does  the  manufacturer 
know  just  how  much  sewage  he  is  discharging.  A 
thorough  inspection  of  the  plant  in  all  its  details  is 
of  value,  for  fre((uently  the  study  of  the  inside  work- 
ings reveals  many  ])oints  at  which  waste  can  be  re- 
duced with  comparatively  small  expenditure  of'  ma- 
terial and  labor.  No  general  method  of  procedure 
can  be  stated,  as  each  plant  is  usually  a  law  unto  it- 
self. At  times  separation  of  the  wastes  may  be  de- 
sirable, whereas  in  other  cases,  as  for  instance  in  tan- 
nery work,  the  effluent  from  one  part  of  the  plant  con- 
tains chemicals  that  may  be  of  material  value  in  ])re- 
cipitating  material  held  in  suspension  in  the  effluent 
from  another  part  of  the  plant.  Under  those  condi- 
tions mixing  of  the  wastes  is  of  service.  Rain  and  siu"- 
face  wafer  drains  generall)'  should  be  kept  out  of  the 
sewer  systems  receiving  waste,  in  order  to  avoid  at 
times  of  rain  serious  overloading  and  scouring  out  of 
the  material  which  should  be  retained. 

TREATMENT  METHODS  AVAILABLE 
The  methods  of  treatment  available  are  somewhat 
more  varied  than  for  domestic  sewage,  although  for 
the  most  ])art  the  same  general  ])rinciples  ajjply.  The 
difficulty  is,  of  course,  to  find  the  proper  constants 
and  loading  wdiich  can  be  used  to  produce  results. 
Owing  to  the  diversity  of  practice  in  many  plants,  the 
sure  wa^  is  to  try  out  what  can  be  done  with  the  in- 
dividual case  in  question. 

Dilution. — With  wastes  containing  no  suspended 
matter,  ample  dilution  frecpiently  suffices.  Sometimes 
this  dilution  can  be  furnished  artificially  from  stor- 
age reservoirs.  Again,  it  is  available  in  large  streams, 
such  as  the  Mississippi  or  other  rivers  with  sufficient 
flow.  Where  the  dilution  is  not  adequate,  and  veloci- 
ties are  low,  the  suspended  matter  in  wastes  contain- 
ing such  must  be  reduced  in  order  to  avoid  deposits 
in  the  stream.  Screening  and  sedimentation  are  avail- 
able for  this  purpose. 

Screening. —  Screening  seems  eminently  suitable 
for  the  coarser  wastes,  such  as  come  from  the  stock- 
yards, slaughter-houses,  beet  sugar  works,  pul])  mills, 
etc.,  where  material  slow  to  digest  can  be  readily  re- 
moved by  a  fine  mesh  screen.  The  disposal  of  the 
screenings  when  putrescible  may,  however,  be  com- 
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|)licatc(l  with  the  i)r(iblfm  of  avoiding  nuisance.  Some- 
times the  material  can  he  dried  and  burnt.  (Occasion- 
ally it  can  be  turned  back  into  the  processes.  Directly 
comparative  results  available  in  the  packinj^  industry 
would  indicate  that  considerable  material  is  left  over 
after  line  screening,  which  can  be  removed  by  settling. 
However,  the  screening  removes  much  which  is  slow 
to  settle  and  is  a  source  of  scum  in  sedimentation 
tanks. 

Settling. — Settling  should  remove  practically  all 
tiie  settling  sus])en(k'd  matter,  the  actual  ])er  cent,  de- 
pending on  the  waste,  the  period  of  settling,  the  type 
of  tank  and  the  velocities  used.  .\  doubledeck  tank  is 
frecpiently  most  suitable  where  much  scum-producing 
material  is  present.  In  extreme  cases,  fine  screening 
has  been  proposed  as  a  preliminary  treatment  to  re- 
duce the  scum-forming  material.  With  comparatively 
inert  material,  the  Dortmund  type  of  tank  with  slop- 
ing bottom  may  prove  successful  if  i)ro])crIy  and  fre- 
((uently  cleaned.  On  tannery  waste,  particularly  from 
the  limes,  heavy  material  is  present  which  will  <|uick- 
ly  settle.  In  wool  pulleries  or  wool  scouring  shops 
much  heavy  grit  is  produced  which  also  drops  quick- 
ly. For  stich  grittv  waste  a  grit  chamber  design  readi- 
ly cleanable  is  desirable.  LJnfortimatcly,  many  of  the 
tanks  now  in  o[)eration  in  tanneries  and  elsewhere  are 
expensive  to  clean,  as  the  entire  work  has  to  be  done 
by  hand  on  days  when  the  plant  is  shut  down. 

Chemical  Precipitation. — Chemical  jjrecipitation 
may  materially  increase  the  removal  of  susi)endcd  mat- 
ter by  settling,  and  in  some  rare  cases  may  be  j)ro- 
duced  by  the  combination  of  chemicals  already  in  solu- 
tion in  wastes  from  the  various  processes  in  the  jilant, 
particularly  in  tanneries. 

Septic  Tanks. — Septic  tanks  were  once  widely  used 
in  the  past,  and  are  used  occasionally  today,  despite 
their  limitations,  on  creamery,  canning  and  tannery 
wastes  where  organic  matter  slow  to  decompose  needs 
breaking  down.  As  a  rule,  however,  the  septic  tank 
is  not  regarded  favorably  on  account  of  liability  of 
nuisance  and  the  larger  storage  re<piired  to  hold  licpiid 
for  many  days. 

Filtration. — \'ery  fre(|uently  fmther  treatment  is 
recpiired  to  produce  an  effluent  needing  but  slight  if 
any  dilution.  In  Massachusetts  intermittent  sand  filters 
have  been  used  freely  in  experimental  work,  as  well 
as  in  actual  jiractice,  btit  of  late  sprinkling  filters  have 
been  found  helpful,  jjarticularly  as  a  ]ireliminary  to 
intermittent  sand  filtration,  in  connection  with  tan- 
nery or  other  wastes  high  in  organic  matter,  thereby 
permitting  much  higher  rates  of  application  to  the 
sand  filters.  In  Chicago,  on  the  mixed  waste  from 
Packingtown,  a  s])rinkling  filter  has  proved  adaptable 
in  handling  mixed  stock-yards  and  domestic  sewage 
thoroughly  settled.  Owing  to  the  possibility  of  de- 
posits of  grease  in  such  a  filter,  its  history  is  being 
watched  over  several  years. 

Evaporation. — Occasionally  a  waste  is  so  difficult 
to  handle  and  contains  so  nuich  material  in  solution 
that  evaporation  appears  to  be  the  only  remedy.  Al- 
though the  economy  of  evaporation  is  markedly  in- 
creased by  the  use  of  several  elTects,  the  process  is  ex- 
l)ensive,  particularly  for  dilute  wastes,  it  has,  how- 
ever, proved  jtracticable  in  the  (lacking  iiulustry  for 
evaporating  "tank"  water  from  the  rendering  tanks 
which  contains  matter  of  value  as  a  fertilizer,  and  has 
also  been  applied  in  evaporating  distillery  wastes,  as 
well  as  in  recovering  chemicals  from  industrial  pro- 
cesses where  they  can  be  used  over  again  to  advantage 
and  profit. 


SLUDGE 
Amount. — As  in  the  treatment  of  domestic  sewage, 

a  sludge  problem  soon  arises,  for  the  (|uantity  of  sludge 
found  in  industrial  waste  is  frequently  much  greater 
than  in  domestic -sewage.  The  amount  varies  widcl)'. 
In  the  mixed  waste  tested  at  the  Centre  Avenue  test- 
ing station  of  the  Sanitary  District  of  Chicago  the 
amount  of  sludge  in  an  Emscher  tank  was  approxi- 
mately 10  cu.  yds.  per  million  gals.,  as  compared  with 
about  1  cu.  yd.  found  at  the  39th  Street  station  on  do- 
mestic sewage.  In  the  tannery  tanks  with  j)lain  sedi- 
mentation from  10  to  100  cu.  yds.  per  million  gals,  are 
found.  However,  in  the  tannery  industry  the  flows  are 
not  usually  great,  so  that  the  total  volume  of  sludge 
produced  in  a  day  is  not  quite  so  appalling  as  the  fig- 
ures might  indicate,  although  large  enough. 

Treatment. — ^The  treatment  of  the  sludge  depends 
largely  on  the  waste  itself.  Where  there  is  a  large 
mass  of  material  to  be  disposed  of  with  little  value 
except  for  filling,  the  expense  is  for  transportation  to 
the  nearest  dump.  Frequently  with  i)roper  treatment 
on  organic  wastes,  a  quick  drying  sludge  may  be  pro- 
duced, as  for  instance  by  the  use  of  the  double-deck 
type  of  tank  on  the  mixed  packing-house  waste.  Such 
sludge  may  contain  some  nitrogen,  but  is  not  com- 
monly regarded  at  present  as  a  valuable  material. 
Sludge  pressing  may  reduce  the  water  content.  Un- 
der certain  conditions  the  sludge  itself  may  prove  of 
value  for  the  recovery  of  fat,  and  once  the  fat  is  ex- 
tracted, the  dried  sludge  may  serve  as  a  filler  for  fer- 
tilizer. The  basic  value  as  a  fertilizer  from  the  labor- 
atory standpoint  may  be  doubtful  on  account  of  what 
the  chemists  call  the  difficulty  of  the  assimilation  of 
the  nitrogen  by  the  soil.  A  sure  test  is  the  actual  trial 
of  the  sludge  in  the  field. 

OXYGEN  DEMAND 
in  testing  the  strength  of  industrial  waste  the  sani- 
tary engineer  is  jirimarily  interested  in  the  oxygen  de- 
mand, ])articularly  where  the  stream  flow  available  is 
limited.  This  can  best  be  determined  by  the  use  of 
a  dilution  test  or  the  nitrate  test  devised  by  Dr.  Led- 
erer.  The  comparison  of  strength  of  sewage  by  this 
method  is  of  value,  and  is  impressive  even  to  the  lay- 
man. In  the  Sanitary.  District  the  domestic  sewage 
at  39th  Street  has  been  found  to  have  a  bio-chemical 
oxygen  demand  averaging  100  to  125  p. p.m.,  with  a 
consumption  of  approximately  25  to  30  per  cent,  in 
the  first  twenty-four  hours  at  20  deg.  C.  The  mixed 
stock-yards  and  packing-house  wastes  average  900  to 
1,300  p.p.m.,  with  a  consumption  of  alxiut  20  per  cent, 
in  the  first  twenty-four  hours.  Tannery  wastes  vary 
considerably,  ranging  from  400  to  1,000  p.p.m.,  with 
consumption  averaging  around  7  per  cent,  in  the  first 
twenty-four  hours.  The  consumption  in  the  first 
twenty-four  hours  at  20  deg.  C.  has  a  direct  bearing 
on  the  condition  to  be  met  in  a  stream  if  twenty-four 
hours  is  the  interval  of  time  to  the  critical  point.  Other 
time  periods  may  be  taken  for  study,  if  desired,  to  meet 
local  conditions. 

DESIGN  OF  WORKS 
In  the  design  of  works  to  handle  industrial  waste, 
the  manufacturer  is  usually  anxious  tii  cut  the  cost  of 
installation  to  a  mininuim.  and  consequently  the  most 
careful  designing  is  required.  Where  a  plant  is  lo 
cated  in  a  city  in  the  midst  of  a  built-up  region,  lack 
of  space  is  a  great  handicap.  .Mthough  willing  to 
employ  legal  talent,  the  manufacturer  is  frequently 
averse  to  engaging  competent  engineering  advice. 
Consequently  it  sometimes  happens  that. more  funds 
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are  frittered  away  in  ill-considered  experiments  than 
would  produce  a  practical  working  plant  for  service, 
and  this  phase  is  occasionally  complicated  by  the  eager 
salesman  who  urges  devices  which  from  their  very 
principle  could  be  ruled  out  as  impractical  or  insuffi- 
cient from  the  start. 

Inside  any  industrial  plant,  self  cleansing  sewers 
are  a  necessity,  with  plenty  of  man-holes  for  ready 
inspection.  In  the  tanning  industry  provision  shoidd 
be  made  on  the  floors  at  all  inlets  to  the  sewers  to  hold 
back  large  pieces  of  material,  such  as  skin  and  the  like, 
by  suitable  screens  of  perforated  plates  set  in  the  floor 
over  the  outlet  drains.  Some  of  the  most  up-to-date 
factories  are  equipped  with  catchbasins  under  every 
inlet.  The  exact  efficiency  of  this  is,  however,  un- 
known. On  lines  of  sewer  the  use  of  fine  screens  may 
be  desirable  to  separate  out  material  that  is  hard  to 
handle  and  material  which  might  interfere  with  the 
proper  working  of  pumps  or  other  machinery. 

Settling  tanks  should  be  designed  for  ready  cleans- 
ing, as  hand  cleaning  is  expensive,  although  still  prac- 
tised in  most  tanneries.  The  experience  in  the  Chicago 
District  would  indicate  that  a  tank  with  bottom  slopes 
over  45  deg.  and  near  30  deg.  from  the  vertical  will 
feed  the  sludge  to  the  centre  of  the  tank.  However, 
the  sludge  may  become  so  caked,  if  cleaning  is  infre- 
quent, as  to  be  difficult  to  pump.  Compressed  air, 
water  or  steam  introduced  at  the  bottom  of  the  tank 
just  before  pumping  will  break  up  the  sludge  and  ren- 
der it  easily  handled.  Wool,  leather  strips  or  other 
foreign  material  which  will  tend  to  clog  a  small  cen- 
trifugal should  be  screened  out.  Ample  sludge  dry- 
ing beds  and  sludge  storage  should  be  provided. 

Skimming  basins  are  also  useful  to  hold  back 
grease,  or  light  oils.  Grease  may  occur  either  in  a 
form  which  tends  to  float,  or  to  be  held  in  suspension 
or  to  sink.  In  hot  liquids,  basins  or  large  surface  area 
arc  used.  These  are  the  reverse  of  settling  basins,  in 
that  scum  retaining  baffles  are  provided  with  scant 
sludge  retaining  featiu-es.  Among  these  are  found  the 
skimming  basins  built  to  catch  oils  from  the  locomo- 
tive shops  or  roundhouses,  as  well  as  to  catch  tar  and 
refuse  escaping  through  the  sewers  from  gas  works, 
and  works  for  the  utilization  of  tar  and  gas  works 
waste.  In  many  cities  there  are  now  municipal  re^ 
quirements  in  force  which  retjuire  traps  to  retain  gaso- 
line and  oils  escaping  from  garages.  In  Chicago  a 
triple  basin  is  used  suitably  trapped  and  baffled  for 
this  purpose. 

The  sanitary  engineer  today  realizes  that  sewage 
can  be  treated  either  by  aeroliic  or  anaerobic  methods 
to  arrive  eventually  at  the  same  stage,  the  breaking 
down  and  transformation  of  putrescible  organic  mat- 
ter. The  anaerobic  methods  attack  organic  matter 
vigorously,  but  are  difficult  to  control  and  liable  to 
produce  serious  nuisance.  Consequently,  the  sanitary 
engineer  has  endeavored  in  the  treatment  of  domestic 
sewage  to  keep  the  sewage  as  fresh  as  possible 
throughout  the  sewers  and  treatment.  In  the  height 
of  the  septic  tank  vogue  the  anaerobic  decomposition 
applied  too  generously  disgusted  many  manufacturers 
and  proved  to  their  minds  at  least,  fr:im  the  foul 
liquids  and  odors  produced,  that  their  wastes  were  in- 
capable of  any  treatment.  However,  other  methods 
available  today  of  screening,  settling  and  aerobic 
treatment  should  be  tried  before  final  opinion  is  pro- 
nounced. It  is  rather  curious  that  the  septic  tank 
should  have  been  discovered  in  England  and  there 
patented,  when  for  years  the  Chicago  River  and  Bub- 
bly Creek  had  been  operating  as  a  septic  tank,  prob- 


ably the  largest  in  the  world,  yet  censured  by  all  who 
passed  by.  Consequently,  with  Bubbly  Creek  as  an 
example,  it  is  now  difficult  to  see  why  the  same  meth- 
od was  followed  in  the  hope  of  securing  results  free 
from  nuisance.  In  any  sewage  treatment,  either  in- 
dustrial or  domestic,  the  greatest  possible  freedom 
from  odors  is  desirable,  as  well  as  absence  of  ill-smell- 
ing liquids.  Hence  the  suspended  matter  should  be 
removed  as  quickly  as  possible.  There  may,  however, 
be  some  wastes  in  which  the  use  of  septic  processes 
is  still  of  service. 

In  apjjroaching  the  manufacturer  it  is  unwise  to 
arouse  any  false  hopes  as  to  the  possibility  of  recover- 
ing values  from  the  wastes.  As  a  rule  the  manufac- 
turer feels  that  little  escapes  to  the  sewers  of  value  to 
him,  and  promptly  forgets  that  much  may  escape 
which  is  troublesome  to  the  sanitarian. 

The  municipality  has  a  basic  interest  in  the  wastes 
discharged  by  industries,  even  though  the  domestic 
sewage  be  not  treated,  from  the  standpoint  of  sewer 
maintenance.  Conse((uently,  in  most  cities  ordinances 
will  be  found  regulating  the  methods  of  entrance  to 
the  sewers,  and  prescribing  catchbasins  and  other  de- 
vices suitable  to  retain  settling  material  which  may 
cause  deposits.  Oil  is  also  undesirable.  Gasoline  and 
other  volatile  fluids  should  rigorously  be  kept  out  of 
the  sewers.  The  intelligent  interpretation  of  these  or- 
dinances by  an  engineer  familiar  with  industrial  pro- 
cesses and  the  application  of  engineering  principles 
materially  helps  in  holding  back  a  great  deal  of  materi- 
al at  its  source,  and  by  so  doing  relieves  expensive 
maintenance  of  the  sewers.  Recently  in  another  city 
pamich  manure  from  packing-houses  completely  sto]i- 
ped  a  24-in.  outfall  sewer  for  a  distance  of  120  ft.,  flood- 
ing the  adjoining  back  yards.  This  necessitated  the 
removal  and  rebuilding  of  the  sewer. 

SEPARATE  VS.  MIXED  TREATMENT 
The  question  of  treatment  and  whether  it  is  best 
to  treat  industrial  wastes  separately  or  mixed  with 
domestic  sewage  is  a  problem  which  must  be  solved 
for  each  case.  However,  the  principle  seems  clear 
that  many  wastes  which  are  difficult  of  treatment  alone 
can  be  more  readily  handled  when  diluted  with  do- 
mestic sewage.  In  this  classification,  particularly,  are 
wastes  which  are  sterile  at  their  source  and  which  by 
dilution  with  domestic  sewage  are  thoroughly  seeded 
with  bacterial' life  required  for  self-piu'ification.  Wastes 
slightly  acid  may  be  neutralized  by  the  alkalinity  of 
the  sewage  and  seeded  thereby.  The  problem  is  large- 
ly one  of  economy  and  expediency  for  each  locality. 
Occasionally  hints  can  be  gained  by  comparison  of 
methods  employed  in  different  industries.  For  in- 
stance, in  the  mining  field  a  great  deal  has  been  ac- 
complished on  special  devices  for  the  classification  and 
concentration  of  fine  slimes  to  secure  economy  in  cost 
.and  operation.  To  some  other  industries  these  same 
devices  may  be  applicable. 

The  foregoing  discussion  of  the  engineering  fea- 
tures of  industrial  waste  treatment  is  an  abstract  by 
Engineering  and  Contracting  (Chicago)  of  a  paper 
by  Mr.  Langdon  Pearse,  Division  Engineer,  in  charge 
of  the  sewage  disposal  investigation  for  the  Sanitary 
District  of  Chicago,  delivered  at  the  annual  meeting 
of  the  Indiana  Sanitary  and  Water  Supply  Association. 


The  St.  Lawrence  Brick  Company.  Limited,  have  re- 
moved their  offices  from  La  Presse  Building,  to  71  St.  James 
Street,   Montreal. 
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Corrugated  Pipe  Used  Successfully  for 
Culverts 
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lORRUCiATED  jjiire-iron  pipe  has  solved  tlie 
problem  of  how  to  replace  failinj^  timber  cul- 
verts under  hij:^h  eml)aiikments  on  the  West- 
ern Pacific  Railroad  without  disturbiuff  the 
fills.  The  cost  of  concrete  would  have  been  prohibitive, 
and  cast-iron  was  also  out  of  the  question  on  account 
of  the  difficulty  of  handling  of  heavy  lengths  inside  the 
old  culverts.  The  ability  of  corrugated  pipe  to  accom- 
modate itself  to  the  settling  of  embankments  and  to 
dispense  with  absolutely  rigid  foundations  was  an- 
other argument  in  favor  of  its  use. 

Inuring  the  construction  of  the  road  in  1907  a  con- 
sKlera)>le  number  of  timber  culverts  had  been  built. 
The  timbers  were  of  12-in.  Douglas  fir.  The  side  tim- 
I)ers  were  laid  on  top  of  each  other  and  drift  bolted 
together.  Floor  sills  were  laid  on  4>^-ft.  centres.  The 
floor  planking  was  4  x  12  in.  Standard  sizes  in  these 
culverts  were,  Syi,  4><  and  5^  ft.  square. 

During  the  past  year  or  two  it  has  become  evident 
that  many,  if  not  all,  of  these  would  soon  require  re- 
I)lacement  with  more  permanent  material.  As  many 
were  installed  under  very  deep  fills,  to  accomplish  this 
vvith  concrete  or  cast-iron  would  have  been  very  expen- 
sive. Corrugated  pure-iron  pipe  was  decided  upon  be- 
cause it  was  found  practicable  to  install  this  in  the 
nestable  form  inside  the  wooden  culverts  and  tamp  the 
filling  cflfectively  around  the  pii)e.  This  method  show- 
ed a  great  saving  over  any  form  of  con.struction  which 
involved  completely  excavating  the  old  work,  and, 
from  the  behavior  of  the  first  installations  of  the  kind, 
seemed  likely  to  give  very  good  service. 

For  this  purpose  the  nestable  Armco  (American 
fngot)  iron  culverts  come  in  semi-circular  sections  2 
ft.  in  length,  provided  with  a  special  connector  for 
drawing  half  sections  together,  which,  under  these  cir- 
cumstances, must  of  course  be  operated  from  the  inside 
of  the  pipe.  For  these  installations  the  fill  is  not  dis- 
turbed, but  the  floor  of  the  old  timber  culvert  is  re- 
moved. 

VVhere  the  timber  culvert  lias  been  crushed  by  the 
weight  of  fill,  tunnelling  becomes  necessary.  I.ittle 
lagging  is  required,  2  x  S-in.  head  boards  and  4  x  4-in. 
uprights  being  used  instead.  As  the  culvert  is  in- 
stalled, the  uprights  are  removed  and  the  head  boards 
allowed  to  remain  in  place.  The  2-ft.  sections  are  as- 
sembled inside  the  timber  culvert  and  the  backfilling 
and  tamping  accomplished  as  each  section  is  put  iii 
place.  This  is  considered  an  extremelv  important  fea- 
ture of  the  installation,  and  the  practicability  of  thor- 
ough backfilling  and  tamping  in  this  way  was  the 
pnncii)al  reason  for  the  choice  of  this  form 'of  culvert. 
The  minimum  backfill  is  6  ins.  on  the  sides  and  12  ins. 
on  the  top. 

The  culverts  are  36,  48  and  60  ins.  in  diameter, 
these  being  installed  inside  the  timber  waterways  of 
square  dimensions,  6  ins.  greater  in  each  case.  '  The 
material  is  No.  10  gauge.  The  fills  varv  in  depth  from 
8  to  UX)  ft.  or  more. 

Careful  experiments  made  with  this  type  of  nest- 
able culvert  indicate  that  it  will  carry  approximately 
90  per  cent,  of  the  load  of  a  full-circle  continuous  rivet- 
ed corriigated  pipe ;  and  the  experience  of  the  Western 
Pacific  is  that  in  the  sizes  and  gauge  mentioned  and 
with  due  care  in  installation  it  will  give  good  service 
under  rather  sever*  conditions. 

With  the  timber  culvert  cleaned  out  in  advance. 
lour  men  will  lay  this  form  of  nestable  pipe,  per  day! 
approximately  as  follows:  36-in.,  40  to  42  ft.  •  48-in  SO 
ft. ;  60-in.,  30  to  32  ft. 


Where  the  fills  are  not  more  than  8  ft.  deep  it  is 
found  economical  to  excavate  from  the  top  and  place 
full-circle,  continuous  riveted  Armco  corrugated  pipe. 
In  these  cases  the  top  and  floor  of  the  timber  culvert 
are  removed  but  the  side  walls  are  allowed  to  remain. 
I  he  pipe  is  installed  in  sections  from  8  to  12  ft.  in 
length.  The  diameters  employed  are  18,  24,  30,  36 
and  48  in.,  these  being  of  10-gauge  material.  The 
weight  of  these  sections  will  not  exceed  1,000  lbs., 
even  in  the  largest  sizes.  The  sections  are  equipped 
vyith  a  convenient  lug  coupler  for  making  the  crmnec- 
tions.  These  pipes  are  al.so  carefullv  backfilled  and 
tamped,  this  important  part  of  the  work  being  easily 
accomplished  in  the  open  ditch. 

I'or  both  types  of  corrugated  culvert,  head  walls 
are  made  of  stone  laid  in  cement,  precautions  being 
taken  to  prevent  water  getting  under  or  around  the 
sides  of  the  pipe. 

Approximately  8,000  ft.  of  this  corrugated  pipe 
have  been  u.sed  since  October  1,  1914,  for  the  replace- 
ment of  these  timber  culvferts.  AU  of  these  installa- 
tions are  entirely  satisfactory.— Engineering  Record. 


Architectural  Acoustics 

JX  order  to  determine  the  acoustic  properties  ..i  ;i 
building  it  is  no  longer  neces.sarv  to  wait  until 
the  auditorium  is  finished  and  then  endeavor  to 
ascertain  whether  it  is  good  or  ill,  says  Dr.  Wal- 
lace C.  Sabine,  Dean  of  Graduate  School  of  Applied 
Science  of  Harvard  University,  in  an  article  which  ap- 
Iieared  in  the  Journal  of  the  Franklin  Institute.  While 
the  factors  of  the  acou.stic  problems  in  an  auditorium 
at  all  complicated,  are  themselves  complicated,  never- 
theless they  are  capable  of  exact  solution  or  at  least  of 
a  solution  as  accurate  as  are  the  architect's  plans  in 
actual  construction.  This  conclusion  is  given  as  the 
result  of  experiments  extending  over  a  period  of  ten 
years  and  begun  in  some  of  the  buildings  at  Harvard. 

The  question  of  reverberation  of  sound  was  first 
studied.  The  principal  point  there  is  the  absorption 
of  the  .sound,  that  is,  its  transformation  into  another 
form  of  energy.  It  was  found  that  cushions  placed  in 
the  seats  materially  diminished  the  reverbation  and 
further  experiments  in  absorption  showed  that  the  au- 
dience Itself  and  heavy  hangings  three  or  four  inches 
from  the  wall  were  the  best  absorbers  of  soynd.  It 
was  discovered  that  wood  sheathing  was  a  better  ab- 
sori)er  than  plaster,  glass-or  brick. 

\\  hile  materials  are  the  principal  feature  in  rever- 
beration, faults  in  which  can  consequently  be  correct- 
ed with  comparative  ease  in  an  auditorium  already 
built,  the  shape  of  the  room  itself  is  the  best  factor  in 
interference— the  conflict  in  sound  waves  reflected 
from  projecting  surfaces,  which  sometimes  continue  a 
sound  unduly,  sometimes  make  an  echo  and  sometimes 
either  directly  conflict  or  directlv  augment  each  other 
so  as  to  double  or  annihilate  a  sound.  Hence  the  so^ 
called  "loud  regions"  or  "deaf  regions"  in  an  auditori- 
um. From  the  experiments,  experts  in  acoustics  can 
now  determine  by  an  inspection  of  the  plans  of  an  au- 
ditorium whether  or  not  it  will  be  possible  to  hear  well 
in  It.  and  if  not  just  what  should  be  done  to  improve 


Owing  to  the  increasing  cost  of  timber  for  coach 
building,  the  possibility  of  constructing  passenger 
stock  of  steel  is  being  considered  bv  the  authorities  of 
the  Lnion  of  South  Africa  railavs.  and  the  chief  me- 
chanical engineer  has  been  authorized  to  order  two 
trains  ot  steel  coaches  for  trial. 
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Construction  Designed  to  Reduce  the 

Cost  of  Brick  Roads 


BRICK  laid  on  a  very  thin  reinforced  concrete 
l:)ase  is  the  construction  proposed  by  Profes- 
sor James  S.  Tucker,  Director  School  of  Ci\il 
P2ngineering,  University  of  Oklahoma,  to  re- 
duce the  cost  of  brick  road  construction.  The  full  dis- 
cussion of  his  plan  is  given  in  a  paper  presented  re- 
cently to  the  Iowa  State  Engineering  Society,  and  ab- 
stracted by  Engineering  and  Contracting. 

A  large  portion  of  the  paper  by  Prof.  Tucker  is  de- 
voted to  a  proof  of  the  fibrous  structure  of  paving 
brick,  and  to  a  discussion  of  the  advantages  of  plac- 
ing the  brick  in  pavement  so  that  wear  is  across  the 
fibre,  with  a  plea  for  a  soft  joint  filler  instead  of  grout 
filler.  The  paper  then  presents  the  facts  and  reason- 
ing supporting  the  proposed  new  construction,  and 
these  we.  give  here  somewhat  condensed  from  the  or- 

Results  of  Tests 

Late  in  1912  there  were  made  in  the  engineering 
laboratories  at  the  University  of  Oklahoma  a  series 
of  tests  to  indicate  the  behavior  of  concrete  ])avement 
foundations.  Concrete  slabs,  re]>resenting  a  section 
of  the  pavement  1  ft.  wide  of  various  thickness  when 
suitably  aged  were  placed  in  the  testing  machine  and 
supported  on  knife-edges  27  ins.  apart  and  the  load 
a])plied  directly  to  the  centre  of  the  slab.  The  aver- 
age centre  concentrated  load  borne  by  6-in.  plain  slabs 
at  twelve  days,  was  1,200  lbs.:  by  5-in.  plain  slabs 
at  eleven  days,  1,125  lbs.;  by  the  4-in.  plain,  at  ten 
days,  630  lbs.  A  2-in.  slab,  reinforced  with  wire  fenc- 
ing in  the  middle,  averaged  460  lbs.  at  ten  days  or 
four-fifths  as  much  as  the  4-in.  plain ;  3-in.  slabs,  rein- 
forced near  the  bottom,  gave  1,180  lbs.  in  ten  days; 
or  the  same  as  the  5-in.  slab  and  nearly  as  much  as 
the  6-in.  Four-inch  slabs,  also  reinforced  near  the  bot- 
tom, gave  1,150  lbs.  in  ten  days.  One  4-in.  slab  with 
three  wires  at  age  of  27  months  gave  the  remarkable 
test  of  3,000  lbs. 

The  reinforcement  used  in  every  case  was  ordin- 
ary commercial  rectangular  mesh  hog-fencing  of  gal- 
vanized wire,  costing  from  3  to  5  cents  per  square  yard 
in  place  in  the  street  foundation.  The  slabs  tested 
had  either  three  or  four  longitudinal  wires,  just  as  it 
happened  to  c(mie  from  the  top  or  bottom  of  the  fenc- 
ing. The  meshes  ranged  between  5  x  6J/2  and  3j%  x 
63^  inches.  The  top  of  the  fencing  had  wires  of  ^s-in. 
diameter,  while  the  balance  were  9/16  in.  diameter, 
and  the  transverse  knotted  stay  wires  were  7/64-in. 
In  none  of  these  cases  did  the  wires  break  except  in 
the  27-month  test,  but  as  the  ends  of  the  strands  were 
not  even  turned  up,  or  hooked,  and  as  in  numerous 
specimens  the  wires  were  embedded  only  about  •)4 
in.  from  the  bottom  of  the  slab,  they  frequently  pulled 
loose  and  slipped  as  the  upper  part  of  the  slab  crushed 
under  the  load.  The  concrete  was  of  the  most  ordinary 
sort,  made  in  a  hand  mixer,  proportion  1:4:5,  with 
j4-in-  limestone,  and  a  coarse  and  a  fine  grade  of 
sand  in  equal  parts.  The  slabs  were  aged  in  an  open 
field  between  October  28  and  November  12,  for  the 
most  part. 

The  significance  of  these  tests  appears  when  we 
consider  the  cash  value  of  the  facts  learned.  Wherever 
there  is  need  for  a  6-in.  base,  one  3  inches  thick  with 


5  cents'  worth  of  reinforcement  will  do  equally  as  well. 
The  cash  saving  is  notable,  since  the  concrete  will  cost 
from  15  to  20  cents  per  square  yard  per  inch  of  thick- 
ness. Hence  this  simple  use  of  hog-fencing  means 
from  40  to  55  cents  per  square  yard  of  pavement  actu- 
ally saved,  or  25  per  cent,  saving  on  a  jjavement  cost- 
ing from  $1.60  to  $2.00.  This  is  a  saving  of  $1,000 
upon  about  2,000  sq,  yds.  of  pavement,  and  a  small 
job  of  paving  usually  runs  to  several  times  this 
amount.  Nor  is  this  all.  Having  seen  that  we  can 
do  with  3  inches  of  concrete  all  that  is  now  done  with 

6  inches,  the  next  obvious  question  is:  Is  a  pavement 
base  of  even  that  strength   ever  needed? 

It  will  be  observed  that  the  loads  of  1,500  lbs.  ob- 
tained with  the  4-in.  slab  represent  a  wagon  wheel 
carrying  one-fourth  of  a  three-ton  load.  This  is  prob- 
ably about  twice  as  great  an  intensity  as  would  occur 
for  a  ten-ton  road  roller,  and  somewhat  greater  than 
imder  a  large  traction  engine.  Note,  however,  that 
the  slab  tested  had  the  following  very  great  handicaps : 
first,  the  load  was  applied  at  the  centre  of  a  clear  un- 
supported span  of  27  inches.  Second,  the  slab  was  dis- 
ccMitinuous  in  bc^th  directions,  and  hence  could  receive 
no  support  from  adjacent  ]xirtions  of  the  concrete. 
Third,  this  discontinuity,  of  lack  of  anchorage,  was  of 
vital  importance  to  the  reinforcement,  since  only  in 
the  one  case  of  the  block  aged  27  months  did  the  wires 
break.  That  is,  the  capacity  of  the  wires  missed  de- 
velopment by  from  50  to  80  per  cent. 

The  most  vital  variation  between  this  experiment 
and  practice,  however,  lies  in  the  unsup])orted  span 
tested.  We  certainly  need  not  assume  that  we  must 
design  to  meet  this  non-supported  condition  in  prac- 
tice. Nor  need  we  figure  safe  loads  without  taking 
into  account  the  supporting  power  of  the  sub-grade. 
Every  engineering  text  on  foundations  suggests  that 
almost  any  dry  soil  can  be  safely  relied  upon  to  carrj- 
two  tons  per  square  foot,  if  kept  free  of  excess 
moisture.  The  soil  will  be  very  bad  indeed  which  will 
not  carry  one  ton  per  square  foot,  aiid  for  particu- 
larly gcxjd  ones  it  may  run  to  eight  or  ten  tons.  Tak- 
ing two  tons  as  a  reasonable  figure  for  soil  which  is 
to  have  a  tight  roof,  and  which  may  be  assumed  to 
have  received  the  attention  of  a  steam  roller,  this 
would  give  a  supporting  capacity  of  about  30  lbs.  per 
square  inch,  running  u])  to  six  or  eight  times  that 
with  the  better  soils. 

If  we  consider  a  3  x  8-in.  brick  as  receiving  a  wheel- 
load  of  1,500  lbs.,  and  as  resting  on  a  1-inch  sand 
cushion  carried  by  concrete  3  inches  thick,  then  tak- 
ing the  usual  assumed  divergence  of  load  lines  as  45 
deg.,  this  wheel  load  is  distributed  over  170  sci.  ins. 
of  earth  surface,  giving  an  intensit}^  of  9  lbs.  per  square 
inch.  Since  we  are  counting  upon  a  30-lb.  soil  as  a 
minimum,  which  figure  already  includes  an  ample  fac- 
tor of  safety,  it  is  evident  that  the  soil  can  not  be  over- 
stressed,  even  though  we  consider  the  area  of  con- 
crete loaded  as  a  separate  flagstone,  and  not  part  of 
a  continuous  slab,  which  it  certainly  will  be. 

Without  assuming  that  our  foundation  has  any 
particular  tensile  strength,  therefore,  we  are  forced 
to  conclude  that  a  soil  area  of  50  sq.  ins.  would  carry 
the  1,500-lb.  wheel  load  with  perfect  safety,  while  in 


May  13,  1915 


THE    CONTRACT    RECORD 


.119 


fact  the  area  receiving  the  load  is  over  three  times 
as  great  as  this.  'I'his,  it  is  thought,  will  serve  as  an 
ample  allowance  for  the  case  where  the  load  is  ap- 
plied to  the  joint  between  two  bricks  where  there  is 
a  non-rigid  joint  filler. 

We  thns  find  ourselves  to  have  reasoned  around 
to  our  starting  point,  the  contention  of  MacAdam  that 
a  well-drained  and  com])acted  road  surface  would  bear 
any  wheel  loads  that  could  be  put  u])on  it.  We  see 
that  if  a  sjiace  4  inches  long  under  our  12-in.  wide 
test-slab  had  been  occu])ied  by  soil  of  the  supporting 
ca])acity  named,  instead  of  the  slab  having  a  clear  un- 
su])porte(l  span,  then  there  would  have  been  no  need 
of  reinforcement  in  it. 

Pursuing  the  logic  still  further,  it  appears  that  the 
thickness  of  the  slab  is  of  little  import,  since  it  is  the 
subgrade  which  must  really  and  eventually  carry  the 
load  in  any  case.  As  the  thinner  slabs  deflected  about 
^  in.  without  falling,  it  is  seen  that  the  soil  area  called 
into  sui)port  will  greatly  exceed  what  is  needed  to 
bear  any  load  coming  upon  the  pavement  surface. 

This  reasoning  indicates  that  a  2-in.  slab  with  the 
wire  in  the  middle  would  be  amply  strong,  and  would 
efYcct  a  still  further  saving  of  money  over  that  al- 
ready indicated.  The  s])eakcr  is  not  prei);u"ed  to  re- 
commend this  thickness,  however,  wnless  the  paving 
specifications  are  otherwise  radically  amended,  notably 
in  the  preparation  of  the  subgrade.  He  is  convinced, 
however,  that  an  average  expenditure  of  3  t)r  4  cents 
])er  square  yard  in  excess  of  the  i)resent  practice  de- 
\<)tcd  to  watering,  raking,  and  continued  rolling  of  the 
subgrade  would  render  the  2-in.  base  entirely  feasible. 
He  is  also  convinced  that  such  rolling  and  ])ainstak- 
ing  treatment  of  the  subgrade  would  surpass  in  cfifect- 
ive  sujjporting  power  and  increase  pavement  stability 
more  than  the  introduction  of  four  extra  inches  of  con- 
crete foundation  as  now  commonly  practised,  while 
the  cost  reduction  might  then  amount  to  30  per  cent, 
of  the  total. 

It  may  here  be  claimed  that  this  pa])er  first  makes 
a  great  argument  for  wire  reinforcement,  and  then 
shows  that  it  is  unnecessary.  The  practical  difticulty 
of  getting  a  uniform  and  homogeneous  subgrade  is 
freely  admitted,  even  with  the  care  and  effort  here 
asked  for.  This  is  exactly  where  the  reinforcement 
comes  in, — to  render  the  ])avenient  stable  and  secure 
from  disturbance  by  reason  of  such  defects  in  its  sup- 
port, for  if  these  thin  slabs  with  the  trifling  reinforce- 
ment used,  will  under  all  the  handicaps  herein  indi- 
cated virtually  carry  any  i)ossible  loads  over  dear 
spans  of  2  ft.,  it  is  certainly  rational  to  suppose  that 
they  will  carry  and  distribute  the  loads  projjerly  when 
resting  on  almost  any  soil  short  of  licpiid  nuid.  This 
we  certainly  need  not  i)ro\ide  for,  nor  need  we  regard 
a  general  settlement  in  any  pavement  as  fatally  de- 
fective. 

Having  now  considered  the  pavement  foundation 
at  length,  let  us  turn  back  and  see  what  bearing,  if 
any,  this  discussion  has  upon  joint  tillers,  and  its  pos- 
sible relation  to  the  shape  and  size  of  the  brick.  To 
the  si)eaker  there  is  a  most  ])rofound  and  signilicant 
relationship  between  all  these  factors.  It  is  thought 
that  those  who  have  contended  most  strongly  for  the 
rigid  cement  grout  tiller  do  so  through  failure  to  recog- 
nize fully  the  meaning  of  the  MacAdam  principle.  They 
have  seemed  to  consider  that  the  brick  wearing  surface 
must  not  only  furnish  a  strong  wearing  surface  which 
woidd  then  resist  the  abrasion  of  traffic,  and  that  it 
nuist  also  ])erfonn  all  the  functions  of  the  foundation 
as  well.    As  already  suggested,  if  temperature  stresses 


did  not  enter  inti.  the  problem  results  under  this  theory 
might  still  be  fairly  satisfactory.  But  since  tempera- 
ture strains  arc  bound  to  occur,  and  are  likely  to  cause 
cracks  and  fractures,  why  not  guard  against  them  by 
using  am])le  ex])ansion  joints  around  each  brick,  and 
use  bituminous  filler.  If  the  foundation  and  subgrade 
have  been  planned  and  executed  to  develop  their  legi- 
timate functions  then  there  is  no  need  for  the  wear- 
ing surface  to  attempt  to  include  that  also,  and  per- 
fect stability  of  the  wearing  surface  is  insured  not  by 
attempting  to  make  it  immovable  and  unbreakable 
in  it.self  but  by  furnishing  it  with  a  strong  immovable 
and  unbreakable  support. 

It  is  at  once  evident  that  the  single  quality  which 
has  given  brick  such  a  prominent  place  as  a  paving 
material  is  its  wonderful  resistance  to  abrasion.  Even 
where  paving  has  been  done  in  violation  of  all  the 
principles  herein  studied  no  one  has  yet  seen  a  brick 
lavement  really  worn  out.  It  follows  therefore  that 
with  an  adequate  supjKtrt  provided,  and  tem|>eraturc 
stresses  relieved  as  ab(ne  outlined  it  will  then  be  pre- 
eminently sound  engineering  design  to  lessen  the 
thickness  of  the  wear  resisting  surface.  The  speaker 
believes  that  2  or  2^-in.  |)aving  brick  laid  flat  with  a 
bituminous  filler,  u|)on  1-in.  or  less  of  sand  su|)ported 
by  a  2-in.  reinforced  foundation,  all  borne  ui)on  a  care- 
fully, but  cheai)l3 ,  prepared  subgrade,  represents  the 
distinctly  modern  type  of  economical  pavement  con- 
struction for  every  sort  of  traffic  except  the  most  in- 
tense steel-shod  traffic  when  bricks  of  the  usual  thick- 
ness would  be  economical.  .Also  with  subgrades  of 
special  difficulty  as  to  drainage  and  knt)wn  instability 
of  soil  an  extra  inch  might  be  added  in  the  foundation. 


Watertightness  of  Gravel  Concrete* 

A  1. 1  llOL'till  the  specimens  of  concrete  exam- 
ined varied  in  proportions  up  to  1  :9,  most  of 
them  were  .so  impervious  that  no  visible  evi- 
dence of  flow  appeared.  For  most  purposes 
such  concrete  can  be  considered  watertight.  Hy  grad- 
ing the  .sand  and  gravel  in  accordance  with  Fuller's 
curve  it  was  possible  to  obtain  practicallv  watertight 
concrete  of  1  :9  i)roportions  under  pressures  less  than 
40  lbs.  per  sq.  in. 

In,  the  proportioning  of  the  materials,  volumetric 
analysis,  coupled  with  a  determination  of  the  density 
and  air  voids,  yields  valuable  information  concerning 
the  best  proportions  (if  .sand  and  gravel  for  a  given 
proportion  of  cement.  If  i)roportions  must  be  selected 
arbitrarily  a  l:l'A-J  mixture,  by  volume,  is  very  im- 
pervious. 

The  use  of  the  proper  amount  of  water  necessary 
to  produce  a  medium  con.sistency  is  one  of  the  mo.s't 
important  conditions  in  securing  impervious  concrete, 
especially  when  poor  mixtures  are  used.  On  the  other 
hand,  a  wet  consistency  dt>es  not  materiallv  affect  the 
imperviousness  of  rich  mixtures,  such  as  1:1  >i. -3  con- 
crete. 

No  process  in  the  making  of  imi)ervioiis  concrete  is 
of  more  importance  than  curing.  The  results  of  these 
tests  clearly  demon.strate  that  premature  drying  des- 
troys the  imperviousness  of  I  :•>  mixtures,  seriouslv 
impairs  that  of  the  1:2:4  mitures  and  somewhat  dim- 
inishes that  of  1:1 '4:3  mixtures.  For  thin  section.s. 
not  over  six  or  eight  inches  thick,  the  curing  condi- 
tions should  be  such  that  a  lean  concrete  will' be  kept 
damp  for  a  period  of  one  month  and  a  rich  concrete 

o~.i  ^°*V  i"'S'  '  """T  by  Profwisor  M.  O.  Wit  hey .  before  Uw  Wasten 
Society  of  KnKlneera  dewsribing  the  leeuUs  of  •  i>^ri«s  of  tectx  taS^t 
the  I  niverslty  of  Wtocomrtn.  -—»•  >% 
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for  at  least  two  weeks-  Even  after  a  month  of  jiroper 
curing,  the  complete  desiccation  of  a  poor  concrete  pro- 
duces an  increase  in  permeability,  but  the  effect  on  a 
rich  mixture  is  not  marked.  In  these  tests  the  imper- 
viousness  of  the  concrete  increased  rapidly  with  the 
age  of  the  specimens  for  the  first  month  ;  thereafter  the 
change  was  not  marked. 


Corrosion  of  Naked  Steel  in  Sea  Water 

THE  perishable  nature  of  unprotected  steel  in 
maritime  structures  is  emphasised  in  a  paper 
read  to  the  Institution  of  Civil  Engineers  by 
Mr.  S.  H.  Ellis,  M.  Inst.  C.E.  Referring  to 
three  steel  wharyes  constructed  during  1907-9  in 
Hong-Kong  Harbour,  the  author  says  that  in  1906, 
examination  was  made  of  some  steel-joint  piles  which 
had  been  in  place  for  about  four  years,  and  they  were 
found  to  be  corroded  in  a  curious  and  rather  alarming 
manner. 

The  piles  were  coated  with  barnacles  and  other 
shell-fish,  and  with  a  dense  vegetable  growth,  particu- 
larly from  near  the  surface  of  the  water  to  15  ft.  or 
so  below  it.  It  had  been  an  accepted  theorj'  that  this 
growth  protected  the  metal  and  prevented  rusting. 
On  scraping  away  the  growth  from  a  pile  of  the  wharl 
examined,  however,  it  was  found  that  a  large  number 
of  pits  had  formed  in  the  surface  of  the  steel,  varying 
up  to  1^  ins.  in  diameter  and  J^-in-  deep.  They  were 
full  of  a  black  powder,  which  also  occurred  in  a  thin 
layer  on  the  surface  of  the  unpitted  steel  and  was  found 
to  be  sulphide  of  iron  (FeS).  Apparently,  some  shell- 
fish or  marine  growth  attached  to  the  piles  produces 
sulphuretted  hydrogen  when  dead  and  decaying;  this 
gas  attacks  the  metal,  with  accentuated  action  in  cer- 
tain spots,  producing  the  pits  described ;  and  when 
once  the  process  is  started,  the  deposit  of  sulphide  fac- 
ours  more  rapid  erosion  beneath  it. 

The  author  examined  also  some  steel  i)iles,  which 
had  been  in  place  (inly  3  or  4  years,  and  estimated  that 
10  per  cent,  of  the  metal  was  eaten  away  in  some  sec- 
tions, chiefly  in  the  form  of  pitting. 

As  a  result  of  his  inspection  the  author  recommend- 
ed that  the  piles  and  lower  bracing  of  the  main  wharf 
should  be  encased  in  1  :2:4  cement  concrete ;  and  it  was 
eventualy  decided  to  encase  the  whole  of  this  .struc- 
ture, leaving  the  other  wharves  with  bare  steel,  which 
was  painted  with  anti-corrosive  composition  on  erec- 
tion. 


The  amount  of  polish  which  can  1)e  given  to  the 
surface  of  concrete  depends  upon  the  density  of  the 
mixture  and  the  nature  of  the  aggregate  used.  The 
])rocess  of  polishing  as  described  in  Concrete-Cement 
Age,  by  Mr.  C.  W.  Boynton,  is  as  follows : — After  the 
surface  has  been  smoothed  down  on  a  rubbing  bed,  or 
by  the  use  of  rotary  rubbing  stones,  as  applied  in  ter- 
razzo  floor  work,  the  procedure  is  somewhat  similar 
to  that  used  in  polishing  granite  or  marble.  The  ag- 
gregate exposed  on  the  surface  by  the  rubbing  process 
takes  the  polish,  the  appearance  of  the  surface  1>eing 
dependent  upon  the  percentage  of  aggregate  exposed. 


A  novel  form  of  electric  vehicle  is  in  use  in  the 
Panama-Pacific  Exhibition  in  the  shape  of  a  two-seat- 
ed miniature  car  with  basketwork  body,  capable  of  a 
speed  of  three  miles  per  hour,  to  take  the  place  of  the 
wheeled  chairs  which  have  been  a  feature  of  many  ex- 
hibitions. The  "Electriquette,"  as  it  is  called,  has  bat- 
.tery  power  sufficient  for  eight  hours'  running. 


Removing  Stains  from  Stonework 

IN  the  first  ])lace,  it  cannot  be  insisted  upon  too 
strongly  that  no  stone  now  accepted  as  a  stand- 
ard in  the  market  contains  within  itself  the  ele- 
ments of  staining  or  discoloration.  It  may  change 
its  color  somewhat  in  weathering,  but  this  will  be  in 
the  way  of  a  mellowing  of  tone,  and  will  give  no  un- 
sightly blotches.  This  is  proved  by  the  natural  ex- 
posure of  the  rock  in  the  quarry.  Where  there  is  stain- 
ing in  the  walls  of  a  building,  it  can  safely  be  set  down 
to  faults  in  the  setting,  or  to  some  cause  extraneous  to 
the  stone  itself. 

The  most  prolific  source  of  trouble,  says  a  writer 
in  Stone,  is,  of  course,  the  cement  that  is  used  in  set- 
ting the  stone.  Ordinary  Portland  cement  will  badly 
stain  almost  any  stone.  Various  so-called  "non-stain- 
ing cements"  are  widely  heralded,  but  it  is  the  uni- 
versal experience  of  stonemen  that  little  dependence 
can  be  placed  on  these. 

In  the  old  days,  before  cement  was  so  widely  used, 
architects  rarely  had  to  complain  of  staining.  There 
are  thousands  of  buildings  that  have  stood  for  half  a 
century  or  more  that  show  only  the  kindly  mellowing 
of  time,  save  for  the  effect  of  smoke  and  dust  incident- 
al to  city  life. 

Architects  will  specify  very  particularly  that  stone 
be  set  in  cement  mortar  and  think  that  they  guard 
against  all  trouble  if  they  require  the  back  and  sides 
oi  the  stone  to  be  coated  with  waterproof  paint.  Un- 
doubtedly a  good  paint  is  much  protection,  but  the 
difficult)'  is  to  coat  the  beds  and  joints  of  each  stpne 
clear  to  the  face.  A  narrow  strip  left  unpainted  will 
permit  the  carrying  of  the  discolorating  moisture  from 
the  cement  to  the  face  of  the  stone  by  capillarity. 

All  of  this  trouble  could  be  avoided  if  the  architects 
would  only  insist  that  the  stone  be  set  entirely  in  lime 
mortar,  made  in  the  following  proportions :  one  part 
lime  and  three  parts  sand.  The  lime  to  be  thoroughly 
slaked  and  the  sand  well  tempered  ;  all  mortar  to  lie 
in  the  pile  at  least  twenty-four  hours  before  using;  all 
sand  to  be  clean,  coarse,  and  free  from  loam.  If  the 
most  delicate  stone  is  set  in  mortar  as  above,  and  the 
back  of  the  stone  plastered  with  the  same  mortar,  it 
positively  will  not  stain. 

There  is  another  way  in  which  stone  may  1)e 
stained — by  the  drippings  from  concrete  floors  or  roofs. 
In  such  cases  the  discoloring  moisture  runs  down  the 
face  of  the  stone,  and  no  painting  of  the  back  or  beds 
can  aflford  any  protection;  The  utmost  care  in  super- 
intending the  construction  is  the  only  safeguard  from 
this  disfigurement. 

Cement  stains  cannot  be  eradicated  by  any  wash 
or  other  treatment.  Fortunately,  they  are  a])t  to  bleach 
out  in  time  under  the  influence  of  the  sun  and  the  wea- 
ther. The  architect  and  the  owner  alike  are  naturally 
greatly  exercised  when  cement  stains  appear,  and  try- 
to  seek  some  immediate  remedy.  The  only  thing  to 
do  is  to  have  patience  and  wait  for  the  natural  bleach- 
ing, which  may  take  weeks  or  even  months. 

The  stone  setter,  anxious  to  leave  a  building  in 
spick  and  span  condition,  may  suggest  that  it  be 
washed  down  with  muriatic  acid.  This  should  never 
be  permitted.  The  acid  may  take  out  some  of  the 
stains  for  the  moment,  but  it  burns  the  surface  and 
eventually  will  discolor  even  those  portions  that  es- 
caped the  original  staining. 

There  was  a  time  when  scrubbing  with  wire 
brushes  was  permitted,  but  this  has  generally  been 
discarded,  since  its  bad  effects  have  been  recognized. 
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It  is  impossible  to  use  wire  brushes  without  leaving 
a  coating  of  iron  on  the  surface  of  the  stone,  and  this 
is  bound  to  leave  a  worse  stain  than  it  corrects. 

The  sand  blast  is  sometimes  employed,  but  gen- 
erally for  old  buildings  that  have  become  discolored 
from  smoke  and  soot.  This  method  should  always 
be  discouraged.  The  sand  strikes  the  stone  with  a 
tremendous  impact.  It  destroys  the  "skin"  which 
forms  on  the  surface  of  the  stone  by  tleposition  of 
mineral  ingredients  on  the  eva[)oration  of  the  inter- 
.'.titial  water.  It  also  stuns  the  grains  or  crystals  of 
the  stone  and  tends  to  hasten  the  weathering. 

The  very  best  treatment  of  stone  to  remove  smoke, 
soot,  dirt,  mortar,  etc.,  is  a  simple  washing.  A  recipe 
that  is  recommended  by  stonemen  of  the  widest  ex- 
perience is  as  follows ;  prepare  a  wash  of  soft  water 
and  about  one  and  a  half  bars  of  common  laundry 
soap.  Boil  until  the  soaj)  has  been  thoroughly  dis- 
solved. Add  a  fine,  clean,  gritty  sand  (white  prefer- 
red) and  mix  to  about  the  consistency  of  putty.  While 
mixing  add  about  five  tablespoonfuls  of  ammonia  to  a 
bucket  of  water.  With  this  preparation  scrub  the  sur- 
face with  a  stift'  scrubbing  brush,  wash  down  with 
a  stream  of  water  from  a  hose,  and  then  go  over  it 
again  witli  a  scrubbing  brush. 

While  any  building  may  need  a' cleaning,  a  great 
deal  of  the  staining  could  be  avoided  if  more  care 
were  taken.  While  speaking  of  the  evil  effects  from 
cement  and  the  dripping  of  dirty  water,  there  are  other 
things  to  be  guarded  against.  'J"he  rust  from  impro- 
perly protected  iron  or  steel  and  the  verdigris  from 
coj)per  or  bronze  sheathing  have  disfigured  many  a 
fine  structure.  The  writer  knows  of  one  very  costly 
building  where  the  oil-saturated  exhaust  steam  from 
hoisting  engines  was  discharged  directly  against  the 
facade.  What  wonder  if  this  is  iH-rmanently  stained? 
Doubtless  the  architect  is  s])eculating  as  to  the  cause 
of  the  discoloration,  and  it  inclined  lo  blame  the  stone. 


Brick  Pavement  Details 

Till'".  sul)ject  of  brick  pavements,  with  sjjccial  re- 
ference to  those  laid  in  Ohio,  was  treated  of 
by  John  Laylin.  division  engineer  of  the  Ohio 
Highway  l)ei)artment,  in  a  i)aper  before  the 
.American  Road  lUiilders"  As.sociation.  He  described 
the  standard  method  of  building  brick  pavements 
{practically  that  recommended  by  tiie  National  I'aving 
lirick  Manufacturers'  As.sociation)  and  in  conclusioii 
described  l)rietly  a  few  details  ui  certain  roads  in  hi.-> 
state.  -V  stretch  of  the  Cleveland-lluffalo  highwav  in 
Lake  County,  Z'A  miles  long  has  a  brick  surface  18'feet 
wide  curbed  on  each  .side,  and  with  a  24-inch  concrete 
gutter  having  a  2,'/-inch  concave  surface.  These  gut- 
ters collect  the  water  from  l)(>th  the  |>avement  and  the 
lawns  and  conduct  this  to  catch  basins  connected  with 
a  system  of  underground  drains.  The  lawns  slope 
back  from  the  gutters  and  the  park-like  effect  is  verv 
pleasing.  Two  .streets  in  Norwalk,  Ohio,  have  been 
laid  on  natural  bed  foundations  and  edged  with  vitri- 
fied curbs.  These  curbs  were  made  on  a  regular  pav- 
ing brick  machine  with  three  out  of  four  of  tlie  cut- 
ting wires  removed,  thus  making  a  block  that  when 
burned  was  4  x  S)/!  x  51, '4  inches.  These  blocks  were 
set  with  the  S'^-inch  dimension  vertical  and  bedded  in 
gravel  or  crushed  limestone.  Portland  cement  filler 
was  used  in  the  pavement.  The  work  has  been  in  place 
less  than  two  years,  but  looks  like  got)d  cheap  pave- 
ment construction.  He  recommends  concrete  founda- 
tiem,  iRiwever,  where  traffic  is  heavy. 


Mr.  F.  L.  Fellowes,  City  Engineer  of  Vancouver,  has 
returned  to  Vancouver  from  Calgary  after  having  been 
called  east  by  the  serious  illness  of  his  brother. 

Mr.  Eniniett  Kelly,  a  son  of  Mr.  Thomas  Kelly,  of  the 
contracting  firm  of  Thomas  Kelly  &  Sons,  Winnipeg,  died 
suddenly  at  Atlantic  City,  N.J.,  a  few  days  ago. 

Mr.  F.  \V.  W.  Doane,  City  Engineer  of  Halifax,  in  a 
letter  to  hand  last  week,  informs  us  that  he  is  on  outpost 
duty  with  the  fi.Jrd  Regiment  at  the  mouth  of  the  Halifax 
harbor. 

Col.  H.  N.  Ruttan,  formerly  City  Engineer,  and  later 
Consulting  Engineer  to  the  city  of  Winnipeg,  is  now  en- 
gaged exclusively  on  military  work.  He  is  stationed  at  the 
Fort   Osborne   Barracks,    Winnipeg. 

Mr.  W.  Blaine  Rcdfcrn,  Town  Engineer  of  Steelton. 
Ont.,  graduated  with  honors  from  the  School  of  Practical 
.Science,  Toronto,  in  1!»o«      For  three  years  he  was  employed 


Mr.  W.  Blaine  Rejtern. 

by  Messrs.  Chipman  and  Power  c)n  sewerage  and  waterworks 
installations  at  Orillia.  Dunnville  and  Steelton.  Ont.,  at  Wey- 
burn,  Sask..  and  Dauphin.  Man.  He  became  Town  Engineer 
of  Steelton  three  years  ago.  During  his  term  of  office  he 
has  had  a  wide  experfcnce  in  all  the  various  branches  of  con- 
structional activity  which  devolves  upon  the  engineer  in  a 
growing  municipality.  Steelton  is  now  a  thriving  town  of 
5,.'i00  inhabitants.  In  it  are  situated  the  large  steel  works  of 
the  Lake  Superior  Corporation.  It  has  extensive  sewerage 
waterworks  and  electric  light  systems,  as  well  as  permanent 
pavements  and  concrete  sidewalks.  Its  growth  in  the  last 
few  years  has  been  rapid,  and  with  cheap  power  and  good 
factory  sites  it  presents  good  opportunity  for  further  in 
dustrial  expansion. 

Capt.  Gault  McCombe.  of  the  contracting  firm  of  Col- 
lier. Newton,  McCombe.  Limited.  Montreal,  was  wounded 
in  the  fighting  at  I^ngemarck.  He  is  a  captain  in  the  Uth 
Battalion.  Private  Peter  Lyall,  Jr.,  of  the  Uth  Battalion. 
who  was  wounded  in  the  head,  neck  and  arm.  is  the  son  of 
Mr.  William  Lyall,  of  the  Peter  Lyall  and  Sons  Construc- 
tion Company,  Limited,  Montreal.  Private  Lyall.  who  is  21 
years  of  age,  was  studying  at  Boston  when  the  war  broke 
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out.  He  sailed  from  New  York  and  joined  the  First  Con- 
tingent at  Salisbury  Plains.  He  is  now  in  hospital  at  Tun- 
hridge    Wells,    Eng. 

Mr.  Percy  A.  Wright  has  been  appointed  Town  Engi- 
neer of  Fort  Frances,  at  a  salary  of  .$lflO  a  month,  the  en- 
gagement  being  for  six  months  only. 

Mr.  H.  H.  Vanglian,  .Vssistant  to  the  Vice-President, 
Canadian  Pacific  Railway,  in  charge  of  the  Locomotive  and 
Car  Department,  has  resigned  to  take  charge  of  a  manufac- 
turing enterprise.  He  will  be  succeeded  I)y  Mr.  William  E. 
Woodhouse,  Superintendent  of  Motive  Power  and  Car  De- 
partment of  the  Eastern  Lines  of  the  System,  with  head- 
quarters in  Montreal.  Mr.  D.  T.  Main,  who  has  been  in 
charge  of  the  Mechanical  Department  at  Toronto,  will  suc- 
ceed  Mr.   Woodhouse. 


Mr.  John  Kennedy,  known  in  Montreal  as  "the  man 
who  made  the  Montreal  harbor,"  has  just  celebrated  the 
fortieth  anniversary  of  his  connection  with  the  Montreal 
Harbor  Commission.  Mr.  Kennedy  is  now  Consulting  En- 
gineer to  the  Commission.  He  resigned  as  Chief  Engineer 
about  eight  years  ago  owing  to  failing  sight.  ]n  addition 
to  his  duties  with  the  Harbor  Commission,  he  has  carried  out 
mucli  important  consulting  work — notably  a  one-million-dol- 
lar pier  for  the  Intercolonial  Railway  Terminals  at  Halifax. 
He  has  been  retained  many  times  by  the  Dominion  Govern- 
ment. Mr.  Kennedy,  who  was  born  at  Prescott,  Ont.,  is 
now  in  his  seventy-seventh  year,  and  it  is  just  forty  years 
since  he  went  to  Montreal  as  Chief  Engineer  of  the  Harbor 
Commission.  Previously  he  had  been  Chief  Engineer  of 
the  dreat  Western  Railway  of  Canada,  with  headquarters  at 
Hamilton. 


Sixteen  men  from  the  office  of  Messrs.  Ross  &  Macdon- 
ald,  architects,  Montreal,  have  joined  the  Canadian  con- 
tingents. 

Edmund  G.  Cullen,  dealer  in  builders'  supplies  and  con-, 
tractors'  equipment,  Vancouver,  has  assigned.  The  assignee 
is  Ralph  Donoghue,  509  Richards  Street,  Vancouver. 

Messrs.  R.  S.  and  W.  S.  Lea,  Consulting  Engineers, 
Montreal,  have  been  retained  to  report  on  plans  prepared 
for   sewerage   and   water   supply   systems   for   Bathurst,    N.B. 

An  interesting  paper  on  "Protective  Coatings  for  Struc- 
tural Steel"  was  read  last  week  by  Mr.  George  Henderson 
before  the  members  of  the  Nova  Scotia  Society  of  Engineers. 

Messrs.  Patterson,  Chandler  &  Stephen,  Limited,  stone 
merchants,  marble  workers  and  quarry  men,  have  obtained 
a  charter.  The  head  oflice  is  at  \ancouver,  and  the  capital 
of  the  company  is  $35,000. 

Exterior  work  is  progressing  rapidly  on  the  new  school 
which  the  Toronto  Board  of  Education  are  erecting  on 
Givens  Street,  at  a  cost  of  $105,000.  The  building,  which 
is  of  brick  construction,  will  contain  thirty  rooms. 

A  new  company,  whose  head  office  will  be  at  Ottawa,  is 
the  White  Marble  Company  of  Canada,  Limited,  which  is 
capitalized  at  $150,000.  The  incorporators  include  Mr.  T.  \. 
Beament  and  Mr.  K.   H.  Armstrong,  both  of  Ottawa. 

The  Simplex  Asphalt  Paving  Company,  Limited,  Mont- 
real, has  been  incorporated  with  a  capital  of  $100,000.  The 
incorporators  include  Messrs.  F.  H.  Markey,  W.  W.  Skinner, 
W.  G.  Pugsley,  G.  G.  Hyde,  and  R.  C.  Grant,  all  of  Montreal. 

Three  aviation  sheds  are  under  construction  at  To- 
ronto. The  work  is  being  carried  out  by  the  owner,  Captain 
E.  L.  Janney.  The  building  now  being  erected  is  80  x  50 
ft.  in  dimensions,  of  frame  construction,  with  galvanized 
iron   sides   and   roof. 

Some  of  the  smaller  municipalities  in  the  eastern  pro- 
vinces are  doing  their  proportionate  share  of  construction. 
Last  week  we  noticed  that  St.  Michel  de  Lavel,  Que.,  award- 
ed a  contract  for  concrete  pavement  and  asphalt  sidewalks 
running   into   $130,000. 

Mr.  H.  S.  Van  Scoyoc,  Chief  Engineer  to  the  Toronto- 
Hamilton  Highway  Commission,  is  urging  that  all  traffic 
between  the  two  cities  be  diverted  from  the  Lake  Shore  Road 
to  the  Dundas  and  middle  roads,  in  order  that  construc- 
tional   operations    may    proceed    unhampered.       Excavation 


work  is  in  progress,  with  six  gangs  of  men  engaged  at  dif- 
ferent points.  Contracts  have  been  let  for  material,  and  the 
force  will  be  augmented  shortly.  Five  hundred  men  are 
now  employed.  The  total  excavation  to  date  is  estimated  at 
58,000  cubic  yards.  The  sum  expended  on  labor  in  the  winter 
months  exceeded  $40,000. 

Manitoba  Engines,  Limited,  a  Brandon  concern,  have 
just  obtained  a  contract  for  15,000  shells,  which  represents 
an  expenditure  of  $70,000.  The  firm  is  taking  enterprising 
measures  to  cope  with  the  business,  and  has  installed  new 
machinery  to  the  value  of  over  $10,000.  The  contract  must 
l)e  completed  within  six  months. 

The  interior  work  is  now  in  progress  on  the  eleven 
storey  office  building  which  the  Excelsior  Life  Association 
are  erecting  on  .\delaide  Street,  Toronto,  at  a  cost  of  $500,- 
000.  The  building,  which  is  of  terra-cotta  and  brick  con- 
struction, will  be  described  in  an  early  issue  of  The  Contract 
Record.  The  architect  is  Mr.  E.  J.  Lennox,  and  the  general 
contractors  are  the  P.  Lyall  and  Sons  Construction  Company. 

As  an  instance  of  the  activity  brought  about  by  war  con- 
tracts, mention  may  be  made  of  what  is  being  done  at  the 
Record  Foundry,  Moncton,  N.B.  This  concern  is  installing 
new  machinery  to  the  value  of  $40,000,  and  is  making  arrange- 
ments to  double  its  staff  in  order  to  cope  with  the  new  busi- 
ness  in   hand  and  in  prospect. 

Mr.  A.  R.  Wetmore,  Chief  Engineer  of  the  Public  Works 
Department  of  New  Brunswick,  paid  a  visit  to  St.  John 
recently  for  the  purpose  of  inspecting  the  suspension  bridge 
work  and  making  arrangements  to  carry  it  forward  to  com- 
pletion as  early  as  possible.  The  contractors  for  the  sub- 
structure are  the  McVey  Company  of  St,  Stephen,  while  the 
Dominion  Bridge  Company  have  the  contract  for  the  super- 
structure. 

The  .Alaska  Railroad  Commission  have  awarded  to  The 
Browning  Company,  Cleveland,  a.  $6,000  contract  for  a  loco- 
motive crane.  The  company  have  shipped  to  Wheeling,  W. 
Va.,  a  twenty-ton  locomotive  crane  to  be  used  in  Ohio  River 
work.  To  the  Panama  Canal  Commission  they  have  sent 
a  railroad  pile-driver,  which  makes  the  third  of  its  kind  pur- 
chased at  a  cost  of  $14,000  each.  They  have  furnished  twenty- 
eight  such  cranes  for  use  in   Panama  operations. 

As  one  of  the  results  of  the  orders  for  shells  placed 
by  the   Government  with   \'ancouver  engineering   firms,   it   is 
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prol)aI)lc  tliat  Tlic  Heaps  Engineering  Company  will  be  re- 
organized and  resume  active  operations.  The  intimation  was 
given  in  the  Supreme  Court  last  week  when  an  application, 
which  had  been  pending  for  some  time  by  a  creditor  asking 
for  the  winding  up  of  the  company,  came  up  for  hearing. 
'Ihe  com))any  is  now  undergoing  re-organization  with  every 
ho;>e  f)f  success. 

I'Voni  New  Westminster,  B.C.,  comes  word  that  the  last 
i  1  ■  in  the  North  Arm  jetty,  under  construction  by  The 
K'arsh  Hutton  Powers  Construction  Company  for  the  Do- 
minion Government,  was  driven  last  week  by  the  Fraser 
River  Tile  Driving  Company,  who  had  the  piling  contract 
on  this  undertaking.  Another  month  will  see  the  comple- 
tion of  the  brush  mattrcssing,  which  goes  out  further  than 
the  piling,  while  the  rock  facing,  it  is  anticipated,  will  be 
finished  in  six  weeks.  Remarkable  time  has  l)een  made,  part- 
ly owing  to  the  unusually  good  weather  which  has  been 
experienced  during  practically  the  entire  time  it  was  under 
way.  The  jetty,  which  is  two  miles  long,  was  commenced 
in  May  last  year,  and  under  the  present  schedule  it  will  be 
finished  completely  by  the  middle  of  June,  or  little  more 
than  thirteen  months.  Dredging;  is  proceeding  rapidly,  but  ' 
this  will  take  i)robably  another  year  to  finish,  as  it  was  not 
started  until  six  months  after  the  building  of  the  jetty  began. 
The  final  completion  of  the  undertaking  will  be  of  inestimable 
benefit  to  the  North  Arm,  providing  a  navigable  channel  for 
vessels  of  considerable  draught. 

The  end  of  this  season  will  see  the  completion  of  .$(■>()(),- 
000  worth  of  work  on  good  roads  in  York  County.  (>nt.,  ac- 
cording to  Mr.  George  S.  Henry,  at  the  meeting  of  ihe 
County  Board  of  Highway  Commissioners  last  week.  .-M- 
ready  the  sum  of  $480,000  has  been  expended  on  the  county 
highways  since  the  inception  of  the  work  about  three  years 
ago.  This  year's  programme,  amounting  to  .$120,000,  will 
bring  it  up  to  the  total  of  $600,000,  the  city,  county  an<l 
province  each  bearing  an  equal  share  of  the  cost.  It  was 
announced  that  seventy  miles  of  the  one  hundred  and  fifteen 
miles  of  road  in  the  county  system  had  been  rebuilt,  and 
that  another  twenty-five  miles  was  included  in  the  recom- 
mendations of  Mr.  I-l.  A.  James  for  the  year.  Ten  fjangs 
of  men  will  commence  work  shortly  in  various  parts  of  the 
county.  .X  start  will  probably  be  made  on  the  reconstruc- 
tion of  Main  Street,  Weston,  where  one  and  three-quarter 
miles  of  new  highway  will  be  laid.  Improvements  will  i)e 
etTected  on  the  following  roads  this  season:  Yongc  Street. 
Markham,  Kennedy,  Don  Mills,  Lake  Shore.  Dnndas.  Weston. 
Maltiiu.  \  aughan  ai\d  Kingston  Roads. 

The  new  international  bridge  spanning  the  St.  John 
River  between  St.  Leonards,  N.B..  and  Van  liuren,  Maine, 
was  opened  cm  May  1st.  The  opening  of  the  bridge  is  of 
great  importance  to  the  residents  of  New  Brunswick  and  a 
portion  of  Quebec,  as  it  forms  the  connecting  link  between 
the  International  branch  of  the  Interctdonial  Railway,  the 
Canada  and  the  Bangor  and  .\roostook  Railway  in  Maine, 
thus  giving  direct  connection  between  these  districts  for  the 
first  time.  At  the  point  where  the  bridge  is  built  the  St. 
John  River  is  1)70  feet  wide  and  the  bridge  consists  of  five 
single  track  spans  of  IfiO  feet  each,  supported  on  the  con- 
crete tbuaments  and  four  concrete  piers.  The  bridge  is  of 
cantilever  construction.  .\  notable  feature  of  ihe  construc- 
tion work  is  the  rapidity  of  the  completion,  only  seven  and 
a  half  months  having  elapsed  from  start  to  finish.  The  prin- 
cipal contractors  were  Cyr  Brothers.  Watcrvillc.  for  sub- 
structurs;  Dominion  Bridge  Company.  Montreal,  superstruc- 
ture; Hill  &  Hammond.  Woodstock,  roadbed,  tracklaying. 
etc.,  and  the  Central  Railway  Signal  Company  of  Canada 
for  the  interlocking  signals.  Mr.  \V.  J.  Wilgus.  of  New  York, 
was  the  consulting  engineer,  and  Mr.  T.  .X.  Lang  the  resident 
engineer. 


The  Quebec  Streams  Commission,  Montreal,  have  asked 
for  tenders  for  the  construction  of  a  concrete  storage  dam 
on  the  St.  Maurice  River,  2'/j  miles  above  La  Loutre  rapids 
and  14  miles  above  the  mouth  of  the  Wabano  River.  The 
plans  were  prepared  by  Mr.  J.  W.  Thurso,  Mr.  E.  Wegmann. 
of  New  York,  being  called  in  as  consulting  engineer,  and 
on  his  advice  a  plain  gravity  dam  was  adopted.  Bearing  in 
mind  that  the  amount  of  water  to  be  held  back  by  this  dam. 
160.000,000  cubic  feet  of  water,  is  just  twice  as  great  as  the 
amount  stored  by  the  enlarged  .'\ssuan  dam.  which  at  pre- 
sent forms  the  largest  reservoir  in  existence,  and  that  the 
failure  of  this  dam  might  mean  a  tremendous  damage  to  the 
industries  located  along  the  St.  Maurice  river  below  this 
storage,  besides  causing  probably  a  considerable  loss  of  lofe, 
both  Mr.  Wegmann  and  Mr.  Thurso  agreed  that  a  type  of 
dam  be  chosen  that  has  been  thoroughly  tested  by  many 
years  of  practical  experience.  The  dam  is  to  be  1.720  feet 
long,  following  a  broken  line  formed  of  four  straight  lines 
intersecting  at  obtuse  angles,  with  a  measuring  weir,  made  of 
reinforced  concrete,  .'iTS  feet  in  length,  with  its  abutments 
and  wing  walls.  It  was  originally  intended  to  erect  a  power 
house,  but  it  has  now  been  decided  to  omit  this,  and  if 
necessary  later  to  develop  power  at  a  fall  lower  down  the 
St.  Maurice  River.  Ten  gates  each  12  ft.  high  by  7  ft.  6  in. 
u  ide.  capable  of  discharging  18,000  cubic  feet  of  water  per 
second,  are  to  be  placed  in  the  dam,  the  gates  to  be  oper- 
ated by  hand  power.  The  spillway  will  be  Sfi.";  feet  and  is 
extended   to  a  log  sluice. 


The  Tuec  Stationary  Cleaner 

From  Mr.  James  J.  Martindale.  Toronto,  wc  have  re- 
ceived an  interesting  illustrated  booklet  descriptive  of  the 
Tuec  stationary  cleaner.  The  strong  points  of  the  Tucc  are 
enumerated  as  follows: 

1.  Simplicity — the  greatest  of  engineering  virtues. 

2.  The  large  volume  of  air  handled  at  a  vacuum — seem- 
ingly sufficient  for  all  needs. 

;!.  The  elimination  of  all  intermediate  gearing,  permitting 
of  the  direct  connection  of  the  motor  and  the  fan. 

4.  The  quietness  of  operation,  due  to  the  true  rotary 
motion  and  absence  of  all  reciprocating  parts. 

5.  The  compactness  of  the  plant  unit.  neci<<ii;!it!i.r  a 
minimum  of  floor  space  and   head   room. 

6.  The  fewness  of  the  number  of  bearings  requiring  at- 
tention and  the  perfect  disposition  of  the  bearings  for  sus- 
taining the  loads  to  which  they  are  subjected.- 

7.  No  metal  surfaces  in  sliding  contact — therefore  no 
chance  for  cutting  and  wear. 

8.  The  general  excellence  of  the  workmanship  enteriiii; 
into  the  component  parts  of  the  machine. 


Lager,  Coombes  &  Company.  Limited,  is  the  new  name 
of  an  old  established  Halifax  builders'  supply  firm  formerly 
known  as  The  General  Contractors'  Supply  Company.  Both 
Mr.  F.  S.  Coombes  and  Mr.  R.  F.  Eager,  the  principals,  have 
wide  business  connections,  and  represent  some  of  the  best 
Canadian  and  .\nierican   firms  in  eastern  Canada. 


From  the  Metropolitan  Paving  Brick  Company.  Canton. 
<^hio.  we  have  received  a  copy  of  the  firm's  latest  descriptive 
catalogue.  This  is  an  informative,  well  illustrated  publica- 
tion which  cannot  fail  to  be  of  interest  to  municipal  engi- 
neers and  contractors.  The  manufacturing  processes  of  Met- 
ropolitan paving  brick  are  detailed  carefully  from  the  shale- 
bed  to  the  road-bed.  The  manufacturers  have  a  strong  point 
in  the  fact  that  the  United  States  Government  specifications 
use  their  product  as  an  accepted  standard  by  which  the 
quality  of  paving  brick  is  judged. 


Contracts   Department 

News     of    Special    Interest    to    Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

BelleviUe,  One. 

Tenders  will  he  received  until  5  p.m., 
May  13th,  by  A.  C.  McFee,  Chairman  of 
the  Public  Works  Committee,  for  the 
construction  of  sewers  on  Coleman. 
West  Moira,  W.est  Bridge  and  Catharine 
Streets.  Plans  and  specifications  at  of- 
fice of  Engineer  J.  W.  Evans. 

Brockville,  Ont. 

Prices  are  now  being  received  by  Engi- 
neer G.  H.  Dryson,  Victoria  Hall,  on  a 
steel  intake  pipe  to  extend  800  feet  into 
the  river. 

Cornwall  Township,  Ont. 

Tenders  on  the  construction  of  a  dram 
will  be  received  until  June  7th  by  John 
Mullin,  Mille  Roches,  Clerk  to  Township 
Council.     Estimated  cost,  ifD.OOO. 

Fernie,  B.C. 

The  Town  Council  have  started  work 
by  day  labor  on  the  construction  of 
crushed  rock  roads.  Approximate  cost, 
$5,000.     Clerk,  A.  J.  Moflfatt,  Box  75T. 

Glencoe,  Ont. 

The  Town  Council  contemplate  laying 
cement  sidewalks  on  a  number  of  streets 
and  repairing  others.  Clerk,  George 
Wilson. 

Hull,  Que. 

The  Hull  Electric  Railway  Company, 
Main  Street,  are  about  to  lay  macadam 
paving  on  various  streets  l)y  day  labor. 

By-laws  have  been  passed  providing 
for  the  construction  of  sidewalks  and 
pavements  at  an  estimated  cost  of  .$60,- 
000  and  extensions  to  the  waterworks 
system  at  a  cost  of  .$300,000.  Water- 
works extensions  to  include  an  eight  mil- 
lion gallon  turbine  pump  and  the  con- 
struction of  an  aqueduct.  Engineer,  J. 
A.  Laforest. 

Lachine,  Que. 

Sewers  are  being  laid  in  the  Summer- 
lea  district  under  the  supervision  of  the 
City  Engineer,  for  the  Marcil  Trust 
Company,  180  St.  James  Street,  Mon- 
treal. 

Leamington,  Ont. 

The  Town  Council  contemplate  laying 
an  8-inch  watermain  on  Erie  Street  and 
making  other  extensions.  Clerk,  R.  M. 
Selkirk. 

McKillop  Township,  Ont. 

The  Township  Council  are  about  to 
construct  a  tile  drain  on  the  Town  Line. 
Clerk,  J.  M.  Govenlock,  Winthrop,  Ont. 

McLennan,  Alta. 

The  Edmonton,  Dunvegan  &  B.  C. 
Railway,  Edmonton,  may  lay  a  pipe  line 
to  a  nearby  lake  for  a  water  supply. 

Merritton,  Ont. 

The  Municipal  Council  are  about  to 
construct  macadamized  and  concrete 
roads  by  day  labor.  Clerk,  Richard 
Clark,  Merritton.  Estimated  cost,  $10,- 
000. 


North  Montreal,  Que. 

The  Town  Council  are  about  to  lay 
sewers  and  install  a  sewerage  purifica- 
tion plant.  Engineer,  F.  C.  Laberge,  30 
St.  James   Street,   Montreal. 

Peterboro,  Ont. 

The  City  Council  Iiave  had  plans 
drawn  for  laying  an  8-inch  watermain  on 
Hunter  and  Water  Streets,  a  14-inch 
main  on  McDonnel  Street  and  a  .5-incli 
l)ipe  on  London  and  Donegal  Streets. 
Engineer.  R.   H.   Parsons. 

The  installation  of  an  electrically  oper- 
ated auxiliary  pumping  plant  is  contem- 
plated by  the  Board  of  Works.  Chair- 
man,  W.   Buller. 

Port  Colborne,  Ont. 

The  Town  Clerk,  D.  .'\lair,  is  receiving 
tenders  on  the  construction  of  concrete 
sidewalks  on    Kent  Street. 

Sherbrooke,  Que. 

The  City  Council  are  about  to  start 
the  construction  of  waterniains  by  day 
labor.  Requisite  pipe  is  in  stock.  Ap- 
proximate  cost,   $12,000. 

Stamford  Township,  Ont. 

Tenders  will  be  received  until  May 
Kith  by  C.  F.  Munroe.  Southend  Post 
Office.  Ont.,  for  the  construction  of  ap- 
proximately eight  thousand  square  yards 
of  paving  of  various  kinds  on  Lundy's 
Lane  and  Portage  Road.  Plans  and 
specifications  at  office  of  Township  En- 
gineer, T.  G.  Gardner,  Queen  Street,  Nia- 
gara Falls,  Ont.  Estimated  cost,  $12,- 
000. 

Toronto,  Ont. 

Tenders  will  be  received  until  May 
25th  by  the  Board  of  Control,  for  the 
construction  of  Argyle  Street  storm 
overflow  sewer,  section  number  three. 
Plans  at  office  of  Works  Department, 
City  Hall. 

Victoria,  B.C. 

Tlie  City  Council  are  about  to  start* 
work  on  the  laying  of  concrete  and  a.s- 
phalt  pavements  on  Cowichan,  Quami- 
chan.  Richmond  and  Bank  Streets.  Work 
to  be  done  by  day  labor.  Engineer,  C. 
H.   Rust. 

Wallaceburg,  Ont. 

The  construction  of  granolithic  side- 
walks on  a  number  of  streets  has  been 
authorized  by  the  Town  Council,  and 
work  will  be  started  sliortly.  Clerk.  II. 
E.    Johnston,    Wallaceburg. 

Wingham,  Ont. 

The  Town  Council  contemplate  the 
construction  of  4-inch  granolithic  side- 
walks on  John,  Catherine  and  William 
Streets.     Clerk,  John  F.  Groves. 

CONTRACTS  AWARDED 

Montreal,  Que. 

The  City  Commissioners  have  let  the 
contract  for  the  construction  of  main 
sewers  in  Edward  Ward  to  A.  Pion  & 
Company.  1300  Papineau  Avenue,  and  for 
the  construction  of  West  Broadway 
Sewer  Outlet  to  Henault  &  Heflferman, 
692  Church  Street,  Verdun. 


Mount  Forest,  Ont. 

The  Town  Council  have  let  the  con- 
tract for  the  construction  of  drains  uu 
Main  Street  to  W.  Hutchinson,  Mount 
F'orest,  the  contract  for  the  supply  of 
tile  to  F".  Hunt,  Holstein,  and  for  grad- 
ing to  W.  Henry,  Mount  Forest. 

Sault-au-Recollet,  Que. 

Tlu-  general  contract  for  the  construc- 
tion of  sewers  and  waterniains  has  been 
by  the  Tonw  Council  to  Bastien  &  For- 
est,  Montreal. 

St.  Michel  De  Lavel,  Que. 

A  contract  has  been  let  by  the  Town 
Council  to  A.  Chagnon,  1216  DesErables 
Street,  Montreal,  for  the  construction  of 
concrete  pavement  and  asphalt  sidewalks 
on  concrete  base.  .Apprf)ximate  cost, 
$130,000. 


Railroads,  Bridges  and  Wharves 

Goderich,  Ont. 

The  Grand  Trunk  Railway  Company 
are  considering  the  construction  'of  a 
bridge  over  the  tracks  at  Maitland  River 
Hill.  Engineer,  Charles  Forrester,  G.  T. 
Kly.  Offices.  Stratford. 

South  Baymouth,  Ont. 

Tenders  will  be  received  until  4  p.m., 
June  1st,  by  the  Secretary.  Department 
of  Public  Works.  Ottawa,  for  the  con- 
struction of  a  wharf  and  warehouse  at 
South  Baymouth  on  Manitoulin  Island 
in  Township  of  Tehkummah.  District  of 
Algoma  East  Plans  and  specifications 
at  offices  of  the  District  Engineer,  Sault 
Ste.  Marie,  the  Post  Master.  South  Bay- 
mouth, and  the  Department  ,  Ottawa. 
Specifications  at  office  of  MacLean  Daily 
Reports,  Limited,  25  Charlotte  Street, 
Toronto. 

Walkerton.  Ont. 

The  erection  of  a  steel  and  concrete 
bridge  over  the  road  at  Walkerton  i'"lour 
Mills  is  contemplated  by  the  Town 
Council.     Mayor,  ]•".   W.   Lippert. 

Willoughby  Township,  Ont 

Tenders  for  the  construction  of  three 
bridges  will  be  received  until  noon,  May 
25th.  by  the  Township  Clerk,  J.  A.  Ply- 
ley.  Chippewa   P.   O. 

CONTRACTS  AWARDED 

Arran  Township,  Ont. 

The  Township  Council  have  let  the 
contract  for  the  construction  of  a  con- 
crete bridge  to  James  Cole,  Owen 
Sound,  Ont. 

Downie  Township,  Ont. 

The  general  contract  for  the  construe-' 
tion  of  a  bridge  has  been  let  by  the 
Township  Council  to  James  Hill,  Mit- 
chell, Ont. 

Harwich  Township,  Ont. 

The  contract  for  concrete  work  in 
connection  with  the  erection  of  a  bridge 
has  been  let  by  the  Township  Council  to 
A.  S.  Everitt,  c/o  G.  W.  Riseborough, 
Blenheim,  Ont. 
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^-^         j  i    TV    «"*»^«»'"  '"•     ^      New  Policies  in  Aqueduct  Construction  C 

^^^w%Tl*0«^l     l^f^^^^\V9#V         A     -^  interestinjj  feature  of  one  of  the  most  note- 

■  ■     ll  I  I  I  Cl^^lt    ■X.'^K    I  II    I  I       /\       worthy  municipal  engineering  enterprises  of 

^^^MEw*^^  Jl  l^^^^A  ^»  -^    ^     ^  continent  is  the  subject  of  an  article  pub- 

^^^^    C       ».  •  •      Jt     r\  •  lished  elsewhere  in  this  issue.     We  refer  to 

^  I"  ]1  Ql Tippr jflQ     IvCVlCW  ^'"'  •^"c-hiindred-mile   Winnipeg    Aqueduct— a    work 

O  **  o  which   occupies  a  unique  place  in   water-works  con- 

~~  struction   by   virtue   of   the   unusual   conditions   under 

Published  Each  Wednesday  By  which  it  will  be  built.    The  article  is  a  leading  feature 

HUGH   G.   Maclean,  LIMITED  f.   a.  special  Water-works  Number  published  by  The 

J'-ngmeenng  Record  of  New   rork. 

HUGH  C.  MacLEAN,  Winnipeg,  President.  Our  contemporary  comments  upon  the  fact  that 

THOMAS  S.  YOUNG,  General  Manager.  the    .several    municipalities    combining    to    form    the 

HEAD  OFFICE  -  347  Adelaide  Street  West,  TORONTO  Greater  Winnipeg  Water  District  have  assumed  direct 

Telephone  A.  8700  responsibility  for  the  .selection  and  transportation  to 

the  work  of  the  principal  materials  of  construction. 

MONTREAL  -  Telephone  Main  229U  -  119  Board  of  Trade  The  district  has  built  and  will  operate  its  own  con- 

WINNIPEG  -  Telephone  Garry  856  -  302  Travellers'  Bldg.  struction  railroad,  will  purchase  all  cement  directly  in- 

VANCOUVER    -    Tel.  Seymour  8013    -    Hutchison  Block  stead  of  delegating  this  duty  to  the  contractor,  and 

NEW  YORK  -  Tel.  3108  Beekman  -  122()  Tribune  Building  will  not  only  supply  to  the  contractors  sand  and  gravel 

CHICAGO  -  Tel.   Harrison  5351  -  1413  Gt.   Northern  Bldg.  l)iit   will   also  grade   this   material   in   the   proper   pro- 

LONDON,  ENG. 16  Regent  St.  S.W.  portion   for  use  as  concrete  aggregate.     These   three 

innovations  in  administrative  policy  are  discussed  in 

SUBSCRIPTION  RATES  '^'"^  article  published  on  p.  526  of  this  issue. 

^       ■         I  ^      .  D  •,■•„„„     II    c       J  17      •        .J  ,>n  Local  conditions,  of  course,  had  much  to  do  with 

Canada  and   Great   Britain,  $2.00.     U.   S.   and    Foreign,   $3.00.        ,  i      r  .i  ■        i        r       .i  i      .      r  ..  i 

,..,.,„        .  the  approval  of  this  plan  for  the  conduct  of  the  work. 

Single  copies  10  cents  .,.,,  i      »  i-  \.      a     ^\.  u      i  ^  •  t  i 
^  ''c  aqueduct  hne  extends  through  almost  impassable 

Authorized  by  the  Postmaster  General  for  Canada,  (or  transmission  as  SWampy    Country    where      no      transportation      facilities 

.econd  class  mailer.  ,  ,    ,c ,    ,„,.     .  .,     b   .  «;       ,  ^cre  available.     Without  the  railroad  it  is  probable 

Enlcrcd   as   second   class    matter   July    If^th,    1914,   at    the    Postoffice   «'  .,      ^  i  i       i  •  j       /■  ,  •  ,  .      '^        , 

Bufiaio.  N.Y.,  under  the  Act  of  Congress  of  March  3.  i,s79.  that  reasonable  l)ias  ior  constructiou  could  uot  havc 

— — been  secured-    The  direct  purchase  of  the  cement  was 

Alphabetical   Index   of   Advertiser!  decided   upon   to   insure   sound,   waterproof   construc- 

Page  18 tion.    The  decision  to  deliver  graded  sand  and  gravel 

VoITao  May  19,  1915  No.  20  to  the  contractors  was  inHuenced  by  the  difficulty  of 

— — securing,  even  in  a  single  pit,  material  which  did  not 

-show  such   wide  variations  in  quality  that   its  direct 

Principal  GontentS  Page  use   by   contractors    would   have   entailed   an   amount 

New  I'olicios  in  Aqueduct  Constructi<,n .>:.■:,  -'"fl  quality  of  inspection  almo.st  impossible  of  attain- 
ment and   exceedingly   costly.      1  he   purchase  of  ce- 

Direct  Control  Over  Constructional  Materials  a  Feature  ment  by  a  municipality  or  State  is  not  new  and  has  its 

of  the  100-Mile  Winnipeg  .\riucduci wr>  counterpart  in  the  buying  of  bituminous  materials  for 

.,    ,     ,     ,  ,,.   .       ,.  .  ..,,.  road  construction  bv  such  State  highwav  departments 

Ihe  Proper  Method  of  Mixing  Concrete .).J9  ,  ,  ,,  ,-  1  /  •   i-r        •         -f-i       1 

as  those  of  Massachusetts  and  California.      1  he  large- 

Fconoiiiics  of  Concrete  Construction 530  scale  delivery  to  Contractors  of  graded  sand  and  gravel 

By  DeWitt  V.  Moore  for  concrete,    however,    is    believed    to    be    decidedly 

novel. 

Strengthening    the    Macadam    Road     to     Meet     Modern     ^  |(   j^  ^.j^.^^^  ^j^^^^   j^jj^^  j,,^  Winnipeg  plan  disputes 

'  ""''""^ '''  between  engineers  and  contractors  regarding  the  qual- 

The  Kvoution  of  Asphalt    I'aveiuent    Construction    in  'ty  of  materials  will  be  reduced  to  a  minimum,  if  not 

■|-on,„t,, .vit;  eiitirelv  elimmatcd. 

I!y  (ieorge   Powell 

,,.,,,  >,       ,-  Cum  Grano  Salis 

Methods    1)1     Kepairiiig    l.nck     Pavements    After    .Street 

Openings £^~^\^'   ''^'^  "'^^^   "**^^  "^  concrete  there  seems  to  be 

■       I     no  end  and  the  latest  is  in  connection  with  a 

The  Importance  of  Maintenance  in  Koad  Work  \^     dummv  war  fleet  which  is  reported  to  have 

By  Major  W.  W.  (.  roshy  sailed 'to  block  the  Kiel  Canal  and  prevent 

The  Design  and  Construction  of  Buildings  for  Industrial  «-he  German  vessels  from  getting  out.     It  is  needless 

Purposes  "in  '"  •'^•^>'  *'^''*^  ^'"^  ^^'^^  Strategy  could  not  have  been 

brought  to  a  successful  conclusion  unless  cement  were 

Testing  Buildings  For  Settlement   During  Suhway  Con  used  to  fill  the  holds  of  the  vessels  and  thus  lower  them 

struction ■  I  •  in  the  water.     The  plan  as  described  was  to  take  a 

,p,     ,.     ,  ,         ,,  ,     ,.  ,.      ,  .,,  number  of  old  steamships,  bought  from  the  merchant 

The   Kngleharl.  Out.,   \\  atcr-W  orks >4 1  .....  ,  .        '  ,        ,    ^„  ■       r\      ■,  j 

*"  service,  including  ships  like  the  Campania,  Oruba  and 

The  New  liuilding  of  the  Standard  Bank  at  Vancouv.  Orotavc,  which  have  been  fitted  with  dummy  funnels, 

wooden  turrets  and  guns,  and  their  holds  tilled  with 

Mainly  Constructional  .enicut  to  lower  them  in  the  water.    This  will  make 

Personal  Mention  -  tlu'iu  torpedo  proof,  it  is  explained,  because,  owing  to 

the  hardness  of  the  cement,  a  torpedo  exploding  would 

Trade  Imiuiries  >t-  only  rip  off  a  platc  or  two  in  the  hull.     An  outside 


626 


THE    CONTRACT    RECORD 


May  19,  1915 


belting  of  cement  has  been  added  to  the  hulls  of  these 
dummy  warships  to  protect  the  engines  and  boilers. 
The  report  of  a  battle  between  a  German  torpedo  and 
a  dummy  ship  loaded  and  belted  with  concrete  is  yet 
to  be  made,  but  the  result  will  be  awaited  with  in- 
terest ! — Concrete  Cement  Age. 


Mr.  Edison  and  the  Edison  Fire 

THOMAS  A.  Edison  has  recently  sent  to  the 
technical  press  and  newspapers  a  letter 
in  which  he  calls  attention  to  a  cam- 
paign against  concrete  which  is  being 
waged  by  various  brick  interests,  taking  the  Edi- 
son fire  as  the  text.  According  to  Mr.  Edison  the  en- 
tire purpose  of  the  publication  is  to  discredit  and,  if 
possible,  retard  the  use  of  reinforced  concrete  in  con- 
struction of  fireproof  buildings.  Mr.  Edison  states 
that  the  evident  purpose  of  the  publication  is  to  de- 
ceive and  that  it  is  in  error  in  many  ways.  His  spe- 
cific criticisms  are  as  follows : 

The  results  of  the  fire  at  my  plant  on  December  9,  1914, 
are  used  in  an  entirely  false  and  misleading  manner.  Of  the 
seven  reinforced-concrete  buildings,  none  was  destroyed. 
A  small  section  of  the  upper  floor  of  one  of  the  buildings 
fell  in,  but  was  supported  by  the  lower  floors.  The  pamphlet 
referred  to  presents  three  views  of  this,  the  suggestion  lieing 
that  they  were  of  three  different  buildings.  The  brick  ad- 
ministration building  to  which  it  refers,  which  remains  stand- 
ing, was  protected  by  an  adjacent  concrete  building  and  was 
not  subjected  to  the  fire. 

Every  brick  and  steel  building  which  was  attacked  by  the 
fire  was  completely  destroyed,  together  with  all  the  mach- 
inery they  contained,  while  the  damage  done  to  the  concrete 
buildings  amounted  to  about  13^4  per  cent,  and  of  the  mach- 
inery contained  in  the  concrete  buildings  98  per  cent,  was 
saved  and  is  now  in  operation.  Manufacturing  was  resumed 
in  some  of  the  old  concrete  buildings  within  a  few  weeks 
after  the  date  of  the  fire. 

Temperatures  were  far  in  excess  of  those  in  the  ordin- 
ary fire,  but  reinforced  concrete  showed  its  superiority  over 
any  other  fire-resisting  material. 


Contraband  Articles 

The  following  articles  have  been  declared  by  Royal 
Proclamation  to  be  absolute  contraband :  Powder  and 
explosives  specially  prepared  for  use  in  war,  ingredi- 
ents of  explosives — viz.,  nitric  acid,  sulphuric  acid, 
glycerine,  acetone,  calcium  acetate,  and  all  other  met- 
allic acetates,  sulphur,  potassium  nitrate,  the  fractions 
of  the  distillation  products  of  coal-tar  between  benzol 
and  cresol  inclusive,  aniline,  methylaniline,  dimetiiyl- 
aniline,  ammoniimi  ])erchl(irate,  sodium  perchlorate, 
sodium  chlorate,  barium  chlorate,  ammonium  nitrate, 
cyanamide,  potassium  chlorate,  calcium  nitrate,  mer- 
cury, resinous  products,  camphor  and  turpentine  (oil 
and  spirit).  Ferro  alloys,  including  ferro-tungsten, 
ferro-molybdenum,  ferro-manganese,  ferro-vanadium, 
ferro-chrome.  The  following  metals :  Tungsten,  van- 
adium, molybdenum,  nickel,  selenium,  cobalt,  hematite 
pig  iron,  manganese.  The  following  ores :  Wolfram- 
ite, scheelite,  molybdenite,  manganese  ore,  nickle  ore, 
chrome  ore,  hematite  iron  ore,  zinc  ore,  lead  ore, 
bauxite.  Aluminium,  alumina,  and  salts  of  aluminium  ; 
antimony,  together  with  the  sulphides  and  oxides  of 
antimony;  copper  (unwrought  and  part  wrought)  and 
copper  wire ;  lead,  pig,  sheet  or  pipe ;  barbed  wire,  and 
implements  for  fixing  and  cutting  the  same.  It  is 
further  announced  that  the  export  of  explosives  of  all 
kinds  is  prohibited  to  all  destinations  abroad  other  than 
British  possessions  and  protectorates. 


The  War  and  America 

An  Old  Country  Viewpoint  given  by  The  London  Builder 

THE  world  has  changed  since  the  days  of  the 
Franco-Prussian  War,  during  which  time  this 
country  enjoyed  a  period  of  unprecedented 
good  trade.  Our  cousins  in  America  seem,  if 
we  may  believe  newspapers,  to  be  most  anxious  for 
peace  to  come  to  Europe  in  order  that  trade  and  com- 
merce may  follow  the  normal  lines.  At  least,  that  is 
the  general  impression  produced  on  us,  for  it  may  be 
doubted  whether  America's  warm  commendation  of 
the  Papal  elTorts  to  induce  Europe  to  allow  His  Holi- 
ness to  mediate  between  the  opposing  parties  is  alto- 
gether inspired  by  altruistic  motives-  We  are  glad  to 
note  that  Mr.  Roosevelt,  whose  views  and  methods  of 
electioneering  we  sometimes  disagree  with,  has  spokeii 
with  no  uncertain  voice  as  to  the  issues  at  stake  and 
what  should  be  the  American  attitude  regarding  them. 
We  do  not  need  the  active  participation  of  America, 
but  it  is  well  to  have,  and  better  to  retain,  her  sym- 
patliies.  The  fact  is  that  in  the  last  fifty  years  finance 
and  commerce  have  become  more  internationalized 
than  they  ever  have  been  before,  and  to  quote  an 
American  writer :  "Everything  that's  done  unequal  in- 
jures all  of  them  the  same,"  and  not  even  the  possi- 
bility of  the  exploitation  of  South  .America  consoles 
America  for  the  shutting  down  of  European  markets. 
We  hope  our  American  cousins  will  produce  great 
works  in  the  only  great  country  unaffected  by  the  war, 
and  that  when  we  can  turn  once  more  with  undivided 
attention  to  the  prosecution  of  the  Arts  of  Peace,  we 
may  find  ourselves  a  "long  lap  behind,"  for  in  .these 
matters  we  are  glad  if  any  country  leads,  since  it  is  to 
the  benefit  of  all. 


With  reference  to  the  asphyxiating  gas  used  by  the 
Germans  against  our  troops  and  those  of  our  allies, 
opinions  have  been  expressed  by  many  competent  and 
other  people  as  to  its  constitution,  comments  The  En- 
gineer (London,  Eng.).  Thus  the  military  corres- 
pondent of  a  popular  halfpenny  London  daily  ])aper 
described  it  as  "chloride  of  sulphur."  The  special  cor- 
respondent in  Northern  France  of  another  London 
journal  suggested  it  might  be  "a  carbide  di-oxide, 
probably  mixed  with  aminonia."  Other  suggestions 
have  been  chlorine,  bromine,  sulphur  dioxide,  nitro- 
gen peroxide,  carbon  monoxide,  and  carbonyl  chlor- 
ide. Some  of  these  substances,  for  example  carl)on- 
monoxide,  would,  by  themselves,  not  account  for  the 
appearance  of  the  gas  as  reported,  while  others,  for 
example  nitrogen  peroxide  and  carbonyl  chloride, 
would  probably  be  too  difficult  and  expensive  to  pre- 
pare. Chlorine  certainly  seems  the  likeliest  of  the 
lot,  but  it  is,  of  course,  not  in  the  least  certain  that  it 
was  an  inorganic  substance  at  all.  This  leads  us  to 
the  suggestion  which  we  would  commend  to  the  at- 
tention of  military  correspondents  and  others  that,  by 
discharging  volumes  of  ammonia  gas  in  reply  to  the 
enemy's  chlorine,  we  could  frustrate  his  knavish  tricks 
and  confound  his  chemistry.  The  resulting  sal-am- 
moniac could  be  collected  afterwards  and  used  for  the 
trench  telephones. 

The  war  is  having  the  effect  of  raising  the  prices 
of  all  sorts  of  cominodities  in  Germany.  Cement  is  a 
case  in  point.  The  last  price  of  the  material  in  Ham- 
burg was  $1.55  per  bbl.  of  374  lbs.  net,  or  two  sacks 
of  187  lbs.  net.  This  is  an  advance  of  nearly  50  cents 
per  bbl.  and  is  probably  due  to  the  large  consumption 
of  the  material  for  fortification  and  trench  work. 
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Direct  Control  Over  Materials  a  Feature 
of  the  Winnipeg  Aqueduct 

Six  Communities,  Forming  Water  District,  Build  Construction  Railroad,  Supply 
All  Cement  and  Deliver  to  Work  Properly  Graded  Mixture  of  Sand  and  Gravel 


1"^IIRI^1C  features  of  a(iniinisti"ati\  e  ])()licy  coiii- 
hine  to  f^ive  to  the  work  of  huiklinj^  the  100- 
niilc  a(|uediict  from  Shoal  l.ake  to  the  city  of 
Winnipeg  and  adjoining;  comniunitieij  which 
iiavc  organized  the  Greater  VVinnipeg  Water  Dis- 
trict, a  unique  position  in  the  history  of  water-works 
construction :  All  materials  will  be  transported  by  a 
nuinicii)ally-q\vned  and  operated  standard-guage  rail- 
road, Iniilt  especially  by  the  water  district  to  serve  the 
contractors;  all  cement  will  l)e  i)urchased  by  the  dis- 
trict and  supplied  to  the  contractors ;  all  sand  and 
gravel  will  be  graded  by  the  district  at  a  large  central 
plant  and  shipped  to  the  work  in  the  proper  propor- 
tions for  direct  delivery  to  the  concrete  mixers.  Thus, 
tt)  an  unusual  degree,  will  the  district  have  immediate, 
instead  of  indirect,  control,  not  only  over  the  delivery, 
but  also  over  the  quality,  of  the  i)rinci])al  materials 
which  will  enter  into  its  work. 

Essential  Parts  of  Project 

The  new  water  supply  project,  which  was  recom- 
mended in  1913  by  a  board  of  consulting  engineers, 
consisting  of  Rudolph  Hering,  Frederic  V.  .Stearn.-; 
and  James  11.  I<"uertes,  comprises,  essentially,  a  low  di- 
version dam  at  Indian  i>ay,  an  arm  of  Shoal  Lake; 
(S.r03()  miles  of  horseshoe-shaped  concrete  acjueducl. 
the  largest  section  of  which  is  10  ft.  9  ins.  wide  and  '^ 
ft.  high  inside;  al)Out  10  miles  of  3-ft.  steel  pipe;  9(X) 
lin.  ft.  of  tunnel  under  the  Red  River,  and  12,000  iin. 
ft.  of  4-ft.  cast  iron  pipe  leading  to  the  city  reservoirs. 
The  conduit  is  designed  for  a  carrving  capacity  of 
102,0(X),000  gal.  in  24  hours,  sufilicie'nt,  (mi  the  ba-sis 
assumed  for  a  sujiply  throughout  the  year,  for  S.^O.OOT) 
inhabitants.  In  l'^i3  the  population  of  the  ( Jreater 
VVinnipeg  Water  District  was  225,000.  of  which  200.- 
(X)0  were  in  the  city  of  Winnipeg,  'i'he  rajiid  growtli 
is  shown  by  the  fact  that  the  191.3  population  was 
twice  that  of  seven  years  and  five  times  that  of  fifteen 
3ears  ])revions.  The  capacity  of  the  aipieduct  was 
i)ased  upon  the  assumption  that  the  daily  i)er  capita 
consumption  in  soiue  months  would  i)e  ;is  high  as 
120  gallons. 

Including  the  railway  line,  which  is  about  lO.i 
miles  long,  including  sidings,  and  an  item  of  1.5  per 
cent,  for  administration,  engineering  and  contingen- 
cies, the  estimated  cost  of  the  work  is  $13,045,600. 

Source  of  Supply  Remote 

Winnipeg,  like  a  great  many  of  the  smaller  com- 
munities in  the  vicinity,  is  disadvantageously  located 
for  securing  near  at  hand  a  supply  of  soft  water.  The 
ground  and  river  water  near  by  is  so  hard  tliat  it  is 
unsuitable  for  manufacturing  and  laundry  purposes, 
and  is  not  \ery  satisfactory  for  domestic  uses.  The 
only  suitable  water  is  found  in  the  granite  country 
100  miles  or  so  to  the  east  and  northeast  of  Winnipeg. 
This  condition  made  it  necessary  to  construct  an  a(pie- 
duct  of  unusual  length. 

Winnijieg  is  about  760  ft.  above  sea  level  and  con- 
tains no  hills  on  which  reservoirs  could  be  advan- 
tageously located.      The  country  from  which  the  new 


water  su])ply  is  drawn  is  about  300  ft.  higher  than  the 
general  elevation  cjf  the  city,  and  the  a\ailable  slope 
for  the  aqueduct,  therefore,  was  only  about  3  ft.  to  the 
mile.  All  this  head  is  consumed  in  deli\cring  the 
water  into  the  city  reservoir. 

Greater  Winnipeg  Water  District 
Obviously  a  project  involving  a  100-mile  aqueduct 
would  have  been  too  costly  for  any  one  of  tlie  smaller 
towns  to  undertake,  but  by  combining  their  resources 
with  those  of  Winnipeg  five  other  communities  will 
benefit  by  the  new  water  sujiply  from  Siioal  Lake. 
The  Greater  Winnipeg  Water  District  comprises  the 
municipalities  of  Winnijjeg,  St.  Honiface,  Transcona, 
St.  Vital,  Assiniboia,  I'ort  Garry  and  Kildonan.  The 
powers  of  the  district  are  vested  in  an  administrative 
board,  consisting  of  the  mayors  and  reeves  of  the  mii- 
nicijjalities,  the  mayor  of  W'inni])eg  acting  as  ciiair- 
man.  This  board  decides  upon  all  liroad  questions  of 
policy,  while  a  commission  (jf  three  members,  two  of 
which  have  already  been  appointed  by  the  board,  is 
res|)onsible  for  the  execution  of  the  work  in  accord- 
ance with  the  board's  direction.  Matters  involving 
decisions  on  technical  questions  are  referred  to  the 
consulting  engineer.  James  H-  Fuertes.  of  Xew  York 
City,  and  the  construction  work  will  be  directed  by 
the  chief  engineer.  W.  G.  Chace. 

The  Construction  Railroad 

.\  big  ])rol)lem  had  to  be  solved  before  bids  could 
be  advertised — that  of  transi)orting  materials  to  the 
work.  In  addition  to  its  great  lengtli  the  aqueduct  line 
traverses  a  swampy  country  which  is  well-nigh  im- 
liassable  when  the  ground  is  frozen,  and  it  was  real- 
ized that  reasonable  bids  for  the  construction  of  the 
works  cc>uld  not  be  secured  until  means  of  access  to 
the  remote  parts  could  be  ])rovided.  The  district  de- 
cided, therefore,  to  open  u])  the  territory  for  construc- 
tion ])nri)oses  by  building  its  own  railroad  and  oper- 
ating the  line  with  its  own  forces,  charging  the  con- 
tractors for  the  transportation  of  materials  according 
to  a  schedule  of  rates  published  in  advance  of  the  re- 
ceipt of  bids.  The  route,  about  'X)  miles  long,  exclu- 
sive of  sidings,  was  surveyed,  built  and  placed  in  ser-. 
vice  in  a  single  working  season,  a  feat  of  no  mean 
magnitude  considering  the  character  of  the  ciiuntry. 
The  line  is  laid  with  60-Ib.  rails,  is  well  drained  and 
designed  for  heavy  and  continuous  traffic.  It  is  hoped, 
on  each  contract,  to  maintain  a  rate  of  progress  suffi- 
cient to  complete  the  aqueduct  by  the  fall  of  1918,  and 
it  was  of  first  importance  that  no  delays  in  the  delivery 
of  materials  should  be  caused  by  road-bed  defects. 

The  terminus  of  the  line  is  at  Deacon,  .south  and 
west  of  Transcona.  where  the  Grand  Trunk  Pacific 
shops  are  located.  A  station  and  a  storehou.se  for  ce- 
ment and  other  freight  lias  been  erected  at  Deacon. 
Cars  of  supplies,  received  from  foreign  roads,  are  de- 
livered on  the  transfer  tracks  at  Paddington.  near 
Winnipeg,  and  picked  up  by  the  district's  train  crews 
and  unloaded  at  Deacon  or  hauled  to  the  work.  The 
road  is  a  single-track  line  with  about  ten  permanent 
sidings  and  spurs,  and  arrangements  have  been  made 
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to  cut  the  track  and  put  in  switches,  if  necessary,  at 
points  where  contractors  may  best  be  served- 

The  contractors  are  arranging  their  plants  on  a 
plan  calling  for  movable  wooden  platforms  to  lie 
lengthwise  of  the  main  track  and  span  the  railroad 
ditch.  These  platforms,  upon  which  the  sand  and  gra- 
vel will  be  dumped  direct  from  the  cars,  are  in  units 
that  can  be  picked  up  and  moved  ahead  successively 
as  construction  progresses.  At  each  camp  the  contrac- 
tors will  provide  storage  for  cement.  At  the  eastern 
terminal  of  the  line,  at  Indian  Bay,  are  yards  and  stor- 
age tracks.  The  railroad  follows  the  aqueduct  line 
closely  for  almost  it  entire  length. 

Cement  Supplied  to  Contractor 

The  district's  policy  of  supplying  cement  to  the 
contractor,  instead  of  allowing  him  to  purchase  this 
material,  was  adopted  primarily  in  the  interests  of 
sound  construction.     The  cement  is  delivered  to  the 


The  concrete  aqueduct  section  has  a  width  of  10  ft.  9  ins.  and  a  height 
of  9  ft.  inside. 

contractor  at  its  cost  to  the  district.  Each  contractor 
is  charged  for  all  cement  supplied  to  him  and  is  cre- 
dited for  the  actual  amount  that  goes  into  the  work, 
as  reported  by  the  district's  inspectors.  In  order  to 
avoid  disputes  as  to  the  quality  of  cement  in  case  of 
defective  work  the  contractor  is  constituted  an  inspec- 
tor and  is  given  all  powers  pertaining  thereto.  The 
cement  will  be  inspected  at  the  bins  of  the  plant  where 
it  is  manufactured.  As  soon  as  they  are  filled  the 
bins  will  be  sealed  and  the  cement  will  be  released 
only  by  the  district's  inspectors.  It  will  then  be  ship- 
ped in  sealed  cars  to  the  work  or  to  the  storehouse  at 
Deacon.  Accurate  records  of  all  cement  leaving  the 
mill  will  be  kept,  and  no  cement  will  be  released  un- 
til the  tests  have  shown  that  it  fulfills  the  require- 
ments of  the  specifications.  Several  of  the  contractors 
have  joined  in  employing  an  inspection  bureau  to 
check  the  district's  tests. 

Samples  to  be  tested  are  collected  automatically  at 
a  rate  of  1  oz.  per  minute  as  the  cement  enters  the  bins 


at  the  mill.    These  samples  will  be  divided  among  the 
inspectors  for  the  district  and  for  the  contractors. 

Grading  of  Sand  and  Gravel 

Except  for  a  few  miles  at  its  western  end  the  aque- 
duct is  of  concrete  for  its  entire  length.  (Ireat  stress 
was  laid  upon  the  requirement  that  materials  and 
methods  be  such  as  to  produce  uniform,  water-tight 
work.  This  result  depends,  to  a  large  extent,  upon 
the  use  of  sand  and  gravel  of  suitable  quality  and  pi"o- 
per  grading.  This  responsibility  the  district  also  has 
assiuned,  instead  of  leaving  it  to  the  conti"actors.  and 
will  supply  all  the  sand  and  gravel  used  throughout 
the  work  in  properly  graded  mixtures  made  up  at  a 
large  central  screening  plant  at  the  district's  gravel 
pit  at  about  mile  30.  Local  conditions  made  this  pre- 
caution necessary  for  the  sand  and  gravel  obtainable 
in  the  vicinity  of  Winnipeg  varies  widely  in  quality. 
It  is  a  glacial  deposit,  in  which  the  strata  are  not  uni- 
form, due  to  outwash  in  ancient  times.  The  deposits 
are  found  in  various  locations  over  the  whole  length 
of  the  aqueduct  line,  and  vary  in  depth  and  in  their 
character  of  stratification,  as  to  sizes  of  particles.  Un- 
der such  conditions  to  have  given  the  contractors  free 
rein  in  getting  their  own  sand  and  gravel  would  have 
required  a  standard  of  excellence  of  inspection  which 
would  have  been  impossible  of  attainment  and  ex- 
ceedingly costly,  and  would  have  resulted  in  the  pro- 
duction of  concrete  containing  too  much  sand  or  too 
much  stone — in  other  words  a  poi'ous  concrete  which 
it  was  essential  to  avoid.  The  district,  therefore,  de- 
cided to  supply  the  contractor  with  sand  and  gravel 
mixed  ready  for  use,  and  to  this  end  secured  exten- 
sive gravel  deposits  which  were  selected  after  thor- 
ough and  careful  inspection  by  test  borings  and  care- 
ful mechanical  analyses  of  samples  of  the  strata  made 
at  the  district's  laboratory  in  Winnipeg. 

The  aim  has  been  to  obtain  a  thorough  knowledge 
of  the  locations  where  coarse  material  ])redominates, 
where  fine  material  is  to  be  found  and.  where  material 
of  an  intermediate  character  exists.  It  \vill  then  be 
attempted  to  work  with  steam  shovels  through  the 
diflferent  deposits  in  such  directions  and  to  such 
depths  as  will  give  a  raw  material  necessary  for  a 
proper  aggregate  with  as  little  waste  as  possible- 
With  this  in  formation  in  hand  it  is  expected  that 
there  will  be  not  over  5  per  cent,  waste  in  the  ma- 
terial collected  by  the  shovel. 

Central  Screening  Plant 

The  steam  shovels  will  load  into  dump  cars  at  the 
gravel  bins  and  the  cars  will  be  hauled  in  trains  to  a 
central  screening  and  mixing  plant,  where  the  raw  ma- 
terial will  be  discharged  upon  inclined  screen  bars 
which  will  intercept  any  excessively  large  sizes.  The 
material  passing  these  bars  will  be  raised  by  eleva- 
tors to  revolving  screens  and  separated  into  four  sizes 
— fine,  intermediate,  coarse  and  over-size.  The  over- 
size pieces  will  go  to  a  crusher  and  thence  again  to 
the  revolving  screen.  The  material  is  sufficiently 
clean  to  obviate  the  necessity  of  washing. 

The  screened  material  will  drop  into  three  bins 
each  provided  with  a  spout  in  the  bottom  discharg- 
ing on  to  a  separate  endless  belt.  These  three  belts 
deliver  to  a  third  belt  running  at  right  angles  to  them 
and  leading  to  the  storage  bins.  The  fine,  interme- 
diate and  coarse  material  is  made  to  discharge  on  the 
conveyor  belts  at  predetermined  rates  based  analyses 
and  inspection,  so  that  the  material  as  it  enters  the 
storage  bin  is  properly  graded. 

Studies  of  samples  froin  different  pits  indicate  that 
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there  will  pioljaljly  be  an  excess  <jf  line  material,  bas- 
ing tlie  proportionate  amount  of  intermediate  and  line 
upon  the  amount  of  coarse,  and  that  if  a  definite  mix 
of  the  three  sizes  were  detenninud  upon  there  would 
be  a  considerable  waste  of  material.  Laboratory  in- 
vestifjations  indicate,  however,  that  by  making  use  of 
some  of  the  extremely  fine  sand,  which  would  ordin- 
arily be  wasted,  a  very  dense  concrete  can  be  produced 
with  practically  no  waste.  In  such  cases  the  coarser 
material  serves  simply  as  pudding  stones.  This  C(jn- 
crete,  in  wliich  the  fine  material  has  been  used,  has 
been  found  to  flow  easily  and  be  water-tight. 

The  district  has  established  a  laboratory  for  con- 
crete tests  at  headcpiarters  in  Winnipeg.  Large  speci- 
mens for  crushing  are,  through  the  courtesy  of  the 
Engineering  Department,  tested  in  the  laboratory  of 
the  University  of  Manitoba-  llere  8-in.  concrete  cyl- 
inders are  broken  by  compression,  using  various  mix- 
tures of  line,  intermediate  and  coarse  gravel;  blocks 
are  subjected  to  j)crmeability  tests  in  the  district's 
laboratory. 

Delivery  of  Graded  Material 

From  the  storage  bins  at  the  central  plant  the  pro- 
]>erly  pro])ortioned  mixture  of  sand  and  gravel  will 
discharge  into  trains  of  air-dump  cars  which  will  be 
hauled  to  the  work  and  dumped  upon  the  wooden  plat- 
form along  the  aqueduct  trench,  previously  referred 
to.  The  contractors  will  take  the  sand  and  gravel 
from  the  platform,  working  at  right  angles  to  the 
track  so  as  to  prevent  any  segregation  of  material. 
P'.xperience  may  show  that  segregation  may  occur  to 
a  small  extent  during  transportation,  or  that  some  of 
the  fine  material  will  be  lost  through  cracks  in  the 
cars.  If  so,  arrangements  to  ship  out  extra  sand,  as 
may  lie  necessary,  will  be  made. 

Construction  Methods  to  Be  Uniform 

The  aqueduct  has  been  divided  into  live  ctintract 
sections,  awarded  to  three  contractors.  In  order  that 
uniform  methods  may  be  followed  on  each  section  of 
the  work  all  of  the  contractors  have  arranged  to  se- 
cure one  type  of  form  from  the  lUaw  Steel  Construc- 
tion Company,  thus  systematizing  methods  of  con- 
creting throughout  the  entire  job.  The  inside  aque- 
duct forms  will  l)c  collapsible  and  plans  have  been  for- 
mulated for  handling  the  work  in  such  a  way  as  to 
permit  continuous  progress  both  on  straight  portions 
and  on  curves. 

A  very  important  construction  feature  will  be  the 
use  of  straight  sections  of  forms  on  curved  iiortions 
of  the  aqueduct.  The  curved  alignment  will,  in  reality, 
be  a  series  of  tangents  of  15-ft.  lengths;  at  tlie  gaps 
in  the  forms  where  these  angles  occur  wood  tillers  will 
be  used.  All  of  the  curves  in  the  alignment  have  the 
same  radius,  .SO  ft.,  and  no  curve  will  require  more 
than  three  LS-ft.  sections  of  form.  On  each  section  of 
each  contract  it  is  planned  to  make  the  concreting  pro- 
gress 90  ft-  daily. 

The  schedule  of  work  laid  out  for  the  year  1915  is 
shown  in  the  table  below. 

The  chairman  of  the  administration  board  of  the 
Greater  Winnipeg  Water  District  is  Mr.  R.  D.  Waugh, 
Mayor  of  Wiimipcg.     The  two  commissioners  are  Mr. 

Contract  Length  in 

No.  ...  Contractor  Feet 

.10    J.  H.  Xrcroblay  Company,  Limited 20,600 

31     Thos.  Kelly  *  Sons 27,000 

,13  WinnipcK  Aqueduct  Construction  Company  . . .  32,660 
:i;!  WiunipcK  .'\quoduct  Construction  Company  . .  31,020 
34     Winnipeg  Aqueduct  Construction  Company  ..     10,800 


S.  11.  Reynolds,  C.E.,  chairman,  and  Mr.  James  il. 
Ashdown,  who  was  Mayor  of  VN'innipeg  when  tlie 
water  question  was  investigated  in  1907.  To  Mr. 
Thomas  R  Deacon,  C.E.,  President  of  the  Canadian 
Club  of  Winnipeg,  and  former  Mayor'  of  the  city,  is 
due  much  of  the  credit  for  making  a  reality  of  the 
water  supply  project  for  the  district.  It  was  under 
his  administration  that  the  project  took  definite  shajjc, 
that  the  Greater  Winnii)eg  Water  District  was  organ- 
ized, that  the  surveys  were  made,  the  railway  built 
and  the  contracts  for  the  construction  of  the  aqueduct 
awarded- 

Mr.  W.  il.  Chace  is  Chief  Engineer  of  the  work  and 
Mr.  James  H.  Fuertes,  of  New  York,  is  Consulting  En- 
gineer. 

An  article  dealing  with  the  methods  and  cost  of 
making  test  borings  for  the  Winnipeg  Shoal  Lake 
Aqueduct  was  published  in  our  issue  of  April  21st 
last.  For  the  information  published  herewith  we  arc 
indebted  to  The  Engineering  Record,  of  New  York 
City. 


The   Proper   Method   of   Mixing    Concrete 

IT  is  no  doubt  almost  an  accepted  princijile  among 
contractors  that  the  order  of  placing  concrete 
material  in  a  mixer  is  of  no  importance.  Occa- 
sionally a  specification  is  written,  and  more  rare- 
ly followed,  under  which  it  is  required  that  the  com- 
ponent parts  of  the  concrete  be  placed  in  the  mixer 
in  some  prescribed  order;  but  the  general  practice  is 
to  throw  in  the  cement,  aggregate  and  water  in  any 
convenient  order,  or,  in  case  a  measuring  hopper  is 
employed,  all  at  once.  In  hand-mixing,  of  course,  the 
old  practice  of  first  mixing  the  dry  sand  and  cement 
still  prevails,  but  that  is  because  when  all  the  materials 
are  thrown  on  the  board  together  and  doused  with 
water  it  is  difficult  to  get  men  to  turn  over  the  mass 
of  wet  concrete  long  enough  to  insure  a  well-mixed 
mortar,  says  a  writer  in  Concrete  Age.  The  stronger 
and  more  efficient  machine  is  thought  to  remove  this 
difficulty. 

Cause  of  Density  of  Concrete 

Some  pressure  tests  on  concrete  pipe  were  made 
recently  by  a  company  attributing  the  density  of  the 
concrete  obtained — first,  to  its  richness — a  l:ljj:2i/j 
mix  being  used — and,  second,  to  the  method  of  mixing 
with  especial  attention  paid  to  the  order  of  placing 
the  materials  in  the  mixer. 

According  to  the  method  used,  the  mixer  is  first 
charged  with  the  proper  amount  of  water  (established 
by  experience  and  observation),  and  into  that  the  ce- 
ment is  dumped ;  the  mixer  is  then  turned  until  a  well- 
mixed  grout  results.  Into  this  is  dumped  the  stone, 
and  after  this  has  been  turned  sufficiently  to 
insure  the  coating  of  all  the  stone  particles  the 
sand  is  put  in  and  the  turning  continued  until  the 
sand  particles  are  well  covered  and  have  apparently 
filled  all  the  voids  in  the  cement-coated  stone. 

It  may  be  that  the  users  of  this  method  are  cor- 
rect in  their  assumption  that  the  order  of  placing  is 
responsible  for  the  exceptionally  dense  concrete  which 
they  achieve,  but  others  think  that  the  effectiveness 
of  the  method  is  due  not  so  much  to  the  order  of 
placing  the  materials  as  to  the  length  of  time  taken 
between  placing  the  separate  components,  which  ad- 
ded together  make  the  total  length  of  time  of  mixing 
somewhat  longer  than  in  the  normal  mixing  of  con- 
crete. 

This  naturally  leads  to  the  query,  "Is  enough  at- 
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tention  paid  to  the  length  of  time  of  mixing  in  ma- 
chine-mixed concrete?"  Are  not  most  contractors 
too  hasty  in  getting  the  batch  out  of  the  mixer?  A 
piece  of  western  construction  is  reported  in  which  it 
is  stated  that  2,150  cubic  yards  of  concrete  were  mixed 
in  an  eight-hour  day  in  four  one-yard  mixers.  This  is 
somewhat  more  than  one  mix  a  minute  for  each  ma- 
chine. Regardless  of  the  type  of  machine  used,  would 
not  a  two-minute  period  give  a  concrete  sufficiently 
better  to  warrant  the  use  of  more  machines,  with  their 
additional  cost  of  purchase  and  operation? 

As  construction  is  now  generally  carried  on  the 
time  of  mixing  is  governed  entirely  by  the  observing 
eye  of  an  inspector  or  superintendent.  When  it  seems 
to  him  that  the  various  parts  that  go  to  make  up  the 
concrete  have  reached  a  proper  intermingling  the  batch 
is  dumped.  If  it  is  a  fact  that  after  a  certain  amount 
of  mixing,  easily  determined  by  the  expert  eye,  the 
component  parts  of  the  concrete  become  so  thorough- 
ly intermixed  that  no  perceptible  increase  in  quality 
of  the  concrete  will  result  from  further  mixing,  this 
method  of  ocular  inspection  is  correct  enough,  but  if 
it  is  probable  that  an  increase,  even  slight,  in  future 


strength  may  result  from  mixing  the  concrete  beyond 
the  time  when  it  seems  to  be  thoroughly  mixed,  then 
in  the  scientific  development  of  concrete  construction 
such  time  should  be  ascertained. 

We  believe  that  some  tests  have  been  carried  on 
to  investigate  the  proper  time  of  mixing  concrete, 
but  these  tests  have  not  been  so  conclusive  nor  have 
they  had  such  wide  publicity  as  to  be  of  much  value. 
There  is  a  field  here  for  future  investigation,  which 
some  testing  laboratories  should  take  up  soon.  Un- 
doubtedly most  of  the  concrete  which  is  made  is  mixed 
in  too  short  a  time.  If  by  adding  to  that  time  we  can 
increase  the  density  of  the  concrete,  and  thus  improve 
its  water-resisting  qualities  or  prolong  its  future  life, 
we  are  certainly  justified  in  the  additional  expense  of 
extra  mixing.  It  may  be  difficult  to  estimate  precise- 
ly the  efifect  of  this  additional  mixing,  but  unless  there 
is  absolute  certainty  that  it  does  no  good  it  would  be 
at  least  a  good  insurance.  The  difficulty,  of  course,  is 
not  in  determining  whether  additional  mixing  is  desir- 
able, but  in  ascertaining  some  method  by  which  the 
exact  time  of  increased  mixing  may  be  rationally  de- 
termined, and  that  is  the  field  of  the  testing  engineer. 


Economics  of  Concrete  Construction 


By  DeWitt  V.  Moore 


CONCRETE  is  a  peculiar  building  material  in 
that  it  is  manufactured  on  the  job,  whereas 
stone,  brick,  steel  and  wood  are  delivered  on 
the  site  ready  for  the  structure.  The  cost  of 
stone  as  delivered  is  determined  by  its  quality  and 
hardness  and  by  the  distance  of  transportation  and  the 
cost  of  quarrying  and  dressing.  The  cost  of  the  brick 
is  determined  by  the  quality  of  the  clay  from  which 
it  is  produced,  the  method  of  transportation,  and  also 
by  the  cost  of  labor  to  handle,  sort,  and  select.  The 
cost  of  steel  is  more  nearly  consistent ;  but  even  this 
material  is  afifected  by  the  character  of  the  material, 
the  shapes  into  which  it  is  rolled,  the  sizes  of  such 
shapes,  and  the  distance  of  transportation.  The  cost 
of  timber  is  Hkewise  afifected  by  the  character  of  the 
wood,  the  size  of  the  pieces,  the  grade  and  the  distance 
of  transportation. 

In  all  of  the  foregoing  standard  building  materials, 
no  man  would  think  of  bidding  without  first  ascertain- 
ing what  was  required,  and  then  obtaining  a  price  from 
those  who  were  qualified  to  furnish  the  specified  ma- 
terial. In  the  case  of  concrete,  it  would  appear  that 
the  elements  entering  into  its  construction  are  in  most 
cases  entirely  overlooked — that  concrete  is  treated  in 
the  estimate  without  any  regard  to  the  varying  char- 
acter of  the  materials  and  proportions  entering  into 
it.  This  is  not  as  true  now  as  it  was  a  few  years  ago ; 
but  it  is  still  true  in  a  great  many  j)roposals. 

Selection  of  Gravel  or  Stone. — Most  specifications 
allow  either  gravel  or  stone  to  be  used.  Where  good 
gravel  can  be  obtained,  it  is  preferable  to  stone  from 
a  cost  standpoint,  and  it  is  more  easily  handled 
throughout  the  entire  operation  of  mixing  and  placing. 
Broken  stone  is  usually  obtained  from  quarries,  and 
must  be  transported  by  railrcjad  cars,  unloaded  by 
hand,  and  then  hauled  to  the  location  of  the  work. 
Gravel,  on  the  other  hand,  when' loaded,  is  hauled 
directly  to  the  site  of  the  work.  From  a  cost  stand- 
point, therefore,  we  have  two  reasons  why  gravel  is 
preferable:    (1)    Under    ordinary    conditions    there    is 


less  manual  labor  connected  with  its  delivery;  (2) 
there  is  less  cost  for  manual  labor  due  to  the  nature 
of  the  material — a  laborer  can  shovel  approximately 
twenty  ])er  cent,  more  gravel  than  stone  under  the 
same  conditions. 

If  the  gravel  is  good,  the  resulting  work  is  equal 
to  or  better  than  broken  stone  concrete.  A  good  m 
gravel  for  concrete  should  be  of  varying  sizes  wherein  g 
the  size  of  the  pebbles  ranges  downward  from,  say, 
2j/2  inches  to  %  inch.  The  proportions  of  sizes  should 
be  such  that  there  is  approximately  fifty  per  cent, 
of  each  size  with  reference  to  the  next  largest.  Con- 
crete made  of  such  materials  will  be  homogeneous, 
dense  and  of  great  strength.  Either  gravel  or  stone 
should  be  watched  very  carefully  for  foreign  materials, 
such  as  lumps  of  clay  from  stripping  the  hardpan 
strata,  sticks,  deca3-ed  material,  etc.  So-called  yellow 
gravel  is  not  necessarily  a  sign  of  weakness,  although 
such  a  deposit  should  be  examined  carefully.  In  many 
cases  such  a  surface  discoloration  is  caused  by  leach- 
ings  from  deposits  of  strata  of  oxide  of  iron  or  other 
materials. 

Selection  of  Sand. — Much  that  has  been  said  about 
gravel  is  true  of  sand,  except  that  sand  is  more  im- 
portant, in  a  sense,  than  gravel.  Sand  should  be  rela- 
tively clean  and  of  varying-sized  grains.  Such  a  sand 
is  much  better  than  when  of  even-sized  particles,  and 
I  think  I  am  safe  in  saying  that  silt  up  to  five  per  cent, 
will  not  afifect  the  strength  of  the  resulting  concrete. 
If,  however,  sand  is  silty  to  any  such  extent,  care  must 
be  taken  that  the  work  is  cleaned  every  morning  (this 
same  remark  applies  to  the  gravel) ;  for  if  this  is  not 
done,  there  will  arise  to  the  surface  of  each  day's 
work  a  soft,  slimy  substance  which  has  no  strength  and 
which  will  form  strata  of  demarcation  between  the 
successive  courses.  Other  things  being  equal,  it  is  bet- 
ter to  import  sand  at  an  increased  cost,  using  local 
gravel,  than  to  use  local  sand  and  import  gravel  and 
stone. 

Selection  of  Cement. — At  the  present  time  theare  aire 
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so  many  brands  of  Portland  cement  of  recognized  val- 
ue that  as  far  as  quality  and  ability  to  withstand  tests 
are  concerned  there  is  little  choice.  When  it  comes 
to  large  and  important  work,  however,  it  is  well  to 
consider  the  cai)acity  of  the  plant  and  be  sure  of  its 
ability  to  deliver  the  cement  on  time  and  in  the  quan- 
tity rc((uired. 

Selection  of  Machinery. — Various  tyi)es  of  work 
naturally  demand  various  types  of  machinery  and  ar- 
rangement, but  in  general  it  may  be  said  that  a  small 
mixer  is  not  economical.  Use  nothing  smaller  than  an 
18  cu.  ft.  mixer,  which  will  deliver  }4  cu.  yd.  of  mixed 
concrete,  and  use  a  larger 'mixer  than  this  if  the  work 
will  justify  it.  Also  in  general  it  may  be  stated  that 
each  batch  from  the  mixer  should  be  handled  as  a 
whole  as  nearly  as  possible  to  the  place  of  deposit. 
The  wheelbarrow  is  no  longer  the  primary  method  of 
transportation  of  concrete.  There  is  no  doubt  as  to 
the  consensus  of  opinion  being  in  favor  of  batch  mix- 
ers ;  but  whatever  the  type  adopted,  it  will  be  well 
in  the  long  run  to  install  20  to  25  per  cent,  more  boiler 
and  machine  power  than  is  specified  by  the  manufac- 
turer. 

When  Hand  Mixing  is  Justified.-:-Hand  mixing 
cannot  be  expected  to  be  as  uniform  as  machine  mix- 
ing; and  yet,  if  proper  care  is  taken  under  intelligent 
supervision,  good  results  can  be  secured.  From  the 
standpoint  of  cost  hand  mixing  is  preferable  when 
the  work  is  so  small  as  not  to  justify  the  installation 
of  a  machine.  For  instance,  on  a  job  of  a  couple  of 
hundred  cubic  yards  probably  $100  would  be  expend- 
ed in  installing  and  rigging  the  mixer,  or  a  cost  of  50 
cents  per  cubic  yard ;  and  it  is  doubtful  if  hand  mixing 
would  cost  any  more  than  this  diflference.  Again,  hand 
mixing  is  preferable  in  connection  with  large  work 
where,  in  order  to  reach  isolated  portions  of  the  work, 
it  is  more  economical  to  mix  by  hand  than  to  wheel 
long  distances.  Hand  mixing  is  most  important  when 
constructing  floors,  sidewalks  and  pavements  on  a 
natural  gravel  foundation  where  it  is  possible  to  shovel 
material  directly  upon  the  op]K)site  side.  Under  no 
circumstances  can  machine  mixing  compare  in  cost 
with  this  method  where  conditions  will  permit  of  its 
use. 

Mixing  Concrete. — For  ordinary  work  concrete 
should  be  mixed  wet,  soupy,  h'rom  the  stantl])oint  of 
cpudity,  care  of  handling  and  manipulation,  resulting 
finish  and  cost  of  surfacing,  there  is  absolutely  no 
question  as  to  this  ])oint.  This  choice  of  wet  concrete 
applies  to  walls,  bridges,  reinforced  concrete  buildings, 
etc.,  but  for  sidewalks  and  ]iavcments  economy  de- 
mands a  dry  mixture  reciuiring  tamping  in  order  that 
the  workmen  ap])lying  the  fuiish  may  follow  as  cptick- 
ly  as  possible  after  the  depositing  of  the  concrete. 

Placing  Concrete. — No  concrete  should  be  placed 
until  it  is  definitely  determined  that  the  forms  arc  cor- 
rect and  properly  braced.  It  is  cheaper  to  delay  the 
work  than  to  cut  out  work  already  done.  Concrete 
should  be  placed  as  (piickly  as  possible  after  mixing, 
and  not  be  disturbed  afterwards.  When  being  placed 
it  is  abused  to  the  greatest  extent.  W'e  take  great  care 
of  a  green  brick  wall,  but  do  not  hesitate  to  walk  over 
and  conduct  operations  over  concrete  which  has  not 
reached  its  final  set,  thereby  destroying  the  surface 
of  the  concrete  for  all  time.  While  this  may  not  be 
serious  in  some  cases,  it  is  certainly  ni)t  desirable  in 
thin  concrete  slabs.  Concrete  is  better  placed  by 
chutes  than  by  wheelbarrows,  cars,  etc.,  for  the  rea- 
son that,  by  chuting,  the  material  is  kept  constantly 


in  the  process  of  mixing  until  it  is  deposited  in  the 
work.  With  barrows  or  carts  the  heavier  particles 
settle  to  the  bottom,  and  when  the  mixture  is  dumped 
into  the  work  there  is  a  separation.  Chuting  also  al- 
lows the  placing  of  the  concrete  with  a  minimum  of 
working  back  and  forth  over  the  work  just  completed. 

The  ideal  condition  would  be  the  completion  of  the 
work  without  interruption ;  but,  as  this  cannot  be  at- 
tained, care  should  be  taken  in  the  location  of  and  in 
the  manner  of  constructing  the  connection  joints  as  the 
work  progresses.  Breaks  should  be  made  preferably 
at  the  centre  of  columns  transverse  of  girders.  Slab 
spans  may  be  joined  longitudinally  over  centres  of 
girders  or  beams,  but  this  method  should  be  con- 
sidered a  second  choice.  Columns  should  not  be 
poured  all  at  one  time.  Generally  a  height  of  4  ft. 
should  be  allowed  to  set  for  three  or  four  hours  be- 
fore the  second  pouring.  Slabs,  girders,  and  beams 
should  be  poured  continuously  up  to  the  determined 
joint  where  stop  forms  have  been  placed.  The  method 
of  pouring  girders  up  to  the  bottom  of  the  slab,  and 
then  afterwards  placing  the  slab,  is  not  desirable.  The 
method  of  pouring  a  slab  and  allowing  the  material 
to  slope  down  over  the  girder,  and  then  beginning  the 
next  day,  gives  a  slip-slab  joint  which  cannot  be  re- 
commended. In  all  concrete  work  stops  should  be 
made  on  horizontal  and  perpendicular  lines  at  the  lo- 
cations mentioned,  the  forms  being  carefully  placed. 

Finish  of  Concrete. — We  are  wrong  in  our  present 
practice  of  finishing  concrete  surfaces.  The  surface 
finish  of  a  piece  of  concrete  should  be  an  integral  part 
of  the  main  construction,  and  of  the  same  mixture  and 
same  composition.  The  time  was  when  we  were  called 
upon  to  plaster  and  apply  a  surface  coat  to  vertical 
surfaces.  After  a  good  many  years  of  argument  by  the 
practical  concrete  workman,  we  have  reached  a  jjoint 
where  such  surfaces  are  finished  generally  by  spad- 
ing, so  as  to  bring  the  finer  particles  to  the  surface 
and  force  the  large  particles  back  so  that  they  are  not 
exposed.  We  are,  however,  following  the  old  prac- 
tice in  respect  to  horizontal  surfaces,  applying  a  thin 
coating  of  rich  mixture  on  top  of  our  cheaper  concrete 
base.  In  order  to  secure  the  best  results  we  should 
so  manipulate  our  concrete  as  to  bring  our  finish  to 
the  surface  from  the  material  of  the  concrete  base. 
\\lien  we  reach  this  point  we  shall  have  less  trouble 
with  checking,  insufficient  bond,  and  so  on,  and  such 
a  finish  can  be  obtained  easily  by  the  use  of  proper 
tt)ols  for  tam])ing. 

Construction  of  Forms  and  Centres. — If  there  is 
one  clement  entering  into  the  cost  of  concrete  which 
is  neglected,  it  is  the  cost  of  forms  and  centres.  So 
far  as  is  known  to  the  writer,  no  architect  or  engineer 
ever  submits  to  a  bidder  a  plan  for  this  part  of  the 
construction.  Even  the  specifications  are  vague  and 
indefinite,  leaving  it  to  the  individual  contractor  to 
plan  his  own  work.  Some  go  to  one  extreme,  and  use 
a  great  deal  more  timber  than  is  necessary ;  others 
to  the  other  extreme,  and  use  so  little  and  of  such  light 
construction  that  the  work  is  out  of  line  and  out  of 
plumb.  When  it  is  considered  that  the  cost  of  forms 
and  centres  represents  from  20  to  33  1/3  per  cent,  of 
the  cost  of  every  cubic  yard  of  concrete  placed,  under 
average  conditions,  it  is  hard  to  understand  why  the 
subject  is  not  given  more  consideration. 

Ordinarily  it  is  left  to  the  carpenter  boss  to  put 
up  something  by  rule  of  thumb  and  by  his  judgment 
based  on  past  experience.  There  is  nothing  practical 
about  such  a  method.    The  designs  for  the  forms  of 
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any  structure  should  be  planned  carefully  to  accomp- 
lish the  results  with  a  minimum  of  material  and  labor, 
giving  due  consideration  to  the  maximum  amount  of 
salvage  in  the  material.  It  is  our  contention  tliat,  ac- 
companying the  plans  for  any  structure,  there  should 
be  prepared  by  the  engineer  and  architect  a  sheet 
detail  drawing  showing  how  forms  should  be  con- 
structed, thereby  insuring  quality  of  workmanship  and 
placing  all  bidders  upon  the  same  basis.  If  this  is 
done  there  is  nothing  to  hinder  any  contractor  from 
submitting  an  alternate  design. 

Types  of  Reinforcement. — Ty]>es  of  reinforcement 
now  on  the  market  may  be  classified  as  follows:  (1) 
Plain  bars,  either  medium  or  high-carbon  steel ;  (2' 
plain  bars,  deformed  or  cold-worked  to  secure  de- 
formation (this  classification  includes  cold-twisted 
and  hot-twisted  square  bars) :  (3)  special  patented 
types  of  plain  or  deformed  patented  bars;  (4)  built-up 
bars — meaning  thereby  coml^ination  of  various-sized 
members  in  order  to  utilize  the  quantity  of  steel  to  the 
best  advantage;  (5)  built-up  frames  composed  of  bars 
of  various  sizes,  generally  used  for  beams,  girders,  and 
columns;  (6)  floor-slab  reinforcement  of  sheet  metal, 
sheared,  punched,  or  expanded  in  order  to  distribute 
the  steel  through  the  mass,  and  delivered  in  sheets ; 
(7)  cold-woven  wire  similar  to  fencing  material,  de- 
livered in  rolls;  (8)  secondary  reinforcement  in  the 
way  of  hoops  or  bands  for  columns,  stirrups  for  beams, 
and  spacers  for  rods,  all  of  which  may  be  made  of 
hoop  iron  or  wire. 

Selection  of  Reinforcement. — Considering  the  vari- 
ous types  of  reinforcement  just  mentioned  and  the 
many  modifications  now  on  the  market,  it  is  a  difficult 
proposition  to  select  the  best ;  and  generally  the  selec- 
tion is  determined  by  the  price  submitted  by  the  com- 
mercial engineers  bidding  under  sub-contract  to  fur- 
nish the  metal.  To  a  certain  extent  this  method  is 
dangerous,  but  it  is  hard  to  suggest  a  remedy.  Indi- 
vidual preference  and  experience  are  always  a  very 
large  element. 

Placing  Reinforcement. — The  design  of  a  concrete 
structure  contemplates  the  placing  of  the  reinforce- 
ment in  exactly  the  position  shown  by  the  plans  and 
cross-sections  of  the  various  members.  Designers  are 
usually  quite  conservative  in  their  allowance  for  the 
protection  of  steel  by  fireproofing  the  concrete  below 
it ;  and  the  contractor  had  better  err  on  the  safe  side 
and  take  advantage  of  this  allowance,  rather  than  keep 
above  same.  Often  reinforcement — and  especially  light 
bars,  expanded  metal,  and  wire  fabric — are  laid  upon 
the  forms,  and  then  afterwards  manipulated  by  a  hook 
as  the  concrete  is  placed,  jerking  the  reinforcement 
upward  so  that  the  concrete  may  flow  underneath. 
This  is  dangerous,  inasmuch  as  there  is  no  gauge  to 
determine  the  final  position  of  the  reinforcement;  and 
if  the  concrete  flows  under  the  reinforcement  in  too 
large  a  quantity  it  is  almost  impossible  to  replace  the 
reinforcement  without  rebuilding  the  entire  work. 

Automatic  spacers  and  devices  for  the  accurate 
placing  of  the  steel  are  readily  obtainable,  and  should 
be  used.  Naturally  there  is  some  increase  of  cost 
due  to  such  a  method — but  it  is  money  well  expend- 
ed. Special  care  should  be  taken  in  placing  steel  in 
girders  and  beams  to  distribute  and  arrange  the  bars 
so  that  each  individual  part  may  be  incorporated  with- 
in an  individual  part  of  the  concrete.  The  reinforce- 
ment for  columns  should  be  accurately  made,  and 
wired  with  the  hoops  and  stirrups  in  place  before  it  is 
erected  in  place  ready  to  build  the  column  forms 
around  it.     While  good  results  can  be  secured  from 


bar  reinforcement,  the  author  at  this  time  is  in  favor 
of  built-up  columns  of  light  structural  shapes,  for  the 
reason  that  the  integrity  of  the  whole  building  de- 
pends upon  the  column  construction,  and  a  failure  of 
any  one  column  is  liable  to  result  in  a  failure  of  the 
entire  building.  Perhaps  the  most  important  reinforce- 
ing  detail  in  respect  to  proper  placing  is  top  reinforce- 
ment or  reverse  flexure  bars.  No  matter  what  the  de- 
signer may  have  in  mind  in  theory,  or  how  these  bars 
are  proportioned  with  reference  to  the  main  reinforce- 
ment at  the  centre  of  the  slab  or  beam,  it  is  absolutely 
essential  that  these  top  bars  be  placed  accurately  and 
that  they  be  not  disturbed  afterwards.  This  is  easier 
said  than  done.  The  main  reinforcement  is  embedded 
in  the  solid  concrete  below  the  surface,  and  is  pro- 
tected from  disturbance.  The  top  reinforcement  is 
close  to  the  surface,  where  it  is  afTected  by  the  future 
operations,  and  also  w-here  the  free  ends  project  in 
case  of  a  break  at  the  joints  in  the  progress  of  the 
work.  These  free  ends,  if  jarred,  will  often  break 
the  bond  of  the  half-bar  extending  into  the  work.  The 
placing  of  loose  stirrups  is  a  task  requiring  very  care- 
ful supervision ;  and  this  is  one  of  the  strong  argu- 
ments for  built-up  sections  wherein  the  stirrup  shear 
members  are  rigidly  connected.  Finally,  the  employ- 
ment of  an  expert  mechanic  or  steel  worker  at  in- 
creased wages  over  common  labor  is  justified  by  the 
importance  of  this  part  of  the  work. 

Proportions  of  Concrete. — It  is  very  usual  to  speci- 
fy 1 :2j4  :5  or  1 :3  :6  for  the  jjroportions  of  cement,  sand, 
and  gravel  for  plain  or  monolithic  concrete  work  ;  and 
the  usual  specification  for  reinforced  concrete  is  1  part 
cement,  2  parts  sand,  and  4  parts  gravel,  although 
some  engineers  specify  a  richer  mixture  for  columns. 
Inasmuch  as  there  still  exists  a  general  ignorance  on 
this  point  whereby  these  specifications  are  under- 
stood as  being  1  -ly^  or  1 :9  or  1  :6  respectively,  it 
would  seem  best  that  the  specifications  should  read 
that  a  mortar  should  be  mixed  of  one  part  of  cement 
to  so  many  parts  of  sand,  and  this  mortar  should  then 
be  mixed  with  so  many  parts  of  the  aggregate. 

Proportions  of  Concrete  for  Strength. — The  ideal 
mixture  of  concrete  assumes  that  the  aggregate  and 
mortar  are  mixed  in  such  proportions  that  the  most 
dense,  solid,  and  homogeneous  mass  is  secured.  This 
result  may  be  secured  by  expert  engineering  super- 
vision, but  in  reality  the  good  common  sense  of  the 
expert  concrete  laborer  may  be  depended  upon.  The 
artisan  who  is  accustomed  to  handle  concrete  can 
determine,  by  the  appearance  of  the  concrete  mixture 
and  by  working  the  mixture,  whether  he  is  securing 
the  best  results ;  and,  after  a  long  experience,  the  au- 
thor is  inclined  to  say  that  he  would  just  as  soon  trust 
a  practical  common-sense  laborer's  opinion  as  base  his 
work  upon  the  report  of  a  so-called  expert  engineer. 

Proportions  of  Concrete  for  the  Cost. — If  a  1:2:6 
mixture  will  satisfy  the  necessary  strength  required 
for  construction,  there  is  no  necessity  of  specifying 
a  1 :2 :4  mixture,  inasmuch  as  the  first  mixture  will 
require  approximately  1  bbl.  per  cubic  yard,  while  the 
latter  will  require  lJ/2  bbls. — a  diiiference  of  at  least 
50  cents  per  cubic  yard  in  actual  cost.  In  many  cases 
for  footings  and  monolithic  work,  ^  bbl.  per  cubic 
yard  of  concrete  is  all  that  is  necessary.  Why  specify 
a  rich  mixture  when  one  with  a  less  amount  of  cement 
will  answer  the  purpose?  If  the  contractor  is  at  all 
skilled  in  estimating,  the  extra  cost  will  be  included 
in  his  proposal. 

Estimating  after  Proper  Analysis. — No  proposals 
should  be  made  upon  a  concrete  job  until  a  proper 
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analysis  has  been  made  of  all  the  elements  entering  say  that  a  job  where  reinforcement  is  made  up  of 
into  the  construction.  It  is  not  sufficient  to  say  or  small  bars  less  than  ^4  inch  will  cost  much  more  a 
to  guess  that  the  cost  of  a  cubic  yard  is  so  much,  but,  ton  for  labor  than  for  large  sections.  Good  judgment 
instead,  an  analysis  sh(nild  be  made  of  the  cost  of  a  must  prevail  in  this  particular.  It  is  very  seldom  that 
cubic  yard  of  concrete  under  the  conditions  specified,  an  estimate  will  be  made  based  on  the  labor  and  the 
There  are  a.  great  many  elements  entering  into  the  tonnage  of  each  size  bar.  Rather  it  is  the  practice  to 
cost  determined  by  such  an  estimate,  which  will  be      strike  an  average  labor  price  in  harmony  with   the 

stated  briefly  in  the  following:  class  of  work  to  be  encountered  with  reference  to  the 

Cost  of  Materials. — Whether  tlie  concrete  is  to  be  different  sizes  of  reinforcement.    It  is  well  to  remem- 

inade  of  a  natural  mixture  of  gravel,  or  of  stone  and  her,  however,  that  it  takes  practically  as  long  for  the 

sand   in   various   j)roportions,   determines   the   cost  of  steel  man  to  place  and  wire  a  ^-inch  bar  as  a  3^-inch 

the  aggregate.     The  amount  of  cement  <lei)ends  upon  bar,   while   the   tonnage   is  only  one-fourth  as  great; 

the  proportions  of  the  concrete,  as  also  do  the  amounts  and  this  point  should  be  kept  in  mind  in  making  an 

of  gravel,  stone,  and  sand.     The  cost  of  water  for  estimate. 

proper  manipulation   should   not  be  overlooked.     In  Cost  of  Work    as    Affected    by    General    Charge 

cities  the  cost  of  water  is  determined  by  rates  of  9  Items. — There  arc  a  great  many  items  of  the  cost  of 

or  10  cents  per  cubic  yard.     Outside  of  cities  the  cost  concrete  work  which  are  not  included  in  the  cost  of 

depends  upon  the  labor  necessary  to  secure  the  water,  materials,    labor,    forms,    centres,    reinforcement,    etc. 

Cost  Affected  by  Locality. — Concrete  work  remote  These  costs  consist  of  installing  and  removing  mach- 
frum  populous  centres  cannot  be  done  at  the  same  inery,  coal,  oil,  repairs  and  fittings  to  machinery,  gen- 
price  as  that  close  to  such  centres,  unless  the  work  eral  charge  items  such  as  rope  and  bolts,  and  the  loss 
is  so  remote  that  a  permanent  camp  can  be  construct-  on  petty  tools  such  as  shovels.  Such  costs  may  be 
ed  and  the  laborers  held  by  the  very  remoteness  of  determined  on  the  basis  of  so  much  a  cubic  yard ;  or, 
the  work.  .  Work  that  is  at  some  distance  from  the  preferably,  they  may  be  determined  on  the  percentage 
point  of  supply  must  beat'  a  charge  for  the  transi)orta-  of  labor  on  different  classes  of  work.  No  matter  what 
tion,  handling,  and  hauling  of  raw  materials.  This  is  the  method  of  determination,  the  costs  are  real  ex- 
a  labor  charge  which  is  chargeable  to  material,  inas-  penses,  and  are  as  justly  chargeable  as  those  for  the 
much  as  the  materials  should  be  considered  as  f.o.b.  gravel  or  cement  entering  into  the  work, 
the  job ;  but  nevertheless,  the  cost  is  increased  per  Summarized  Detail  Estimate  of  the  Cost  of  One 
cubic  yard  in  the  proposal.  Yard  of  Concrete. — In  line  with  the  foregoing  remarks 

Cost  Affected  by  Character  of  Labor  and  Character  and  the  importance  of  the  detail  study  of  concrete,  we 
of  Work. — (iood  i\nierican  labor  will  accomplish  at  submit  the  estimate  for  a  cubic  yard  of  concrete  which 
least  hfty  per  cent,  more  a  day  than  foreign  labor,  according  to  specifications  should  be  of  a  1:2:4  mix- 
American  labor,  however,  is  scarce  and  preferential,  ture  to  be  used  for  j)urposes  of  building  construction  ; 
American  labor  differentiates  between  clean-cut  con-  and  making  these  estimates,  we  desire  to  lay  emphasis 
Crete  work  under  favt)rable  conditions  and  Concrete  on  the  fact  that  no  two  jobs  cost  the  same  when  item- 
work  under  adverse  conditions,  excessive  water,  and  ized  in  this  way: 

other  disadvantages.    The  same  work  may  cost  a  great  0.9  cu.  yd.  gravel  at  $1.20 $1.08 

deal   more    when    built    under    unfavorable    conditions  0.45  cu.  yd.  sand  at  $1.00 45 

than  when  liuill  in  tnwii.  ]  Vi  bbls.  of  cenu-nt  at  $1.20 1.80 

Cost  of  Work  as  Affected  by  Forms. — A  wall  of  Water jo 

concrete   27   ft.   thick   may   be   retained   by   the   same  200  ft.  B.M.  of  lumber  at  $20  used  four  times  at  20  p?r 

foms  and  the  same  amount  of  form  labor  as  are  neces-  cent.  less  each  time  used,  less  40  per  cent,  salvage.     1.08 

sary  for  a  wall  1  ft.  thick.     In  the  latter  case  the  cost  Reinforcement,  ir>o  lbs.  per  cu.  yd.  at  2^^  cents 3.75 

per  cubic  yard  of  concrete  is  27  times  as  great.     It  is  

not  safe,  therefore,  to  estimate  the  cost  of  forms  on  Total  cost  of  materia! $8.26 

a  l)asis  of  guess  price  ])er  cubic  yard  of  concrete.  Each  Labor  centres  120  ft.  at  $20 2.40 

individual  job  should  be  estimated  for  the  amount  of  Labor  forms,  80  ft.  B.M.  at  $30 2.40 

timber  work   as  carefully  as   for  any  other  item.      It  Labor  reinforcement.  150  lbs.  at  l>^  cents 75 

does  not  matter  whether  the  cost  is  estimated  on  the  

basis  of  floor  foot  or  concrete  surface  or  upon  a  basis  Total  labor $  7.55 

of   feet   board   measure   of   lumber:   the   result   is   the  ("■encral  charge  items,  proportion  of  labor  15  per  cent  $  1.13 

same,  inasmuch  as  this  important  branch  of  concrete  Total  actual  cost  1  cu.  yd.  concrete $16.94 

construction   reccixos  individual  consideration.  i.'n,.i,  ;.wi:,.:,i.,^i  ;.^k  ♦!,„.  :,  a        i     1       •  ■  i 

i,acn  nuliMdual  job  that  is  encountered  should  be 

Cost    of    Work    as    Affected    by    Centres.— There  estimated  in  this  saiue  manner.    It  might  not  be  neces- 

seems  to  be  a  misunderstanding  as  to  the  separation  sary  to  throw  the  cost  of  forms  and  centres,  reinforce- 

of  forms  and  centres.     Properly  speaking,  forms  ccm-  ment,  etc.,  into  the  co.st  per  cubic  vard  of  coiicrete ;  but 

sist  of  the  timber  work  to  form  those  mend)ers  of  con-  however  the  estimate  is  made,  it  should  consider  all 

Crete  construction,     such     as     columns,  girders,  etc.,  these  items,  and  in  the  end  the  result  will  be  the  same 

which  must  jntssess  a  certain  regularity  of  form  and  If,  in  addition,  there  is  to  be  applied  a  surface  coat  of 

evemiess  of  outline.     Centres,  properly  speaking,  con-  finish,  its  cost  must  be  added. 

sist  t)f  timber  supports  for  floor-slabs,  bridge  centres,  If  there  is  only  one  item  which  adds  to  the  cost 

etc.    Where  the  great  amount  of  labor  on  timber  work  it  is  the  form  and'  centre  work.     For  instance,  in  the 

is  expended  solely  for  the  puri)ose  of  supporting  the  detail  estimate  just  given  the  cost  of  limiber  ai'id  form 

mass  at  a  uniform  or  definite  height  the  unit  cost  is  and  centre  labor  is  $5.S8.     If  the  work  had  been  twice 

nnich  loss  than  for  forming  for  individual  nuMubers.  as  heavy,  the  cost  of  this  labor  would  only  have  been 

Cost  of  Work  as  Affected  by  Reinforcement.— Fab-  half  as  much  a  cubic  yard.    This  should  bring  home  to 

ricated  reinforcement  will  cost  luuch  more  delivered  to  every  estimator   the   importance  of  dealing  with   the 

the  job  than  loose  bars,  but,  on  the  other  hand,  will  temporary  structural  timber  work  as  a  separate  unit. 

cost  nuich  less  to  place  in  position.     It  is  needless  to  I'^rsonally  the  writer  would  rather  guess  at  the  amount 
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of  reinforcement  per  cubic  yard  than  guess  at  the  cost 
of  forms  and  centres.  The  cost  of  labor  is  dependent 
upon  the  amount  of  concrete  placed  on  the  square 
foot  of  area  of  work  covered,  inasmuch  as  the  cost  of 
placing  depends  upon  the  distance  travelled  and  the 
amount  handled.  The  greater  the  distance,  the  less 
the  quantity  and  the  more  cost  per  unit;  and  the  less 
the  haul,  the  greater  the  mass  aijd  the  less  the  cost 
per  unit.  Such  labor  cost  may  reach  anywhere  to  $5 
a  yard ;  and  it  is  suggested  that  a  careful  study  be 
given  each  job  to  determine  the  amount  of  foot-pounds 
of  work  necessary  to  complete  it. 

Cost  Records  and  Cost  Accounting. — It  is  suggest- 
ed and  recommended  that  each  separate  and  distinct 
job  should  be  given  a  detail  cost  recording  in  line  with 
the  foregoing,  in  order  that  future  work  may  be  esti- 
mated properly.  It  is  a  very  simple  matter  to  arrange 
a  cost  record  book  with  a  system  of  time  reports,  so 
that  such  records  may  be  obtained  and  recorded  with- 
out increase  in  labor  or  cost. 

Contractors  and  the  Public. — During  the  last  few 
years  much  has  been  written  on  the  standing  and  rela- 
tion of  contractors  to  public  officials,  to  engineers  and 
to  parties  that  let  work  to  contract,  but  little  if  any- 
thing has  been  written  as  to  the  standing  of  contrac- 
tors in  their  relation  to  the  public.  Contractors  and 
the  public  should  be  closely  allied,  especially  as  re- 
gards public  work. 

For  the  construction  of  public  structures  contrac- 
tors play  an  important  part.  It  has  been  through 
them  that  many  millions  of  dollars  have  been  saved  in 
the  United  States  and  Canada  to  the  taxpayers,  the 
public.  This  has  been  due  to  the  fact  that  not  only 
have  the  contractors  done  work  better,  but  also  much 
cheaper,  than  that  done  by  the  day  labor  method.  For 
this  reason  there  should  be  a  close  bond  between  con- 
tractors and  the  public,  as  the  cheaper  work  is  done  the 
smaller  will  be  a  citizen's  taxes.  This  is  also  the  case 
when  better  work  is  done,  as  if  a  structure  serves  its 
purpose  longer  less  money  will  have  to  be  raised  to 
maintain  and  renew  it.  This  is  especially  true  of  road 
and  street  work.  Thus  the  contractor  is  a  real  friend 
to  the  public — hardly  a  philanthropist,  for  he  in  turn 
is  paid  for  his  work,  but  if  the  contract  S3'slem  were 
done  away  with  in  America  taxes  would  be  bound  to 
be  higher. 

Unfortunately  the  ideal  relations  that  should  exist 
between  contractors  and  the  public  do  not  exist,  and 
contractors  are  looked  upon,  to  a  great  extent,  as 
grafters.    This  has  been  due  to  a  number  of  causes. 

First,  contractors  themselves  have  been  to  blame, 
not  so  much  to-day,  but  in  the  past.  It  has  been  a 
prevalent  idea  that  public  money  was  legitimate  prey 
to  any  one.  The  farmer  felt  that  work  on  the  country 
roads  should  be  done  by  him,  as  in  this  way  he  worked 
out  his  tax,  or  got  back  part  of  the  money  he  had  so 
paid.  He  was  not  very  zealous  in  doing  his  work. 
To  stop  and  talk  for  half  an  hour  did  not  worry  him,  as 
he  felt  he  was  partly  his  own  boss,  and  it  was  not  any 
one's  business  if  he  did  waste  his  time.  The  man 
working  for  a  city  is  wasteful  of  materi;:ls  and  thinks 
nothing  of  loafing,  for  he  says,  "the  city  is  rich."  Thus 
it  was  common,  not  only  for  these  people,  but  also  for 
contractors,  to  think  the  public  treasury  was  there  to 
be  looted,  and  combines  and  deals  were  made  to  parcel 
out  contracts.  This  idea  was  strong,  and  the  public 
has  learned  that  it  much  suffer  in  consequence,  so 
that  to-day  more  is  demanded  of  those  who  work  for 
the  public. 


Then  contractors  have  been  blackmailed  by  poli- 
ticians and  dishonest  public  ofificials  so  that  they  have 
been  compelled  to  give  up  some  of  their  profits  to  these 
men.  This  still  goes  on  in  some  cases,  but  there  is  a 
demand  from  the  public  that  it  should  cease  and  the 
practice  is  not  as  prevalent  as  it  once  was. 

These  things  have  caused  the  public  to  distrust 
contractors  and  to  believe  that  they  have  made  fabu- 
lous fortunes  on  public  contracts,  and  the  daily  papers 
have  added  to  this  belief  by  publishing  sensational 
articles  and  cartoons  of  contractors  looting  the  public 
treasury.  In  most  cases  contractors  have  been  more 
sinned  against  than  sinning. 

A  contractor  is  viewed  by  the  public  as  being  a 
sharp,  shrewd  man  living  on  the  public,  making  ex- 
orbitant profits  on  his  work,  and  being  the  friend  of 
public  officials  and  politicians.  Because  of  his  sup- 
posed wealth  the  contractor  is  respected  somewhat, 
and  even  held  in  awe,  and  the  public  is  always  inter- 
ested in  him  and  his  doings.  This  was  shown  in  the 
case  of  James  B.  McDonald,  the  contractor  at  the  head 
of  the  company  that  built  the  first  subway  in  New- 
York.  His  name  was  known  to  nearly  every  man  in 
the  city.  He  was  looked  upon  as  a  genius,  as  a  multi- 
millionaire. The  name  of  the  engineer  who  planned 
and  supervised  the  construction  of  the  subways  was 
hardly  known  to  the  public,  and  the  financiers  who 
backed  the  contractor  and  made  his  work  possible 
were  given  scant  notice.  This  contractor  was  an  able 
man,  but  he  only  followed  the  engineers'  plans  and  in- 
structions ;  and  sub-contractors,  many  of  whom  \yere 
unknown  to  the  public,  did  the  actual  construction. 
Mr.  McDonald  was  not  a  wealthy  man,  and  the  greater 
part  of  the  profits  made  on  the  subway  were  tied 
up  in  litigation  and  ultimately  went  to  his  backers. 
Yet  his  work  placed  him  at  the  head  of  the  contract- 
ing profession  in  New  York  City. — The  Cement 
World. 


Faith   at  Waterloo 

NAPOLEOX  hurled  the  llower  of  France 
against  Wellington's  solid  squares  of  British 
steel.  The  Iron  Duke  re-formed  his  broken 
lines  and  waited  for  the  next  charge.  Napo- 
leon was  pitiless  :  Wellington,  stolid.  The  former  took 
a  chance :  the  latter  had  faith  in  his  men,  faith  in  the 
allies,  and  above  all  faith  in  Blucher.  These  are  times 
of  trial ;  for  some  men  these  are  times  when  business 
faith  is  shaken  to  its  foundations :  yet  Wellington's 
squares  held  until  Blucher  arrived.  Wellington  had 
confidence — and  confidence  is  half  the  battle.  The 
manufacturer  advertising  his  products  in  the  engineer- 
ing and  contracting  world  must  have  faith  in  the  value 
of  advertising.  Faith  won  the  battle  of  Waterloo,  and 
faith  will  win  the  war  in  Europe  and  business  battles 
in  Canada. 


It  is  reported  that  at  the  works  of  the  Bethlehem 
Steel  Compan}',  South  Bethlehem,  Pennsylvania,  ten 
per  cent,  of  the  workmen  were  formerly  Germans,  but 
that  the  number  has  now  been  reduced  to  four  per 
cent.  Bomb  plots,  with  the  f)bject  of  interfering  with 
the  prduction  of  war  materials  for  the  Allies,  are  feared. 
A  guard  of  twenty-five  men  is  constantly  on  duty,  and 
each  department  of  the  factory  has  been  separated  from 
other  departments,  while  the  workmen  are  not  allowed 
to  pass  from  one  building  to  another  without  a  special 
permit. 
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Strengthening  the  Macadam  Road   to  Meet 
Modern  Traffic 

(Contributed) 

FOR  many  years  the  navies  of  the   world   have 
seen  a  contest  between  the  maker  of  armour 
plate  and  the  pun.     It  began  when  the  Mer- 
rimac    sailed    out     I)efore    the    fleets  of  the 
United    States   and    let   the    cannon   balls   bounce    off 
its  iron-plated  sides,  whereupon  all  the  naval  Runs  in 
the  world  became  obsolete.     So  guns  of  higher  i)ower 


West  Webster  Street.  Chillicothe,  Mo.,  showing  condition  of  road  BEFORE  Tarvia  was  used. 


were  created — guns  which  punctured  the  armour  plate 
of  that  day  with  neatness  and  disjiatch.  'l"hereuj)on 
the  armour-maker  produced  heavier  and  stronger  steel; 
whereupon  the  gun-maker  again  ])roduced  more  power- 
ful guns. 

.'\  similar  contest,  as  old  as  man,  has  been  waged 
between  the  vehicle  and  the  road.  Thanks  to  the 
genius  ol  MacAdam  there  was  a  long  period  in  recent 
history  when  the  road  easily  withstood  the  vehicle. 
The  smooth,  hard  macadam  road,  however,  invited  the 
development  of  the  automobile,  and  still  more  recent- 
ly the  motor  truck,  and  luacadam  roads  were  doomed 
to  swift  and  general  destruction.  Now,  however,  the 
road  is  getting  the  l)etter  of  it  again,  thanks 
to  the  development  of  the  modern,  bitumin- 
ous binders  of  which  Tarvia  is  the  best 
known. 

Many  of  the  old  macadam  roads  do  not 
re((uire  rebuilding,  and  processes  have  been 
developed  for  applying  Tarvia  to  the  old 
surface  in  such  a  way  as  to  preserve  them 
from  the  ravages  of  modern  traflic.  In 
building  new  roads  or  rebuilding  the  old, 
Tarvia  binders  are  used,  those  being  so 
strong  that  the  stones  are  held  in  jjlace  des- 
pite all  the  efforts  of  traffic  to  dislodge  them. 

It  is  now  ten  years  since  these  modern 
binders  were  introduced  into  this  country 
and  the  experience  of  many  communities 
runs  back  t)ver  the  whole  period.  In  New- 
ton, Massachusetts,  for  instance,  there  is  a 
section  of  Newton  Boulevard  which  was 
treated  with  Tarvia  nine  years  ago  at  a  cost 
of  14c.  per  sijuare  yard.  The  cost  of  main- 
tainance  of  the  whole  Newton  Houlevard, 
comprising  five   miles  of  the  most   heavilv 


travelled  automobile  road  out  of  Boston,  has  been 
brought  down  to  $1,200  a  year.     The  road  is  60  ft. 

wide. 

Cleveland,  Ohio,  has  a  stretch  on  Bellflower  Road 
which  was  put  down  in  1905,  and  which  has  been  in 
service  ten  years.  Many  other  towns  experimented 
with  Tarvia  in  the  early  days,  and  have  now  settled 
down  to  the  use  of  this  material  as  a  fixed  policy. 
Plainfield,  N.J.,  one  of  these,  now  has  thirty-six  miles 
of  well-kept,  tarviated  road,  the  result  of  a  consistent 
and  economical  policy  that  was  inaugurated 
in  1908.  Another  town  is  Westfield,  N.J., 
with  upwards  of  nineteen  miles  of  smooth 
roads  that  have  been  maintained  and  made 
dustless  with  Tarvia  at  a  very  low  cost. 

Important  parks  and  cemeteries  have 
adopted  Tarvia  for  their  roads.  The  tarvi- 
ated roads  are  clean  enough  and  dry  enough 
to  use  as  walks  and  at  the  same  time  the 
surface  will  withstand  the  transportation  of 
heavy  monuments.  Graceland  Cemetery,  in 
Chicago,  began  to  tarviate  its  roads  in  ISXK, 
and  now  it  has  completed  the  treatment  of 
its  entire  system.  Government  engineers 
have  been  using  Tarvia  largely  in  the  roads 
about  Washington,  the  White  House  Drive- 
way having  been  maintained  With  this  ma- 
terial since  1911. 

The  use  of  tarvia-reinforced  roads  may 
he  said  to  be  in  its  infancy.  The  automobile 
has  spread  over  the  continent  and  the  motor 
truck  is  fast  following.  The  latter  is  already 
a  serious  problem  in  England  and  in  some 
of  the  most  congested  centres  of  the  United 
The  more  efficient  the  motor  truck  becomes, 
t  will  carry,  and  the  greater  will  be 


States. 

the  larger  load.< 

the  burden  it  imposes  on  the  roadway.    Motor  bus  and 

jitney  also  bring  their  problems. 

Plain  macadam  without  bituminous  treatment  must 
become  everywhere  a  thing  of  the  past  as  it  has  al- 
ready done  in  many  localities.  Unfit  for  modern  traf- 
fic it  must  be  discarded  in  favor  of  roads  that  are 
firmly  united  by  some  plastic  bituminous  binder  like 
Tarvia.  

In  Switzerland  a  fireproof  building  material  is 
made  by  compressing  Portland  cement  and  asbestos 
fibre  into  blocks. 


The  same  street  .\FTER  Tarvia  was  usad. 
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The  Evolution  of  Asphalt  Pavement  Construc- 
tion in  Toronto 


By  Geo.  Powell, 

IN^  the  year  1888  the  first  asphalt  pavement  was  laid 
in  Toronto,  on  Ba)'  Street,  between  King  and 
Front  Streets.  The  construction  of  this  pavement 
created  a  great  deal  of  interest,  as  it  marked  tiie 
inception  of  an  entirely  new  class  of  pavement  in  To- 
ronto. Almost  any  time  during  the  day  crowds  could 
be  seen  on  the  sidewalks,  showing  a  very  deep  inter- 
est in  what  was  going  on,  especially  when  the  surface 
gang,  composed  mostly  of  negroes,  started  to  work- 

The  men  employed  on  the  surface  work  were  prac- 
tically all  imported  from  the  States,  and  it  was  quite 
a  long  time  before  there  were  enough  local  men  suffi- 
ciently well  broken  in  on  the  work  to  make  it  unneces- 
sary to  retain  the  negro  experts  longer.  To-day  there 
are  perhaps  two  or  three  colored  men  still  engaged  in 
the  work  of  laying"  asphalt  pavements. 

At  the  present  time  the  construction  of  any  pave- 


Mr.  George  Powell,  Deputy  City  Engineer  ol  Toronto. 


ment,  be  it  asphalt  or  something  else,  creates  only  a 
])assing  interest,  to  such  an  extent  have  the  people  be- 
come accustomed  to  modern  methods  of  building  good 
roads. 

The  specifications  governing  the  construction  of 
this  first  pavement  were  somewhat  meagre  and  appai- 
ently  the  five-year  guarantee  demanded  was  thought 
to  be  sufficient  protection.  .The  foundation  was  com- 
posed of  6  ins.  of  hydraulic  cement  concrete  of  the  tol- 
lovving  proportions :  1  part  hydraulic  cement,  2  parts 
sand,  and  suflficient  crushed  stone  or  brick  to  give  a 
surplus  of  mortar  when  rammed.  A  rather  indefinite 
specificatioUj  you  will  admit.  However,  the  work 
must  have  been  good,  for  a  large  portion  of  the  orig- 
inal concrete  is  still  on  the  street  and  does  not  show 
any  signs  of  failure. 

The  surface  consisted  of  a  cushion  coat,  Yz-m.  in 
thickness,  and  a  surface  of  2  ins.,  or  a  total  depth  of 
wearing  surface  of  2^/2  ins.  The  usual  methods  of 
rolling  and  finishing  were  used.  The  cushion  coat  was 
of  poorer  mixture  than  the  surface  and  served  no  use- 
ful purpose  except  that  it  would  have  probably  proved 


Deputy  City  Engineer 

difficult  to  rake  to  an  even  surface  a  mi.xture  having 
so  great  a  thickness  as  2]^  ins. 

Tiiis  type  of  pavement  was  used  (jn  all  streets, 
wiiether  of  light  or  heavy  traffic,  until  1892,  except  that 
in  1889  the  proportions  for  the  concrete  were  changed 
and  Portland  cement  was  s])ecified.  The  proportions 
were  as  follows:  I  part  Portland  cement,  5  parts  sand, 
and  enough  broken  stone  (no  bricks  this  time)  to  give 
a  surplus  of  mortar  when  rammed.  In  1892  the  popu 
larity  of  the  asphalt  pavement  become  very  appar- 
ent, but  the  cost,  which  was  upwards  of  $4.00  per 
sq.  yd-,  was  prohibitive ;  so  a  new  pavement  for  light 
traffic  streets  as  designed,  which  reduced  the  cost  to 
about  $2.50  ])er  sq.  yd. 

This  light  asphalt  pavement  consisted  of  a  4-iii. 
concrete  base,  with  a  2-in.  asphalt  surface.  No  cush- 
ion was  used  in  the  construction  of  this  pavement.  In 
1895  the  possibilities  of  the  light  asphalt  pavement 
became  very  apparent,  for  in  that  year  the  light  pave- 
ment was  used  on  all  residential  streets.  The  specifi- 
cation became  standardized,  and  the  price  had  been, 
reduced  to  about  $2.00  per  sq.  yd.  The  concrete  was 
composed  of  1  part  cement,  3  parts  sand  and  6  parts 
stone.  The  surface  was  2  ins.  in  thickness,  with  no 
cushion  or  binder-  From  1895  to  1910  the  light  a.s- 
phalt  pavement  was  the  standard  for  residential  or 
light  traffic  streets,  the  only  change  occurring  in  1901, 
when  the  proportions  of  stone,  sand  and  cement  in  the 
concrete  were  changed  to  1 :3 :7. 

During  this  interval  by  far  the  greater  part  of  the 
yardage  of  asphalt  pavements  laid  in  the  city  was  of  the 
light  type ;  and,  generally  speaking,  it  has  given  the 
greatest  satisfaction.  The  price  of  this  pavement  was 
at  one  time  as  low  as  $1.30  per  sq.  yd.,  caused  by  an 
e])idemic  of  price  cutting,  but  a  fair  average  during 
this  time  would  prabably  be  $1.75  per  sq.  yd.  The 
guarantee  varied  from  5  to  10  years.  To-day  there 
are  many  of  these  pavements  that  are  out  of  guaran- 
tee and  that  are  giving  good  service ;  and  the  repairs 
required  annually  are  not  so  serious  as  to  render  it 
necessary  to  resurface  the  streets. 

The  popularity  of  this  type  of  pavement,  however, 
led  to  difficulties,  and  in  several  instances  this  type  of 
construction  was  used  on  streets  that  were  of  residen- 
tial character  at  the  time  the  pavement  was  laid,  but, 
due  to  the  good  pavement  and  the  changed  character 
of  the  district,  a  much  heavier  traffic  reached  the 
street  than  was  anticipated,  with  the  result  that  the 
pavements  failed  either  on  the  stn-face  or  in  the  foun- 
dation a  few  years  after  the}^  were  constructed.  These 
mistakes  in  judgment,  together  with  the  advent  of  the 
high  speed  motor  truck,  led  us  in  1910  to  discontinue 
the  construction  of  the  light  pavement  altogether. 

In  1908  a  medium  type  of  pavement  was  introduc- 
ed to  provide  for  those  strets  that  were  not  entirely 
residential,  and  on  which  it  was  considered  that  heavy 
traffic  might  occiu"  in  the  future.  This  was  an  effort 
to  provide  a  cheap  pavement  for  all  classes  of  traffic 
and  at  the  same  time  to  prevent  a  recurrence  of  the 
trouble  referred  to  above  in  connection  with  the  light 
])a\ement. 

This  pavement  consisted  of  a  5-in-  foundation  of 
1:3:7  mix,   1-in.  of  binder  and  2  ins.  of  surface.     In 
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1910  this  type  was  siiljstitiitcd  for  the  Jij^lit  i)avcmcnt 
and  became  the  standard  for  all  streets  except  tliose 
in  the  downtown  district  or  those  upon  which  there 
were  street-car  lines. 

'I'nrninj,''  now  to  tlie  heavy  pavements,  we  find 
(here  was  little  or  no  clianj^e  from  1?^88  to  1900  with 
the  excci)lions  noted  above  in  regard  to  changes  in 
the  |)roportions  for  concrete.  In  1900  tiie  cushion 
coat  was  aliandoncd  and  a  binder  coat  ^i^-i'i-  in  thick- 
ness was  substituted,  with  a  surface  of  l-H  ins.  The 
])inder  ])rovided  a  better  mechanical  Ijond  between  the 
asplialt  surface  and  the  concrete  foiuidation,  and  it 
was  also  supposed  to  prevent  the  absorption  of  mois- 
tiue  from  tiie  concrete,  causing  the  pavement  to  de- 
teriorate from  1)elow.  In  1903  another  change  was 
made  in  the  surface.  The  total  de])lh  of  surface  was 
increased  to  3  ins.,  made  up  of  1-in.  of  base  and  2  ins. 
of  top.  From  1903  to  1913  the  heavy  pavement  con- 
sisted of  6  ins-  of  1  -.Z:?  concrete,  1-in.  of  binder  and  2 
ins.  of  surface.  In  1914  the  l)inder  course  was  in- 
creased to  lJ/2  in.s.,  the  surface  remaining  at  2  ins.,  and 


what  is  termed  a  "close"  binder  was  specified  instead 
of  the  open  binder  formerly  used. 

The  open  binder  was  composed  of  %-m.  stone 
coated  with  asphalt,  with  little  or  no  fines,  while  the 
close  binder  is  made  of  graded  stone  with  sufficient 
fines  added  to  at  least  partially  fill  the  voids. 

The  close  binder  was  adopted  for  two  reasons: 
first,  on  account  of  the  difficulty  in  getting  the  open 
Ijinder  to  stay  in  place  during  the  process  of  laying 
the  surface,  and  second,  it  was  considered  that  a  bet- 
ter surface  could  be  produced  by  using  a  binder  that 
was  at  least  partially  filled  to  start  with. 

Towards  the  close  of  1914  the  depth  of  concrete 
used  on  streets  with  track  allowances  was  increased 
from  6  ins.  to  8  ins.,  as  it  was  thought  that  the  heavy 
impact  stresses  caused  by  large  motor  trucks  with 
steel  tires  were  likely  to  cause  failure  of  the  narrow 
strips  of  pavement  alongside  the  rails,  as  it  is  quite 
impossible,  under  present  conditions  in  Toronto,  to 
get  any  reasonable  distribution  of  traffic  on  the  streets 
where  car  tracks  are  constructed. 


Methods  of  Repairing  Brick  Pavements 
After  Street  Openings 


S( )  nnuh  of  tlic  mcciianism  of  a  modern  city  lies 
under  the  surface  of  its  streets  that  the  question 
of  street  repair  is  scarcely  less  vital  than  that  of 
good  original  paving  construction,  if  streets 
are  to  be  constantly  serviceable.  The  exca\  ator  is  the 
worst  foe  of  any  pavement,  and  the  efficient  repair 
man  is  its  best  friend,  and  will  be  so  long  as  sewer, 
water,  gas,  telephone,  power  and  steam  lines  are  laid 
in  conduits  or  trenches. 

Foresight  will  lessen  the  number  of  o])enings  that 
it  is  necessary  to  make  in  a  completed  i)avcment,  but 
no  pavement  is  ever  laid  in  a  growing  town  without 
the  certainty  that  it  will  be  disturlied  from  time  to 
time.  Ill  Cleveland,  where  we  liave  a  preponderating 
mileage  of  brick  streets,  it  has  been  necessary  to  work 
out  careful  methods  for  the  replacement  of  brick  pav- 
ing that  has  l)een  disturbed.  \\  bile  the  process  calls 
for  workmanlike  exactness,  we  pride  ourselves  on 
patching  brick  streets  so  that  their  strength  is  unim- 
paired, and,  in  many  instances,  so  that  the  patch  can- 
not be  noticed  by  a  casual  observation.  This  is  more 
than  can  be  said  for  some  other  forms  of  pavement. 

Our  first  precaution  is  to  have  the  city  re-lay  all 
the  disturbed  iiavcmcnt.  Service  corporations  and 
other  private  C(}ncerus  are  permitted  to  make  openings 
ill  streets  upon  filing  proi)er  application.  Willi  this 
application  must  come  a  deposit  sufficient  to  cover 
the  cost  of  replacing  the  pavement-  The  city  inspects 
the  methods  of  excavation,  and  i)articularly  dictates 
the  methods  of  backfilling.  I'.ut  vvhou  it  comes  to  the 
actual  re-paving  no  one  but  the  employees  of  my  de- 
IKUtmcnt  are  entrusted  to  do  the  work.  The  cost  i.s 
deducted  from  the  deposit,  and  the  balance,  if  aii}-,  is 
returned  to  the  party  making  the  excavation. 

I  am  a  firm  believer  in  the  policy  of  compelling  the 
return  of  all  excavated  earth  to  the  trench.  Only  in 
case  of  rock  excavation  would  I  make  any  exception. 
It  may  be  argued  that  the  pipe  or  conduit  takes  up  a 
certain  amount  of  sjiace  and  that  therefore  a  corres- 
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ponding  volume  of  earth  may  be  left  out  of  the  trench. 
Hut  experience  shows  that,  by  tapping,  more  earth 
can  always  l)e  returned  to  a  trench  than  was  remo\ed 
from  it,  and  the  practice  of  requiring  it  all  to  be  re- 
turned leaves  no  pretext  for.  spongy  backfills,  which 
are  a  dangerous  menace  to  the  security  of  any  pave- 
ment. 

In  replacing  a  brick  pavement  over  a  trench  we  ad- 
Iiere  closely  to  the  original  specifications  used  in  con- 
structing the  pavement,  levelling  the  subgrade  and 
laying  successively  the  concrete  base,  the  sand  .nvl,;.  ,.> 
and  the  brick. 

The  joint  of  the  completed  patch  with  the  Miiyina, 
pavement,  must  be,  of  course,  in  the  original  serrated 
pattern.  In  making  the  cut  through  the  pavement 
sometimes  alternate  bricks  will  be  broken  in  the  mid- 
dle, leaving  a  series  of  broken  bricks  along  the  edge  ol 
the  cut.  These  half  bricks  must  be  "toothed"  out  with 
a  chisel.  We  use  one  about  18  ins.  long,  so  that  none 
but  whole  bricks  remain.  It  is  then  possible  to  break 
joints  in  patching.  A  patch  which  does  not  dovetail 
into  the  original  pavement,  but  leaves  a  long  straight 
longitudinal  joint  between  patch  and  pavement,  can- 
not be  condemned  too  strongly- 

I  may  remark  that  a  long-handled  chisel  is  the 
best  instrument  to  use  in  making  the  original  cut  in 
a  pavement.  After  an  opening  has  been  broken  with 
a  maul  the  chisel  can  be  used  to  cut  and  pry  out  each 
brick  separately,  making  a  cleaner  opening  and  facili- 
tating the  patcher's  job. 

Matching  brick  for  the  patch  is  an  important  mat- 
ter- If  the  color  and  size  coincide  with  the  original 
pavement,  the  patch  will  be  scarcely  noticeable.  The 
brick  should  be  carefully  measured  in  matching  for 
size.  Where  the  new  bricks  are  a  hair's  breadth  thick- 
er than  the  old  ones  the  courses  are  thrown  out  of 
series  and  good  joints  are  impossible. 

The  proper  compacting  of  the  sand  cushion  pre- 
sents a  difficulty  that  is  not  found  in  new  jobs  of  pav- 
ing. Probably  sand  has  been  lost  from  the  original 
cushion  during  excavation,  and  it  is  necessary  not  onlv 
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to  compress  the  sand  cushion  downward  in  marking 
the  repair,  but  to  force  it  laterally  under  the  edges  of 
the  old  pavement.  For  this  purpose  we  use  a  form  of 
sand  rammer,  consisting  of  an  iron  handle  6  ft.  in 
length,  with  a  rectangular  head  turned  at  an  angle  of 
45  degrees  from  the  line  of  the  handle.  This  compacts 
the  sand  at  the  edge  of  the  cut,  and  an  ordinary  wood- 
en rammer  or  a  narrow  hand-roller  does  the  same  ser- 
vice for  the  width  of  the  patch. 

Grouting  must  be  done  with  care  and  exactness, 
two  to  four  applications  being  swept  into  the  joints, 
and  the  brick  swept  clean  at  the  last  application.  The 
remaining  part  of  the  task  is  simple  precaution  against 
disturbances  while  the  grout  is  setting.  The  jiatcli 
should  be  covered  with  three  inches  of  moist  sand  and 


barricaded  for  a  period  of  ten  days  or  two  weeks.  It 
is  a  good  extra  precaution  to  barricade  the  entire 
street,  where  conditions  permit,  and  thus  avoid  the  jar 
of  passing  vehicles;  but  this  is  rarely  possible  on  the 
ordinary  busy  street,  so  the  best  that  we  can  do  is  to 
keep  traffic  ofT  the  patch  during  the  period  of  setting. 

These  were  the  methods  used  in  replacing  over  42,- 
000  feet  of  pavement  last  year.  Our  department  deals 
with  man}-  kinds  of  pavements,  and  while  there  are 
others  upon  which  superficial  repairs  can  be  made 
more  easily  and  promptly,  there  is  none  in  which  the 
original  strength  of  the  pavement  is  restored  more 
fully  than  in  a  brick  pavement  when  there  is  due  care 
in  the  workmanship  and  a  careful  selection  of  materi- 
als. 


The  Importance  of  Maintenance  in  Road  Work 


By  Major  W.  W,  Crosby 


Tin*'  importance  of  proper  maintenance  cannot  be 
ovier-estimated.     In  the  older  European  coun- 
tries its  importance  is  fully  appreciated,  and 
the   reputation   for   good    roads   that    some   of 
these  countries  enjoy  rests  upon  their  careful  and  effi- 
cient maintenance  work. 

It  seems  strange  that  in  this  country  the  extrava- 
gance of  the  neglect  of  proper  maintenance  has  not  at- 
tracted more  attention-  It  is  a  well-known  fact — or 
it  should  be — that  the  neglect  of  maintenance  increases 
the  amount  of  deterioration  out  of  all  proportion  to 
the  time  involved,  and,  therefore,  correspondingly  in- 
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creases  the  cost  of  repair-  In  other  words,  if  a  newly 
built  road  without  maintenance  will  require  $100  for 
repairs  at  the  end  of  the  first  year,  at  the  end  of  the 
second  year  it  will  require,  not  twice  that  amount,  but 
more  than  twice  that  amount;  at  the  end  of  the  third 
year,  not  three  times  $100,  but  something  like  $1,000, 
or  even  more.  At  the  end  of  five  years,  the  bill  for 
putting  the  road  back  into  good  condition  would  be, 
not  $500,  but  more  likely  $2,500.  If,  on  the  other  hand, 
$100  would  have  put  it  in  good  condition  at  the  end  of 
the  first  year,  and  this  $lOO  had  been  expended  pro- 
perly, then  another  $100  would  have  been  required  at 
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the  end  of  the  second  year,  and  at  the  end  of  five  years 
$500,  not  $2,.500,  would  have  to  be  expended. 

There  is  no  question  but  that  the  same  system  of 
constant  care  over  the  roadbed  as  is  adopted  by  the 
railroads  is  the  most  economical  for  highway  work. 
As  a  general  thing,  the  construction  and  maintenance 
work  of  the  railroads  of  this  country  has  been  i^erform- 
ed  efficiently  and  economically,  and  it  is  reasonable 
to  assume  therefore  that  the  constant,  careful  main- 
tenance of  railroad  tracks  and  other  properties  is  con- 
sidered by  the  railroads  as  simply  good  business  and 
that  their  judgment  in  the  matter  is  worth  respecting. 
Why  then  should  exactly  the  opposite  view  ajiparently 
be  taken  by  highway  authorities? 

Where  highway  maintenance  has  been  attenii)ted 
to  some  extent  two  schemes  have  been  adopted  quite 
generally,  and  probably  the  bulk  of  the  maintenance 
in  this  country  has  been  carried  out  under  one  or  the 
other  of  these.  One  is  the  assignment  of  a  more  or 
less  definite  section  of  a  public  road  to  an  individual 
for  maintenance.  This  man  is  credited  with  a  limited 
fund,  and  in  general  is  left  to  his  own  devices  for  per- 
forming the  work,  for  selecting  the  time  of  its  per- 
formance, and  for  its  quality.  In  the  majority  of  cases 
the  result  has  been  a  failure,  and  the  reasons  for  such 
a  result  are  the  natural  ones.  In  the  first  place,  the 
man  is  selected  usually  on  political  grounds,  and  not 
on  the  ground  of  economy  and  efficiency.  In  the  sec- 
ond place,  when  a  selection  is  made  with  the  intention 
of  picking  the  best  possible  man  for  the  place,  the  lack 
of  definite  agreement  as  to  what  work  shall  be  done 
and  how  and  where  it  shall  be  done  results  in  the  ])er- 
formance  of  the  work  when  it  best  suits  the  man  hav- 
ing it  in  charge. 

In  the  other  scheme  of  so-called  maintenance,  a 
man  is  selected  to  take  charge  of  the  work  in  a  con- 
siderable portion  of  the  area  covered  by  the  central 
authority,  and  there  is  placed  to  his  credit  a  limited 
but  often  fairly  large  sum  for  carrying  on  the  work. 
In  some  cases  he  receives  no  salary,  or  only  a  nominal 
one.  The  statements  made  concerning  the  selection  of 
the  man  under  the  other  scheme  apply  equally  well 
under  this.  Even  in  the  event  of  the  selection  of  the 
])roper  man  for  the  work  and  the  payment  to  him  of 
a  proper  salary,  the  conduct  of  the  work  in  most  cases 
is  uneconomical,  inefficient  and  unsatisfactory,  because 
the  usual  way  of  performing  it  is  to  get  together  a 
gang  of  men  and  teams  and  start  out,  either  before 
the  time  for  farm  work  in  the  spring,  or  after  the  har- 
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vest  in  the  fall,  and,  takinj,^  the  roads  consecutively,  to 
attempt  to  do  all  the  work  for  the  year  at  one  lime, 
and  that  time  a  short  time-  J'or  the  balance  of  the 
year  the  roads  j^et  no  attention  at  all ;  the  repairs  are 
intermittent  and  irrej^ular,  instead  of  constant,  regu- 
lar and  careful. 

A  man  cannot  run  his  farm  and  at  the  same  time 
give  proper  attention  to  the  maintenance  of  several 
miles  of  highway,  because  the  demands  of  tiie  two 
kinds  of  business  are  bound  to  conflict.  The  one  ex- 
ception to  this  is  in  the  matter  of  the  log  drag;  the 
farmer  can  do  valuable  work  on  the  road  with  this 
implement,  and  he  can  use  it  to  the  best  advantage 
when  weather  conditions  are  such  that  a  team  can  well 
be  spared  from  the  farm  work. 

The  reason  for  the  neglect  of  our  roads  is  thai 
construction  has  been  allowed  or  encouraged  to  inter- 
fere with,  and  prevent,  i)roper  maintenance.  In  any 
new  country  the  construction  of  roads  of  some  kind 
or  another  is  one  of  the  first  necessities,  and  in  a  coun- 
try as  large  as  this  it  has  been  imi)ossiIjlc,  of  course, 
to  build  all  the  roads  demanded  as  fast  as  they  were 
needed;  and  it  has  also  been  impossible  to  replace  one 
form  of  construction  by  another  more  suitable  to  the 
ra])idly  increasing  traffic  when  the  need  for  such  re- 
construction became  evident.  .As  a  consec|uence  road 
authorities,  with  the  limited  funds  at  their  disposal, 
have  been  obliged  to  devote  their  energies  largely  to 
new  construction,  and  to  neglect,  to  some  extent  at 
least,  the  maintenance  of  the  roads  completed  earlier. 
In  addition,  the  difference  between  unimproved  paths 
which  had  developed  into  roads  through  the  amount 
of  traffic  over  old  trails  and  the  im|)roved  roads — even 
though  the  latter  had  fallen  into  a  deploral)lc  condition 
through  neglect — was  so  great  that  the  iiublic  demand 
was  for  further  construction  rather  than  for  the  re- 
storation of  the  deteriorated  earlier  construction. 
Well  stoned  roads,  even  though  worn  into  holes  and 
most  unsatisfactory  at  certain  seasons,  were  ,so  niucii 
better,  in  the  opinion  of  the  public,  than  the  unstoncd 
roads  that  there  was  a  demand  for  further  stoning 
rather  than  for  the  repair  of  roads  already  stoned — 
at  least  until  the  latter  got  to  be  nearly  impassable. 

Again,  the  organization  of  a  locality's  forces  has 
usually  been  at  fault  in  the  neglect  of  maintenance. 
Those  in  charge  of  road  work  have  generally  had  un- 
der their  jurisdiction  both  construction  and  repair. 
The  requirements  of  maintenance  work  demand  the 
prompt  and  careful  performance  of  little  things.  ])er- 
sistence  and  continuity  of  action,  good  judgment  and 
craftmanship  in  actual  work,  and  a  high  regard  for 
economy;  Maintenance  work  includes  far  less  of  the 
spectacular  than  does  construction.  On  the  other 
hand,  the  problems  of  construction  are  interesting  and 
relatively  short-lived,  demanding  spurts  rather  than 
long-winded  action,  .\mong  human  beings  in  this 
country  the  men  of  the  bulldog,  tenacious  type  in  ef- 
fort arc  less  common  than  those  keenly  interested  for 
the  time  l)eing  and  capable  of  short  spectacular  dashes 
at  high  speed.  For  this  reason  there  has  been  in  the 
road  departments  a  lack  of  interest  in  maintenance 
work  and  a  tendency  to  neglect  it  for  tlie  more  in- 
teresting work  of  construction- 

With  the  advent  of  the  modern  road  and  the  real- 
ization of  its  high  first  cost  there  has  been  an  awaken- 
ing to  the  desirability  of  securing  as  much  good  as 
possible  from  the  initial  outlay  and  to  the  only  means 
of  securing  the  most  good — i.e.,  through  the  proper 
maintenance  of  new  construction.  The  subject  of 
maintenance  therefore  is  beginning  to  be  discussed  as 


much  as  the  subject  of  construction.  As  a  matter  of 
fact,  construction  itself  is  generally  subordinate  to 
maintenance.  Maintenance  needs  construction  for  its 
being.  In  other  words,  a  thing  cannot  be  maintained 
until  it  has  been  constructed.  What  determines  the 
character  of  the  road  surface  to  be  constructed?  Is  it 
not  consideration  of  the  cost  of  maintaining  the  best 
surface  possible  under  traffic?  And  is  not  the  selec- 
tion made  because  one  surface  will  be  more  easily  and 
cheaply  maintained  and  more  satisfactory  in  service? 

The  first  necessity  in  the  maintenance  of  any  kind 
of  road  is  to  prevent  damage  by  water.  An  earth  road 
must  be  kei)t  crowned,  so  that  water  falling  upon  it 
will  not  remain  on  the  carriageway,  but  will  be  shed 
to  the  sides  and  then  disposed  of  in  such  a  way  that  it 
will  not  be  absorbed  by  the  roadway  or  its  foundation. 
The  best  and  cheapest  means  yet  devised  for  crowning 
and  keeping  the  roadway  in  condition  is  the  continu- 
ous proper  use  of  the  log  drag.  This  implement  will 
be  found  useful  and  economical  in  the  maintenance 
of  any  roadway  with  earthy  or  gravelly  shoulders, 
even  if  the  road  has  a  centre  strip  of  as  hard  a  material 
as  concrete.  The  next  thing  of  importance  is  to  see 
that  the  water  courses  along  the  road  and  under  it  are 
kept  open.  Obstructions,  such  as  earth,  leaves,  brush. 
etc.,  must  be  prevented  or  removed  promptly  if  wash- 
outs and  other  results  expensive  to  correct  are  to  be 
a\(>ided. 

Having  taken  care  of  the  water,  the  next  thing  is 
to  repair  and  care  for  the  road  surface,  so  that  it  will 
remain  as  impervious  as  possible  to  water  and  as  even 
and  homogeneous  as  practicable  under  the  wear  it 
has  to  sustain-  The  log  drag  is  the  best  means  for 
obtaining  these  results  on  an  earth  or  soil  road,  and  it 
will  also  be  a  great  help  on  a  sand-clay  road.  As  the 
road  crust  ^rows  harder  the  use  of  the  drag  must  give 
way  to  hand  labor  with  a  pick,  rake,  shovel,  and  per- 
haps a  tamiier.  If,  for  instance,  a  small  depression 
that  holds  water  apjiears  on  a  gravel  road,  it  must  be 
re|)aired  promptly  if  a  serious  hole  is  to  be  avoided. 
If  the  bottom  of  the  depression  is  tight  and  firm,  the 
material  should  be  picked  loose  for  an  inch  or  so  in 
dei)th.  If,  on  the  contrary,  it  is  loose,  clean  out  the 
loose  material  until  the  edges  of  the  hole  are  nearly 
vertical,  and  then  put  in  fresh  material,  tamping  it 
well  and  covering  it  with  finer  sizes  so  as  to  aid  in 
compaction.  For  repairs  always  use.  as  nearly  as  pos- 
sible, the  same  material  as  exists  in  the  adjacent  road- 
way. 

I'rokcn  stone  roads,  in  the  main,  should  be  treated 
in  the  same  wa\'.  Sometimes  both  gravel  and  broken 
stone  roads  show  a  tendency  to  ravel  in  dry  seasons. 
If  the  effect  is  due  merely  to  dryness,  one  of  the  best 
remedies  is  to  api)ly  a  thin  layer  o(  sand  (not  over  /4 
in.  thick)  before  the  ravelling  has  gone  too  far.  The 
surface  will  then  ciuickly  tighten  up  under  traffic.  Do 
not  use  clay.  If  this  application  of  sand  is  delayed 
until  the  ravelling  extends  an  inch  or  more  below  the 
surface  and  generally  over  the  whole  road,  it  will  be 
necessary  to  use  a  roller  and  water  to  restore  the  sur- 
face to  the  proper  condition. 

.Ml  these  things  are  little  things,  but  in  order  to 
prevent  large  expenditures  for  repairs  the  little  mat- 
ters of  maintenance  must  be  attended  to  promptly  and 
efficiently. 

Construction  problems  will  undoubtedly  be  pre- 
sented for  solution  and  discussion,  more  or  less  inter- 
mittently, for  years  to  come,  as  changes  in  traffic 
occur  and  as  the  knmvlcdge  of  the  science  of  road 
building  develops-    Maintenance  problems  should  and 


540 


THE    CONTRACT    RECORD 


May   19,   1915 


will  be  discussed  continuously  for  an  indefinite  future,  the  general  ai)])reciation  of  their  importance  is  increas- 
They  are  affected  by  traffic  conditions,  by  new  solu-  iny;  also.  For  the  ne.xt  few  years,  at  least,  this  appre- 
tions  of  construction  i)rol)Iems,  and  by  changes  in  ciation  cannot  increase  too  much  or  spread  too  wide- 
social  conditions.    Their  importance  is  increasing^,  and  ly,  for  we  are  behind  in  making  a  start  in  the  matter. 


The  Design  and  Construction  of  Buildings 
for  Industrial  Purposes 


To  the  factory  architect  are  offered  many  great 
and  absorbing  problems,  and  only  in  the  case 
of  prohibition  through  cost  are  we  ever  sup- 
I)osed  to  be  confronted  with  the  impossible. 
.Somehow  or  other  we  are  called  upon  to  meet  various 
conditions  and  develop  them  upon  the  lines  required 
for  the  undertakings  we  are  engaged  upon,  and  if  we 
accomplish  this,  as  a  rule  the  ultimate  forms  are  left 
to  us  to  deal  with  without  restraint. 

The  middle  of  the  nineteenth  century  probably  saw 
the  greatest  activity  in  factory  undertakings-  These 
buildings  throughout  the  United  Kingdom  are  famil- 
iar to  us  all-  All  of  much  the  same  type  of  design, 
somewhat  dull  and  uninteresting,  but  always  of  a  solid, 
heavy  type,  as  reflecting  the  character  and  solidity  of 
the  businesses  carried  on  therein,  they  stand  to  this 
day,  still  performing  useful  work.  As  a  rule  they  are 
constructed  of  local  material,  but  in  none  of  them  did 
it  appear  as  though  any  very  great  thought  had  been 
expended  u])on  the  convenience  of  the  employees. 

The  most  marked  change  between  the  early  fac- 
tories of  the  nineteenth  century  and  the  present  time 
is  not  only  due  to  the  better  housing  of  the  employee,^, 
but  to  an  entirely  different  mode  of  construction  and 
material  employed  in  the  buildings  themselves.  The 
older  factories  were  of  small  spans  as  regards  covered 
area,  with  wooden  roof  principals  and  floor  beams, 
and  with  more  or  less  adequate  fire-escape  arrange- 
ments. Timber  was  the  usual  and  practically  the  only 
material  to  bridge  large  spans ;  bricks  and  mortar  the 
usual  wall  construction  ;  slung  floors  were  usually  of 
timber;  special  beams  cast  iron,  columns  of  the  same 
metal. 

I  hardly  think  my  subject  entitles  me  to  consider 
the  works  site,  but  I  should  like  to  say  a  word  on  the 
question  of  the  widths  of  roadways  dividing  the  fac- 
tory buildings.  In  so  many  factories  these  are  to  be 
found  of  varying  widths  from  26  ft.  to  40  ft.  Such 
spaces  seem  to  me  totally  inadecjuate  for  present-day 
requirements,  especially  where  sidings  run  through 
these  roadways.  There  are  undoubtedly  occasions 
when  as  much  as  200  ft.  between  factories  is  not  too 
much.  The  average  works'  cannot  face  the  loss  in 
acreage  that  would  be  the  result  from  a  width  of  200 
ft.,  but  I  would  like  to  fix  a  minimum  of  100  ft.;  and 
should  this  space  at  first  not  be  wholly  occupied  Ijy 
sidings,  power  mains,  etc-,  the  space  between  the  i)aved 
roads  can  be  sown  with  grass  until  the  time  arrives 
when  this  space  is  demanded  for  traffic  or  other  works 
equipment;  and  we  cannot  overestimate  the  value  of 
these  wide  roads  as  fire  screens. 

Classification 

The  various  buildings  comprising  the  usual  fac- 
tory undertakings  may  be  roughly  stated  as  follows : 
office  and  administrative  department ;  raw  goods 
stores;  general  factory  buildings;  warehouses  for  fin- 


ished goods;  power  plant  l)uildings,  including  lx)iler 
house,  etc. ;  attendant  and  by-product  buildings. 

Our  aim  in  the  planning  of  such  a  factory  must  be 
the  arrangement  of  these  various  buildings,  and  the 
departments  comprised  in  each,  in  such  order  as  to 
ensure  the  passage  of  the  raw  materials,  entering  from 
one,  two,  or  more  sources  of  supply,  through  the  suc- 
cessive shops  until  the  goods  reach  their  final  state, 
and  are  stored  in  the  warehouse  for  distribution  to 
the  customer.  This  passage  of  the  articles  under 
manufacture  must,  if  possible,  be  arranged  without  re- 
entering or  recrossing  departments  through  which  in 
course  of  manufacture  they  have  previously  passed. 
Such  a  process  in  many  cases  means  a  simple  arrange- 
ment for  passing  the  goods  from  one  side  of  the  build- 
ing to  another  or  from  the  top  of  a  manj'-storied 
building  to  the  bottom ;  but  in  factories  where  the 
goods  are  partly  manufactured  or  handled  in  the  vari- 
ous shops  and  completed  or  assembled  in  others, -the 
scheming  to  bring  each  department  successively  with- 
in touch  of  the  other  requires  care  and  thought  in 
planning,  and  for  this  purpose  it  is  essential  for  the 
architect  to  make  himself  generally  acquainted  with 
the  i)rocess  of  manufacture  in  each  case. 

The  administrative  department  is  a  dei)artmental 
office  concerned  in  the  management  of  the  factory  it- 
self, and  generally  includes  the  following: — Time  and 
wage  office,  cloak-rooms,  bathrooms  and  latrines, 
clothes  drying-room,  rest-room,  surgery,  manager's 
and  clerks'  offices.  This  block,  must  be  placed  at  a 
]H)int  most  convenient  to  the  factory  l)uilding  it  serves, 
and  in  such  a  situation  as  to  allow  of  the  rapid  distri- 
bution of  the  workpeople  to  the  several  departments 
in  the  building.  Such  position  may  be  either  the  cor- 
ner, the  side,  or  in  the  centre,  and  as  far  as  possible  ar- 
ranged so  that  the  workpeople  can  reach  their  own 
particular  work  by  galleries  or  passages  without  trav- 
ersing the  floors  of  a  shop  in  which  the\'  are  not  en- 
gaged. The  relative  position  of  the  administrative 
l)lock  with  the  works  entrance  is  not  of  importance, 
except  that  where  possible  sidings  should  not  have  to 
be  crossed  by  the  employees. 

In  factories  made  up  of  a  large  number  of  large  iso- 
lated buildings,  or  in  single  factories  covering  a  con- 
siderable area  of  ground,  it  is  desirable  to  divide  and 
duplicate  the  administrative  department.  In  plan  it 
should  include  a  large  assembly  vestibule,  out  of  which 
opens  the  wage  and  time-checking  room.  This  vesti- 
bule provides  proper  accommodation  for  the  work- 
people to  congregate  under  cover  during  the  few 
minutes  taken  in  signing  on  and  on  leaving  the  fac- 
tory, and  also  during  the  time  when  the  wages  are  be- 
ing paid.  Opening  from  this  vestil)ule  are  the  cloak- 
rooms, with  lockers  for  each  individual  employee.  In 
factories  where  the  hands  number  some  hundreds,  an 
attendant's  office  will  be  necessary,  and  this  should  be 
placed  in  full  command  of  the  cloak-room   and   other 
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offices  openinjT  from  same-  The  duty  of  this  attend- 
ant will  be  to  check  the  times  in  and  out  during  the 
working  hours,  and  be  generally  responsible  for  the 
cleanliness  of  this  department. 

The  latrine  buildings  should  have  the  walls  of 
white-glazed  bricks,  and  partitions  carried  some  inches 
from  the  ground,  and  to  a  height  of  6  ft.  or  6  ft.  6  ins., 
plain  unmoulded  doors,  tiled  floors  laid  with  proper 
falls  to  gulleys,  so  that  the  buildings  can  be  thorough- 
ly cleansed  with  a  hose  pipe.  Opening  from  the  cloak- 
room should  be  the  bathrooms;  these  formed  usually 
as  shower  baths,  with  simple  arrangement  for  hot  and 
cold  water  supply,  the  shower  enclosed  in  a  small  par- 
tition, ofT  which  is  a  small  dressing  space. 

The  style  of  manager's  office  (and,  if  necessary, 
the  clerks'  office)  will  depend  entirely  on  the  .system 
of  departmental  management  of  the  particular  factory. 
These  rooms  where  possible  should  be  placed  in  such 
a  position  as  to  overlook  the  factory. 

There  are  still  two  departments  required  to  com- 
|)lete  this  block,  namely,  the  first  aid  surgery  and  the 
rest-room.  For  the  surgery  a  small  room  with  tiled 
walls,  tiled  floor,  having  small  operating  table,  couch, 
medicine  chest,  antiseptic  ointments,  bandages,  plain 
splints,  with  small  sink,  hot  and  cold  water,  electric 
radiator,  and  electric  kettle. 

The  other  so-named  luxury  is  the  rest-room.  These 
rooms  are  required  only  where  girl  labour  is  employ- 
ed, and  should  be  as  unlike  any  part  of  the  factory 
building  as  possible.  They  are  used  by  the  workers  in 
cases  of  faintness  and  sickness,  the  girls  being  grant- 
ed permission  on  application  to  the  forewoman  of  their 
<lepartment,  and  here  are  permitted  to  spend  an  hour 
in  comfortable,  quiet,  and  restful  surroundings.  Tiic 
room  is  under  the  supervision  of  a  matron  attendant. 

Materials  of  Construction 

The  following  are  offered  to  us  for  choice: — Brick 
structure  wholly,  with  wood  or  cement  floors,  and  with 
wooden  or  steel  roofs ;  steel  and  brick  composite  build- 
ings, with  wooden  or  slung  concrete  floors,  steel  or 
wooden  roofs ;  steel  structure ;  reinforced  concrete 
structure- 
Some  twenty  to  thirty  years  ago  the  forms  of  com- 
l^osite  buildings  varied  very  considerably,  and  were 
designed  in  both  iron  and  steel  in  peculiar  forms  for 
each  undertaking.  Gradually  out  of  this  .somewhat 
chaotic  state  the  designs  became  more  uniform;  joists, 
girders,  and  roof  principals  were  catalogued,  and  al- 
most all  forms  of  major  items  in  the  buildings  were 
carried  out  in  a  generally  recognized  design,  (iirder 
connections,  seatings,  and  brackets  have  been  further 
standardized,  and  perhaps  we  are  now  too  well  sup- 
l)Iied  by  manufacturers  and  constructional  engineers 
with  catalogues  of  these  details,  which,  whilst  forming 
a  constant  and  convenient  reference,  are  inclined  to 
check  research  and  enterprise  in  the  way  of  new  forms. 
There  is  another  and  a  newer  form  of  construction 
that  is  claiming  and  demanding  very  serious  consid- 
eration at  our  hands,  and  that  is  reinforced  concrete. 
The  earlier  promoters,  for  reasons  best  known  to 
themselves,  desired  to  treat  the  architect  as  neither 
knowing  nor  wishing  to  know  anything  of  this  science 
of  building.  That  it  is  a  wonderful  science  is  undoubt- 
ed, and  its  ready  acceptance  on  the  Continent  and 
abroad  has  enabled  many  regions  of  the  world  to  be 
brought  almost  into  the  heart  of  commercial  life.  To 
my  mind,  bridge  ciMistruction,  riverside  piers,  jetties, 
retaining  walls,  silo  buildings,  cooling  towers,  cul- 
verts, and  the  more  peculiar  forms,  are  the  lines  upon 
which  reinforced  concrete  finds  its  particular  outlet. 


One  hesitates  to  accept  this  form  of  construction  for 
the  average  factory,  on  account  of  the  many  changes 
that  are  constantly  being  made,  especially  as  regards 
machinery.  These  changes  invariably  lead  to  the  cut- 
ting of  floors,  rearrangement  of  loads  and  points  of 
support,  and  one  cannot  get  away  from  the  feeling 
that  during  these  changes  the  cutting  of  a  main  mem- 
ber might  possibly  mean  a  partial  collapse. 

Floors  and  Roofs 

The  construction  and  finish  of  factory  floors  is  a 
matter  requiring  care  and  experience.  To-day  we  have 
constantly  brought  to  our  notice  different  forms  of 
floor  construction — fire-resisting  blocks,  patent  joists, 
etc. — but  I  believe  most  of  us  prefer  to  use  the  ordin- 
ary steel  joist  and  concrete  filled  floor,  and,  in  special 
cases,  gi'-ders  with  concrete  filling,  boxed  out  and 
strengthened  with  mesh  metal.  It  is  unnecessary  to 
state  that  the  weights  of  the  loads  to  be  carried  mu.st 
be  rnost  carefully  calculated,  so  that  there  will  be  no 
straining  of  the  structure,  and  the  surfaces  of  the 
floors  must  be  properly  prepared  to  take  the  finishing 
necessary  for  the  special  class  of  factory  we  are  deal- 
ing with  at  the  moment.  These  finishings  may  be 
roughly  taken  as  follows: — Engine  and  power  sta- 
tions, hard  tile;  boiler  houses,  blue  brick;  chemical 
factories,  blue  acid-proof  brick,  with  acid-proof  as- 
phalt ;  factories,  granolithic  paving,  a.sphalt  and  wood 
blocks. 

The  roof  of  a  factory  is  perhaps  the  most  interest- 
ing detail  we  have  to  consider-  I  do  not  i)ropose  to 
discuss  the  diflFerent  types  of  roof  principals — the.se 
have  become  practically  standardized — but  1  shall  re- 
fer to  one  or  two  peculiar  forms  that  I  have  often 
found  it  necessary  to  employ.  When  called  upon  to 
erect  a  factory  in  a  district  with  which  I  am  not  famil- 
iar, 1  generally  apply  to  the  nearest  observatt)ry  for 
the  records  of  winds  and  gales,  al.so  for  particulars  ot 
rainfall.  Such  information  is  most  readily  given,  and 
one  has  then  the  satisfaction  of  calculating  all  detaiK 
on  a  sound  local  basis.  In  connection  with  these  oi)- 
servatory  details,  on  two  occasions  after  the  factorie^ 
were  completed,  the  ob.servatories  were  good  enougii 
to  write  stating  that  gales  had  just  occurred  greatly  in 
excess  of  any  previous  record;  and  therefore,  in  view 
of  the  increased  spans  asked  for,  it  is  desirable  that  no 
risk  should  be  run  when  calculating  the  strains  and 
stresses  for  this  or  any  other  part  of  the  structure. 
One  must  admit  that  at  times  roofs  and  girders  give 
the  impression  of  being  extremely  weighty,  and  there- 
fore costly,  and  perhaps  it  may  be  only  two  or  three 
times  in  the  year  that  they  are  strained  up  to  their  full 
load. 

The  roof  of  the  average  two  or  more  storied  build- 
ing is  usually  a  single  span  of  the  ordinary  tvpe  of 
principal  suitable  to  the  width,  with  probably  a  cer- 
tain proportion  of  skylight  area,  and  in  soniie  cases 
peculiar  details  as  regards  louvre  ventilation.  The 
lighting  of  large  one-storey  areas  presents  more  de- 
tails of  interest.  The  north  and  east  lights  are  the 
steadiest  for  factory  buildings,  and  the  usual  type  of 
roof  is  that  known  as  the  Weaver  rooi,  in  which  the 
northerly  side  is  \yholy  glazed  and  the  southerly  side 
slated  or  covered  in  some  other  form. 

The  angle  of  the  north  pitch  is  a  matter  requiring 
careful  adjustment  and  is  governed  by  the  situation 
of  the  works,  either  at  home  or  abroad.  In  England 
and  in  dull  climates,  and  on  the  western  slope  of  a  val- 
ley, the  angle  with  the  horizontal  must  be  reduced  to 
about  60  degs.  The  slated  side  will  be  at  a  pitch  of 
about  one-third  the  span.    This  angle  of  60  degs.  may 
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require  to  be  varied  in  factories  where  an  unusual 
amount  of  ventilation  is  required.  As  a  rule  this  ven- 
tilation is  provided  in  the  form  of  open  louvres  framed 
in  the  ridge  of  each  roof,  and  running  the  whole 
length  from  parapet  to  parapet.  These  louvres  pro- 
ject some  2  ft-  to  5  ft.  above  the  ridge.  If,  then,  the 
pitch  of  the  glazed  side  is  too  upright,  the  outlook 
from  the  floor  or  working  level  in  the  shop,  and  fur- 
thest from  the  skylight,  is  into  this  line  of  louvres, 
with  the  result  that  the  shop  is  unnecessarih'  darken- 
ed. In  such  a  case  the  pitch  of  the  glazed  side  of  the 
roof  should  be  reduced,  and  its  exact  angle  fixed  by  a 
trial  by  diagram.  If  the  shop  is  one  requiring  not 
only  ventilation  but  a  very  considerable  amount  of 
light,  the  slope  of  the  louvre  roofs  should  also  be  glaz- 
ed. The  span  of  these  Weaver  type  roofs  varies  from 
25  ft.  to  35  ft.  It  is  worth  our  while  for  a  moment  to, 
consider  to  what  maximum  limit  of  .span  this  type  of 
roof  may  be  taken,  so  as  to  be  economical  as  regards 
construction  and  satisfactory  as  regards  lighting  the 
shop.  Personally,  I  have  no  hesitation  in  taking  the 
span  up  to  33  ft.,  but  I  should  call  this  the  extreme 
limit,  and  the  result  in  both  cases  will  be  cpiite  satis- 
factory. 

So  far  we  have  dealt  with  the  span  only  (jf  this  type 
of  roof.  The  craving  amongst  manufacturers  for  large 
floor  spaces  with  as  few  supports  as  possible  brings 
us  to  the  problem  of  what  cross  spacing  can  one  eco- 
nomically carry  these  roofs.  Again,  30  ft.  to  33  ft. 
seems  to  me  the  economical  limit ;  beyond  that  special 
and  costly  girdering  is  necessary  and  is  usually  ar- 
ranged as  follows:  Where  the  larger  spacings  bring 
the  points  of  support  parallel  with  the  ridge,  the  gir- 
ders are  carried  above  the  gutter  line  and  the  princi- 
pals of  the  roof  are  framed  into  the  lower  plates  of 
these  girders;  but  if  the  points  of  support  are  to  be 
across  the  line  of  the  ridge,  then  the  girders  are  form- 
ed of  a  Warren  type,  with  the  members  following  the 
Hne  of  the  Weaver  roof,  in  which  case  both  the  glazed 
and  slated  sides  of  the  roof  will  be  carried  through  the 
supporting  girders  continuously  from  outside  to  out- 
side of  the  factory. 

All  gutters  for  this  class  of  roof  must  be  adequate, 
say  18  ins.  to  24  ins-  wide,  strong  cast  iron,  with  re- 
l)ated  joints,  and  fitted  with  proper  boxed  cistern  out- 
lets. There  is  no  necessity  to  have  these  gutters  with 
tapering  cast,  as  they  will  clear  themselves  of  water 
to  outlets  50  ft.,  to  60  ft.  apart,  and  in  case  of  replace- 
ment there  is  then  no  likehhood  of  delay  and  incon- 
venience due  to  the  necessity  of  casting  a  special  taper. 
If  the  length  between  outets  is  greater  than  60  ft.  the 
depth  and  width  of  the  gutter  must  necessarily  be  in- 
creased. The  gutter  outlets  are  connected  to  the  heads 
of  the  columns  carrying  the  roof,  which  column  can 
be  conveniently  used  as  the  outlet  itself,  the  column 
head  being  arranged  so  that  none  of  the  bolts  con- 
necting the  roof  girders  will  pass  through  the  head  it- 
self, and  at  the  base  of  the  column  it  will  be  conveni- 
ent to  cast  on  sideway  outlets,  with  flanged  joints,  to 
connect  up  to  outer  bends  into  the  ordinary  drain.  The 
core  of  the  column  is  filled  in  wiih  concrete  to  the 
height  of  this  outlet,  and  benched  oflf  to  throw  the  water 
outwards.  If,  as  is  more  usual,  stanchions  are  used  as 
the  roof  support,  downspouts  will  be  carried  in  the 
hollow  of  the  stanchions. 

For  factories  of  120  ft.  to  150  ft.  span,  and  requir- 
ing a  considerable  amount  of  light,  the  following  form 
of  roof  is  being  largely  adopted  on  the  Continent.  The 
principals  spanning  the  full  width  are  formed  as  light 
Warren  girders,  of  a  depth  between  14  ft.  to  20  ft-    On 


both  wall  sides  the  whole  depth  of  the  girder  is  glaz- 
ed, and  from  the  head  of  the  glazing,  from  one  side  to 
the  other,  concrete  flats  are  formed,  but  not  over  the 
centre  one-third  of  the  shop.  These  flats  are  laid  with 
a  slight  fall  outwards.  The  space  left  in  the  centre  of 
the  roof  is  then  framed  as  an  ordinary  pitch  roof,  glaz- 
ed on  both  sides.  Such  a  roof  gives  an  enormous 
amount  of  light  into  the  area  covered,  and  if  it  is  used 
in  a  shop  where  ventilation  is  very  necessary,  the  cen- 
tre portion  of  the  roof  is  lifted  from  the  level  of  the 
flat  on  to  framed  louvres. 

I  have  referred  frequently  to  roof  glazing,  and  in 
all  cases  I  have  had  in  mind  the  -many  excellent  forms 
of  patent  roof  glazing  which  are  tinned  out  by  Eng- 
lish manufacturers.  Most  of  the  i)atentees  have  care- 
fully considered  and  can  now  with  equal  facility  glaze 
their  bars  into  timber,  steel,  or  concrete  connections, 
and  provide  an  excellent  form  of  weatherproof  glaz- 
ing even  with  a  pitch  as  low  as  one  in  thirty.  Rapidity 
of  execution,  easy  renewals  of  broken  sheets,  and  re- 
newals of  special  parts  are  not  the  only  advantages. 
By  special  arrangement  of  the  bars,  one  can  be  cer- 
tain that  condensation  will  not  drop  from  the 
roof  on  to  the  floor  beneath  ;  this  is  a  matter  of  very 
ctinsiderable  importance  where  the  manufacture  of 
certain  articles  is  carried  on  in  shops  where  a  certain 
amount  of  free  live  steam  or  vapour  is  given  off. 
Where  possible  the  sheets  of  glass  should  not  be  of 
greater  length  than  9  ft.,  though  if  required  they  will 
be  provided  up  to  11  ft. 

Fire  Protection 

_  The  principles  which  govern  the  factory  staircase 
are  those  which  apply  to  all  public  buildings,  namely, 
suitability  and  directness  of  access-  Their  position  in 
the  works  will  be  governed  by  a  number  of  considera- 
tions, both  as  regards  traflSc  and  purpose,  but  no  cir- 
cumstances must  be  allowed  to  cramp  or  confine  them 
into  out-of-the-way  corners.  Of  a  width  convenient 
for  the  numbers  using  them — and  if  this  means  a 
greater  width  along  the  step  than  from  7  ft.  to  8  ft.  the 
iliglit  must  be  divided  by  suitable  plain  round  hand- 
rails with  strong  iron  standards,  also  with  plain  hand- 
rails fixed  on  the  wall  side.  No  flight  should  be  of  a 
greater  number  than  twelve  steps,  and  these  not  great- 
er than  6  ins.  rise  or  less  than  11  ins.  on  tread.  Ail 
landings  must  be  full  half,  and  the  outlet  or  doorways 
at  the  top  or  bottom  must  open  into  as  large  a  collect- 
ing area  as  possible.  In  a  word,  when  deciding  the 
position  and  size  of  these  staircases,  one  must  always 
liave  in  mind  the  use  of  same  in  case  of  fire,  when  quite 
possibly  a  mad  rush  would  be  made  to  leave  the  build- 
ing. The  doors  must  open  out  from  the  staircase ;  and 
the  flights  should  be  well  lighted  and  ventilated  from 
the  sides  away  from  the  factory.  The  materials  used 
for  the  steps  should  be  either  stone  or  concrete;  in 
some  cases  slabs  of  timber,  of  not  less  than  3  ins. 
thick,  may  be  used.  Iron  fire  escape  staircases  are 
quite  famihar  to  us  all.  With  these,  it  is  desirable 
that  the  risers  of  each  step,  so  often  omitted  alto- 
gether, should  =be  solid  or  perforated,  to  prevent  ac- 
cident to  those  using  the  staircases. 


One  of  the  most  important  discussions  at  the  re- 
cent annual  meeting  of  The  American  Concrete  Insti- 
tute Convention  was  on  floors — how  to  prevent  dusting. 
It  appears  to  bc'fairly  settled  that  fine  material  must 
be  absent  from  the  top  course.  Fairl)'  coarse,  hard 
stone  or  sand  (none  of  it  passing  a  30-mesh  screen) 
is  recommended,  and  hard  stone  has  the  preference 
over-sand.    -     ■  . 
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Testing    Buildings    for    Settlement     During 
Subway  Construction 

IN  order  to  ascertain  from  time  to  time  if  tiiere  is 
any  movement  of  buildings,  elevated  columns  or 
other  structures  alonj^'  tlie  route  as  the  result  of 
subway  work,  permanent  benchmarks  arc  estal)- 
lished  on  such  structures,  writes  P.  M.  ICntenmann,  of 
the  New  York  I'ublic  Service  Ccjmmission.  A  good 
practice  is  to  set  all  the  marks  at  some  even-number- 
ed elevation  so  that  when  checking^  the  elevation  of 
the  points  it  is  imnecessary  to  have  the  original  rec- 
ord in  the  field,  as  any  other  than  an  even  numbered 
elevation  indicates  movement.  A  record  of  the  eleva- 
tions is  kept  on  8  x  11-in.  sheets  which  give  the  |)lan  of 
the  building,  a  description  of  the  benchmark,  etc- 
Whenever  levels  are  taken  on  a  building  a  record  is 
made  on  the  sheet  and  the  differences  are  noted. 
There  is  a  general  sheet  for  each  building.  A  sheet  of 
similar  form  is  used  for  elevated-railway  columns.  In 
addition  to  fixing  the  elevation  of  some  permanent 
mark  on  buildings  and  elevated-railway  columns  these 
structures  are  ]>lumbed  so  that  the  movements  due  to 
construction  can  be  detected.  An  auxiliary  base-line 
is  run  close  to  the  buildings  and  sights  are  taken  with 
a  transit  to  points  on  the  top  and  bottom  of  the  struc- 
ture. In  the  case  of  buildings,  marks  are  cut  on  the 
wall  as  near  the  roof  and  as  near  the  sidewalk  as  pos- 
sible, and  sometimes  at  intermediate  points,  and  a  rec- 
ord made  of  the  reading  from  these  jjoints  to  the  aux- 
iliary base-line.  Movement  of  the  building  as  a  whole 
as  well  as  any  change  in  inclination  can  then  be  de- 
tected. In  the  case  of  elevated-railway  columns, 
marks  are  cut  at  top  and  bottom  and  readings  are 
taken  to  the  auxiliary  base-line,  and  also  to  a  line  at 
right  angles  to  this  line  at  each  column,  so  that  move- 
ment in  any  direction  can  be  observed.  These  records 
are  kept  on  8  x  11-in.  sheets  similar  to  the  ones  for  set- 
tlement levels.  Prior  to  beginning  construction  work, 
an  examination  is  made  of  each  building  which  might 
be  affected  by  the  work.  A  report  is  made  of  the  con- 
dition of  each  room  of  the  building  describing  all  the 
defects  in  the  walls,  ceilings  and  all  ordinary  condi- 
tions which  might  later  be  attributed  to  subwa\-  work, 
and  in  addition  a  similar  record  is  made  of  the  condi- 
tion of  the  exterior,  the  cellar  and  the  roof. 


which  is  found  in  the  laitance  on  top.     A  1:2:3  mix- 
ture is  recommended. 


Depositing  Concrete  in  Deep  Water 
Through  a  Pipe 

Writing  on  "Deep-water  Concreting  through  a 
Tube,"  in  Concrete  and  Constructional  Engineering, 
Mr.  E.  R.  Von  de  Greyn  says  concrete  deposited  in 
deep  water  through  a  pipe  should  be  of  a  mushy  con- 
sistency in  order  that  it  may  fiow  easily  after  leaving 
the  end  of  the  pipe  under  the  surface  of  concrete 
just  previously  deposited;  it  will  then  spread  more 
evenly  after  leaving  the  pipe,  thus  avoiding  the  forma- 
tion of  hillocks  and  making  it  unnecessary  to  change 
the  position  of  the  trcmie  in  a  horizontal  direction  as 
freciuently  as  would  be  the  case  if  drier  concrete  were 
used.  Also  it  will  not  choke  the  pipe.  A  little  experi- 
menting at  the  outset  will  soon  indicate  how  much 
water  should  be  used  in  each  batch,  .\ftcr  the  jiroper 
amount  is  determined  it  should  be  regulated  by  a 
gauge  so  as  not  to  vary,  consideration  being  given,  of 
course,  to  appreciable  changes  in  the  amount  of  mois- 
ture in  the  aggregate.  Mushy  concrete  deposited  in 
water  shoud  have  an  excess  of  cement.  There  is  a  loss 
of  cement  due  to  the  excess  water  in  the  concrete  find- 
ing its  way  out  and  carrying  a  portion  of  the  cement. 


Requirement  of  12-in.  Curtain  Walls 

Tvyelve-inch  curtain  walls  in  .steel  skelet<jn  con- 
struction are  to  be  made  possible  by  a  revision  of  the 
New  York  building  code  .section  dealing  with  ma.s- 
onry  construction-  This  section  has  been  revised  in 
the  course  of  the  general  code  revision,  and  will  short- 
ly be  laid  before  the  Board  of  Aldermen  for  adoption 
as  an  ordinance.  One  of  its  important  improvements 
over  the  old  code  is  a  clause  permitting  the  use  for  the 
full  height  of  the  building  of  12-in.  curtain  walls  in 
steel  skeleton  structures  where  the  walls  are  support- 
ed at  each  floor  by  the  steelwork.  The  present  law  re- 
quires a  considerable  increase  of  wall  thickness  in  the 
lower  storeys,  in  .spite  of  the  fact  that  the  wall  does 
not  carry  itself.  The  revision  also  recognizes  terra 
cotta  as  a  permissible  facing  equivalent  to  ashlar.  Hol- 
low building  blocks  of  terra  cotta  may  be  used  in  the 
construction  of  walls  in  buildings  less  than  40  ft.  high. 
.\  provision  for  rubble-stone  walls  is  added:  these 
must  be  4  ins.  thicker  than  brick,  stone  or  concrete 
walls,  and  at  least  18  ins.  thick,  but  in  all  exents  lim- 
ited to  60  ft.  in  height. 


Novel   Use  of  Electric  Fans 

Ventilating  fans  were  employed  at  Cleveland,  Ohio, 
to  force  a  fire  extinguishing  compound  through  un- 
derground ducts  containing  burning  cables.  Exhaust 
fans  were  installed  at  the  opposite  end  of  the  duct 
run  to  remove  the  highly  inflammable  gases  which 
were  produced  by  the  volatilization  of  the  rubber  and 
paraffin  insulation.  It  was  not  until  after  the  cables 
had  burned  several  hours,  however,  that  this  novel 
use  of  electric  fans  could  be  made,  as  the  burning  gases 
issuing  from  the  conduits  prevented  men  entering  the 
manholes.  While  the  underground  cables  were  being 
replaced  emergency  service  was  furnished  through 
temporary  aerial  conductors. 


Samjiles  of  radium-bearing  ore  from  British  Col- 
umbia have  recently  been  examined  by  the  Mines  De- 
partment of  the  Dominion  of  Canada.  The  (juantitv  of 
radium  contained  in  the  ore  has  not  yet  been  "an- 
nounced, but  the  examination  is  said  to  have  revealed 
sufficient  radium  to  make  the  test  of  special  import- 
ance. Magnetite  is  one  of  the  minerals  regarding  the 
possible  production  of  which  in  Canada  the  Depart- 
ment has  been  asked  to  report,  since  the  supply  from 
Europe  is  cut  off.  The  very  best  magnetite  is  known 
to  exist  in  Briti.sh  Columbia  in  large  deinisits,  but  they 
are  at  jiresent  too  far  from  transportatitin  routes  to 
make  mining  and  working  the  ore  practicable  or  pro- 
fitable. ' 


The  New  York  Central  Railway  Lompanv  has  in 
use  twelve  pneumatic  ballast-tamping  machines  sup- 
plied by  the  Ingersoll-Rand  Company.  I^ach  unit  con- 
sists of  a  portable  petrol-driven  air  compressor  and 
two  tami)ers,  and  can  deal,  on  an  average,  with  140 
sleepers  in  a  day  of  5'/i  hours.  The  cost  per  hour,  with 
petrol  at  20  cents  per  gallon  and  gas  engine  oil  at  40 
cents  per  gallon,  was  found  to  be:— Petrol,  32.6  cents, 
oil  1  cent,  labour  34  cents,  total,  67-6  cents. 

The  quantity  of  cement  should  invariably  be  regu- 
lated by  its  weight.  If  the  proportions  are" stated  by 
volume,  a  definite  weight  or  number  of  packages  of 
cement  must  be  assumed  to  the  unit  volume. 
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The  Englehart,  Ont.,  Water- Works 

(Contributed) 

ENGLEHART  is  a  thriving  town  situated  about 
one  hundred  miles  north  of  North  Bay.     The 
country  in  which  it  is  located  has  been  re- 
garded until  quite  recently  as  nothing  but  a 
forest,   but   its   development    in    late   years    has   been 
noteworthy.    Englehart  was  incorporated  in  1908,  and 
today  it  has  a  population  of  over  a  thousand  people, 


trical   energy  is   furnished   the   town   from   the  water 
development  at  Charlton. 

During  the  last  two  years  the  corporation  have  ad- 
ded their  best  asset  in  a  modern  domestic  water-works 
system  with  a  fire-fighting  reserve.  The  plans  for 
this  system  were  prepared  by  Messrs.  SutclifTe  &  Nee- 
lands,  who  also  supervised  the  installation.  It  must 
be  borne  in  mind  that  conditions  and  temperatures  in 
this  northern  climate  call  for  protective  measures 
which  are  quite  unnecessary  in  other  parts,  and  it  is 
noteworthy  that  the  operation  of  the  system  has  been 
most  satisfactory. 

Distribution  mains  at  a  depth  of  eight  feet  extend 
through  the  business  and  residential  section  of  the 
town,  with  provision  for  coupling  on  new  areas  that 
are  rapidly  building  up.  Fire  hydrants  are  located  at 
frequent  intervals.  The  pumping  station,  illustrated 
herewith,  is  built  entirely  of  concrete,  and  wdien 
cleared  of  construction  material  will  present  a  very  at- 
tractive appearance.  The  pumping  machinery  was 
built  and  installed  by  The  Canadian  Fairbanks-Morse 


Fig.  1— Pumping  station,  Englehart  water-works. 

with   an   assessment   of  some   two  hundred   thousand 
dollars,  exclusive  of  T.  &  N.  O.  lands. 

The   Temiskaming   &    Northern    Ontario    Railway 
Company  have  their  divisional  head(|uarters  at  Engle 
hart,  and  their  sho])s  and  roundhouses  give  the  town 
an  additional     element     of     industrial  activity.     Elec- 


Fig.  2 


-A  70-h.p.  Fairbanks-Morse  "Quick  Start"  oil  engine 
with  belted  air  compressor. 


Fig.  3— Two-stage  fire  pump. 

Company,  Limited,  of  Toronto.  The  combination  is 
somewhat  original  and  is  worthy  of  note,  since  the  oil 
engine,  hitherto  considered  unreliable,  is  used  ex- 
clusively for  the  domestic  supply,  as  well  as  for  the 
fire-fighting  unit.  F"ig.  2  shows  a  70  h.p.  Fairbanks- 
Morse  "Quick  Start"  oil  engine  of  the  type  "NB"  con- 
struction. Note  the  starting  apparatus,  consisting  of 
a  belted  air  compressor  and  a  vertical  air  retainer.  A 
pressure  of  100  to  120  lbs.  is  held  in  reserve  for  in- 
stantaneous starting.  As  an  auxiliary  (in  the  event 
of  an  air  leak)  the  engine  is  fitted  with  the  firm's  pat- 
ent hand  starter  pump,  a  combination  which  insures 
a  "quick  start"  in  the  event  of  a  fire.  It  will  be  noted 
that  no  stand-pipe  pressure  is  available.  The  outfit 
burns  a  low  grade  distillate  and  operates  on  the  throt- 
tling governor  principle.  Gear-driven  magneto  is  used 
for  ignition  and  a  gravity  oiling  system  takes  care  of 
tlie  lubrication  in  an  improved  manner.  Power  is 
transmitted  to  the  two-stage  fire  pump  (shown  in 
I'ig.  3)  through  an  oil-imtnersed  helical  gear  box  car- 
ried on  a  cement  foundation  with  a  metal  housing. 
'  Skefko"  ball  bearings  are  mounted  on  each  side  of 
the  driven  gear  to  reduce  friction  and  prevent  end 
thrust.  In  Fig.  3  can  be  seen  the  friction  clutch,  which 
rillows  of  starting  the  engine  under  "no-load.".  The 
jnimp  is  designed  for  a  capacity  of  600  Imperial  gal- 
lons against  280  ft.  head,  and  runs  at  a  speed  of  1165 
r.p.ni.,  the  engine  speed  being  210  r.p.m.  An  extended 
bedplate  with  coupling  is  provided  for  motor  auxiliary 
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connection  at  a  later  date.  A  rising  spindle  gate  valve 
is  provided  to  relieve  the  pump  from  domestic  pressure 
when  idle.  I'^ig.  4  shows  a  15  h.p.  I'^airbanks-Morse 
engine  of  a  design  similar  to  that  described  above. 
This  unit  takes  care  of  tlie  domestic  pumping  and- 
drives  the  deep  well  pump.  It  operates  continuously 
with  splendid  economy,  day  and  night.  A  friction 
clutch  is  mounted  on  the  engine  shaft  for  ease  in  start- 
ing. Adjacent  to  the  clutch  is  a  cement  ])ier  carry- 
ing a  ring  oiling  pillow  t)lock  for  steadying  the  pump 
pinion  shaft.  A  24-in.  iron  sheave  is  mounted  on  a 
friction  clutch,  which  drives  the  well  head  by  means  of 
a  wire  cable.  In  Fig.  5  there  is  seen  a  7  x  10  in.  Cioulds 
Triplex   single   acting  phmger   puni]),   designed   for  a 


capacity  of  250  Imperial  gallons  per  minute  against  a 
jiressure  of  50  lbs.  It  will  be  observed  that  either  the 
domestic  pump  or  the  deep  well  pump  can  be  oper- 
ated independently  or  together.  A  sliding  pinion  is 
provided  on  the  Triplex  pump  to  make  this  possible. 
Pressure  on  the  mains  is  controlled  by  an  excellent 
device  partially  shown  in  the  illustration.  Directly 
off  the  pump  discharge  is  a  branch  of  2^-in.  pipe 
leading  into  a  Mason  Regulator.  The  discharge  from 
the  regulator  is  piped  around  to  the  suction  side  of 
the  pump,  as  shown.  Hack  of  the  check  valve  in  the 
discharge  to  the  main  is  an  opening  which  is  piped  to 
the  pneumatic  tank  or  air  chamber,  shown  in  the  cor- 
ner of  the  building,  and  from  the  same  outlet  a  small 
l)ipe  runs  to  the  diaphragm  of  the  regulator.  On  the 
arms  shown  are  placed  sufficient  weights  to  counter- 
act the  pressure  against  which  it  is  desired  to  pump — 
in  this  case  50  lbs.  When  the  pressure  runs  up  in  the 
main — due  to  absence  of  water-takers — the  small  pipe 
leads  the  pressure  over  to  the  diaphragm  or  plunger 
of  the  regulator  and  forces  it  open,  which  allows  the 
pump  to  run  under  practically  no-load  until  such  time 
as  the  main  pressure  is  relieved  and  the  regulator 
comes  back  to  the  closed  position.  This  device  is 
known  by  the  manufacturers  as  "Form  "L"  Control.' 

The  deep  well  unit  is  situated  about  100  ft.  from 
the  pump  house,  and  is  driven  from  the  pinion  shaft 
by  a  friction  clutch  sheave.  The  transmission  cable 
is  5^  in.  in  diameter,  and  is  guided  to  the  head  by  a 
universal  mule-stand,  the  well  location  being  at  an 
angle  from  the  drive.  The  head  is  a  "Goulds"  Fig. 
lOM,  using  single  gear,  machine  cut.  The  "A' 
frames  of  the  head  bring  the  crank-shaft  about  6  ft. 
from  the  ground  level,  which  permits  of  a  24-in.  stroke. 
The  working  barrel  used  is  manufactured  by  the  W. 
B.  Erb  Company,  of  Chicago,  and  is  by  far  the  simplest 
double  acting  cylinder  we  have  yet  seen  in  operation. 

Water  is  taken  from  a  depth  of  about  70  ft.  and 
forced  a  horizontal  distance  of  possibly  100  feet  into 
an  underground  reservoir  built  in  the  form  of  an  in- 
verted umbrella  and  roofed  with  reinforced  concrete. 


Build  Now! 


Extremely  low  bids  have  been  a  feature  at  manj- 
lettings  this  spring.  In  fact  immerous  contracts  have 
been  taken  at  prices  that  seemingly  allowed  a  danger- 
ously small  margin  between  profit  and  loss.  When 
the  successful  bidder  on  a  $300,000  job  is  $75,000  un- 
der the  engineer's  estimate  and  $50,000  lower  than  his 
nearest  competitor  it  is  reasonable  to  conclude  that 
some  one  has  made  a  mistake  in  his  figures.  But 
when  this  same  thing  happens  time  after  time  it  be- 
gins to  look  as  though  half  the  contracting  profession 
was  bidding  wild.  Mistakes,  of  course,  happen  fre- 
<iuently,  but  all  the  extremely  low  bids  at  recent  let- 
tings  cannot  be  ascribed  to  errors  in  the  estimates.  It 
would  seem  rather  that  the  bidders  in  their  eagerness  u> 
secure  work  are  willing  to  take  long  chances.  Neither 
has  it  been  the  inexperienced  contractors  that  have 
been  submitting  the  low  bids.  In  fact  some  of  the 
best  known  firms  in  the  country  have  taken  jobs  at 
prices  that  seemed  ridiculously  low  as  compared  with 
those  of  previous  years.  Of  course,  many  contractors 
are  bidding  on  work  at  the  present  time  with  the  sole 
purpose  of  keeping  their  organizations  intact  and  their 
outfits  busy  until  jobs  more  to  their  liking  develop. 
But  there  is  no  good  reason  why  this  work  should  be 
taken  at  prices  that  mean  a  big  loss. — Engineering  and 
Contracting. 
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The  New  Building  of  the  Standard  Bank 
at  Vancouver 

THE  new  Standard  Bank  Building  at  the  corner 
of  Hastings  and  Richards  Streets,  Van- 
couver, enjoys  the  distinction  of  being 
one  of  the  city's  highest  structures,  as 
well  as  one  of  the  finest  modern  office  blocks 
on  the  Pacific  coast.  It  was  erected  by  a  company  or- 
ganized by  Mr.  J.  W.  Weart,  and  was  designed  and 
constructed  under  the  supervision  of  Messrs.  Russell, 
Babcock  &  Rice,  architects,  of  Vancouver.  The  cost 
complete  ran  into  $450,000.  The  general  contractors 
were  the  Canadian  Ferro-Concrete  Company,  Limited. 
The  structure  is  a  steel  skeleton  frame,  every  por- 
tion of  which  is  enclosed  in  concrete.  The  floor  slabs 
are  of  concrete,  reinforced  with  cold  twisted  bars — a 


The  standard  Bank  Building,  Vancouver. 

type  of  construction  in  which  the  general  contractors 
specialize.  The  foundations  are  carried  down  to  bed- 
rock, and  the  basement  is  thoroughly  waterproofed. 

Vancouver  now  has  a  by-law  which  restricts  the 
height  of  buildings  to  ten  storeys,  but  the  permit  for 
the  Standard  Bank  was  taken  out  before  this  measure 
became  law;  so  that  the  tenants  of  the  five  upper 
storeys  have  a  unique  advantage  in  the  way  of  an  un- 
obstructed view  on  all  sides — with  no  fear  of  losing  it. 

For  the  exterior  the  architects  have  employed  tiling 
manufactured  by  the  Kittanning  Face  Brick  Company, 
of  Pittsburg,  Pa.  The  brick  is  treated  by  a  special 
jirocess  which  renders  it  impervious  to  water.  Atlas 
Swan  White  cement  and  Monterey  white  sand  were 
used  for  pointing  the  brick. 

On  each  of  the  upper  floors  of  the  building  there 
are  thirty  offices.  Ample  hall  space  is  provided  on  each 
of  the  floors. 

The  three  lower  storeys  are  terra  cotta,  with  a 
j)olished  granite  base.  The  next  eight  storeys  are  face 
brick,  and  the  upper  storeys  are  terra  cotta. 

The  interior  finish  throughout  the  building  is  done 
in  eastern  white  oak.     Each  office  is  fitted  with  por- 


celain wash-basins,  equipped  with  hot  and  cold  ser- 
vices. The  light  fixtures  are  of  special  design,  and 
each  room  has  extension  wall  blocks  for  desk  lights. 
The  building  is  steam-heated,  with  controlling  devices 
in  each  suite. 

The  floor  of  the  outer  vestibule  is  of  cedar  Ten- 
nessee marble,  alternating  in  pattern  with  Belgian 
black.  Throughout  the  building  the  floors  are  of 
terrazzo  with  marble  borders.  All  the  lavatories  have 
a  marble  wainscotting  six  feet  high.  The  stair  treads 
are  of  terrazzo,  following  the  general  floor  surface 
scheme  of  the  entire  structure. 

Elaborate  precautions  have  been  taken  to  cope 
with  the  fire  emergency,  escapes  and  two  sets  of  hose 
having  been  provided  for  each  floor.  The  windows 
arc  of  metal,  fitted  with  wired  glass  on  the  sides  ex- 
j)osed  to  adjoining  property.  The  partition  walls  are 
lined  with  terra  cotta.  Elevator  shafts  are  enclosed 
from  the  corridors  with  metal  frames  with  wired  glass. 
The  floors  are  of  reinforced  concrete  over  steel  beams 
on  four-foot  centres. 

The  mechanical  equipment  includes  a  steam  heat- 
ing plant  with  vacuum  circulation,  a  stand-pipe  for 
fire  protection,  and  five  electrically-operated  traction 
type  elevators  with  a  speed  of  six  hundred  feet  a 
minute. 

The  sand  and  gravel  used  in  the  fireproofing  of  the 
building  were  supplied  by  the  Ritchie  Contracting 
and  Supply  Company,  Limited,  who  furnished  some 
thirteen  thousand  cubic  yards  of  material. 

The  interior  decorating  and  painting  was  done  by 
Messrs.  C.  J.  Cummings  and  Company,  Vancouver.    . 


Half  a  part  per  million  of  iron  in  water  is  detect- 
able by  taste,  and  more  than  4  or  5  parts  makes  water 
unpalatable,  according  to  water  supply  paper  273,  re- 
cently issued  by  the  U.  S.  Geological  Surve3\  More 
than  2.5  parts  per  million  in  water  used  for  laundering 
makes  a  stain  on  the  clothes.  Iron  must  be  removed 
from  water  from  which  ice  is  made,  or  a  cloudy,  dis- 
colored product  will  result.  An  iron  content  of  over 
2  or  3  parts  per  million  in  water  used  in  the  manu- 
facture of  paper  will  stain  the  paper.  Waters  having 
a  high  iron  content  have  in  some  places,  where  they 
have  been  used  as  city  supplies,  caused  an  immense 
amount  of  trouble  and  expense,  for  they  favor  the 
growth  of  Crenothrix  to  such  a  degree  that  the  water 
pipes  become  clogged  with  the  iron  sheaths  of  that 
organism. 


Large  centrifugal  pumps,  claimed  to  be  the  largest 
of  their  kind  in  the  world,  were  recently  installed  for 
use  in  drainage  work  in  New  Orleans.  Four  pumps 
were  ordered  and  each  had  to  be  capable  of  raising 
168,000  gallons  of  water  per  minute  at  1  ft.  head. 
The  delivery  opening  is  78  in.  in  diameter.  These 
pumps  will  have  to  work  at  heads  varying  from  1  ft. 
to  13  ft.,  and  whereas  they  will  be  able  to  lift  168,000 
gallons  of  water  per  minute  against  a  1-ft.  head  at  a 
speed  of  55  revolutions  per  minute  they  will  have  to 
be  run  at  113  revolutions  per  minute  in  order  to  raise 
90,000  gallons  per  minute  against  a  13-ft.  head.  A 
fifth  and  smaller  plimp  was  also  put  down.  The  lat- 
ter had  an  outlet  48  in.  in  diameter  and  was  designed 
to  deliver  47,500  gallons  of  water  per  minute  against 
a  head  of  3  ft.  At  the  same  head  the  larger  pumps 
deliver  156,000  gallons  of  water  per  minute,  so  that 
if  all  five  pumps  were  worked  together  their  combined 
capacities  would  be  671,500  gallons  per  minute,  or, 
say,  966,960,000  gallons  per  day. 
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The  Paving  and  Construction  Company  of  Canada  is  a 
new   firm   registered   at    Montreal. 

The'  Bronze  Company,  of  Preston,  Ont.,  have  secured  a 
$300,000  contract  for  shells,  upon  which  their  plant  will  have 
to  work  day   and  night. 

At  Toronto,  the  building  employers  liave  signed  an  agree- 
ment with  the  Bricklayers'  Union  for  a  term  of  twenty 
months  at  a  rate  of   fifty-five  cents  an   hour. 

Notable  among  the  permits  issued  recently  at  Van- 
couver is  one  for  a  large  automobile  plant  at  the  corner  of 
Hamilton  and  Davie  Streets.  The  building  is  to  be  of  mill 
construction,  75  by  120  feet  in  dimensions,  and  five  storeys 
high. 

Messrs.  Carter-Halls-Aldingcr  have  started  work  on  the 
new  ten-storey  store  which  is  to  be  erected  for  D.  S.  Curry 
opposite  the  Winnipeg  Post  Office,  at  a  cost  of  $22.'>,000. 
Messrs.  J.  D.  Atchison  &  Company,  of  Winnipeg,  are  the 
architects. 

The  City  Engineer's  office  at  Calgary  has  lost  three  of 
its  best  men.  Each  holds  a  commission  and  all  are  qualified. 
Lieutenant  and  Adjutant  W.  M.  Sage  was  a  civil  engineer 
on  the  staff;  Lieutenant  W.  M.  Brooks  was  also  a  civil  en- 
gineer, and  Lieutenant  F.  Lawson  was  the  architecf  on  bridge 
construction. 

Good  progress  is  being  made  by  the  Pacific  Lock  Joint 
Pipe  Company  in  the  work  of  fabricating  and  laying  the  last 
section  of  the  concrete  pipe  on  the  flow  line  grade  of  the 
Sooke  Lake  water  system,  which  will  supply  the  citizens  of 
Victoria  with  pure  mountain  water.  The  line  will  be  com- 
pleted early  in   May. 

/\n  interesting  engineering  undertaking  in  prospect  is 
an  extension  to  the  sewage  and  water-works  system  at  St. 
Joseph  de  Levis,  Que.  The  work  is  estimated  to  cost  $150,- 
000,  but  it  is  not  likely  that  operations  will  be  commenced 
before  next  year.  Messrs.  Ciauvin  &  Beauchemin  are  engi- 
neers to  the  municipality. 

The  contract  for  the  erection  of  a  novitiate  for  the 
Christian  Brothers  at  Laval  des  Rapides,  P.Q.,  has  been 
awarded  to  E.  N.  and  L^.  Boileau,  of  Montreal.  The  plans, 
drawn  up  by  Viau  and  Venne,  provide  for  a  three-storey 
building  on  a  site  81  ft.  x  200  ft.  It  will  be  of  stone  and 
concrete  construction,  the  estimated  cost  being  $475,000. 

Tenders  have  been  called  for  the  second  addition  to  the 
No.  1  grain  elevator  of  the  Montreal  Harbour  Commission- 
ers. Plans  have  been  prepared  by  the  John  S.  Melcalf  Com- 
pany, Limited.  Montreal.  The  piling  contract  was  awarded  to 
the  Peter  Lyall  and  Sons  Construction  Company,  Limited. 
Montreal.  The  addition,  like  the  rest  of  the  structure,  will 
be  of  concrete,  and  has  involved  the  removal  to  an  adjacent 
site  of  one  of  the  ofiices  of  the  (Commission. 

The  falling  off  in  the  contracting  business  is  reflected  in 
the  balance  sheet  of  the  National  Brick  Company  of  La- 
prairie,  Limited,  for  the  year  ended  February  28  last.  The 
earnings  were  $i:i'.),()17,  a  decline  of  $119,300.  Bond  interest 
absorbed  $139,140.  leaving  net  earnings  of  $471,  and  as  one 
quarterly  dividend  of  $25,000  had  been  paid,  the  surplus  had 
to  be  drawn  on  to  the  extent  of  $34,529.  The  contraction  in 
building  operations   after   the   boom  of   1913   meant   smaller 


sales,  keener  competition  and  lower  prices  for  brick  manu- 
facture. The  stocks  on  hand  are  valued  at  $173,244,  which  is 
higher  than  a  year  ago.  During  the  past  year  the  plant  and 
machinery  have  been  overhauled. 

Estey  Bros.  Company,  2  St.  Cccile  Street.  Montreal,  have 
secured  the  contract  for  the  ornamental  iron  and  bronze 
work  on  the  Sun  Life  Building,  Montreal,  now  being  com- 
pleted. This  firm  also  have  the  contract  for  the  ornamental 
iron   work   on   the   St.   Denis  Theatre,   Montreal. 

Mr.  J.  A.  L.  Waddcll  (of  Kansas  City),  who  has  de- 
signed many  well-known  bridges  in  British  Colunit)ia.  and 
who  has,  contributed  to  The  Contract  Record,  has  had  con- 
ferred upon  him  by  the  Japanese  Government,  through  its 
Department  of  Education,  the  degree  of  Hakushi  (Doctor  of 
Engineering).  This  is  the  fourth  doctor's  degree  conferred 
on  Dr.  Waddell,  the  three  other  degrees  being  Doctor  of 
Science,  McGill  University.  1904;  Doctor  of  Laws,  Missouri 
State  University,  1904,  and  Doctor  of  Engineering,  Univer- 
sity of  Nebraska,   1911. 

Work  has  started  on  the  five-storey  concrete  and  terra 
cotta  structure  which  will  be  erected  at  the  north-west  cor- 
ner of  Portage  Avenue  and  Garry  Street,  at  Winnipeg,  and 
which  will  be  finished  by  November  1st  of  this  year.  The 
ground  floor  will  consist  of  stores  and  the  four  upper  floors 
will  be  used  as  offices.  The  contract  has  been  awarded  to 
the  Carter-Halls-Aldinger  Company.  The  new  structure  will 
be  known  as  the  "Paris  Building."  The  property  was  bought 
in  1913  from  Sir  James  .\ikins  by  a  Frenchman  from  Paris. 
The  site  is  88  x  130  feet. 

The  programme  of  public  works  for  Calgary,  as  mapped 
out  by  Commissioner  Garden  and  City  Engineer  Craig,  to- 
tals $4(15,500.  Including  the  Nose  Creek  sewer  and  the  Mis- 
sion bridge  work,  for  which  provision  has  been  made,  the 
total  will  be  about  $500,000.  The  programme  of  work  is  as 
follows:  boulevard  improvements.  $10,500;  curb  and  gutter, 
$15,000;  retaining  walls,  $10,000;  sidewalks.  $55,000;  sanitary 
sewers,  $10,000;  storm  sewers,  $35,000;  paving.  $100,000; 
grading,  $00,000;  trunk  sewers  (other  than  Nose  Creek), 
$30,000;  Centre  Street  bridge  (required  for  1915),  $125,000; 
water  main  extensions,  $15,000;  total,  $465,500. 

Mr.  J.  D.  Mc.\rthur,  the  well-known  Winnipeg  con- 
tractor, passed  through  Vancouver  recently  on  his  way  to 
California,  where  he  will  stay  some  time,  visiting  the  exhi- 
bitions at  San  Francisco  and  San  Diego.  Interviewed  in 
Vancouver  as  to  constructional  activities  and  prospects,  Mr. 
Mc.Xrthur  said,  in  part: — "The  acreage  for  crops  in  Western 
Canada  will  be  far  greater  than  ever  this  year,  and  the  pros- 
pects are  most  hopeful  for  a  record  harvest.  The  western 
cities  will  benefit  from  the  harvest,  and  the  general  situa- 
tion, which  is  already  reviving,  will  take  a  great  change 
from  the  improved  conditions  prevalent.  The  increased  de- 
mand for  lumber  will  benefit  British  Columbia,  and  thereby 
this  province  will  be  in  a  better  financial  condition.  We  look 
for  an  improvement  in  the  method  of  raising  capital  for 
large  enterprises  like  railway  construction  with  the  end  of 
the  war,  for  in  financing  construction  the  New  York  market 
is  not  as  convenient  as  London,  because  in  the  Old  Country 
the  issues  are  for  longer  terms  than  in  New  York,  and  the 
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percentage  demanded  for  loans  is  higher  in  New  York.  So 
far  as  I  am  concerned  personally,  I  am  busier  this  year 
than  ever  before,  with  the  Hudson  Bay  Railway  contract  for 
the  Dominion  Government,  and  the  construction  of  the  Ed- 
monton, Dunvegan  &  British  Columbia  line.  The  latter  is  a 
personal    enterprise." 

From  New  Glasgow,  N.S.,  we  learn  that  the  Eastern 
Car  Company  has  been  given  an  order  by  the  Russian  Gov- 
ernment for  two  thousand  steel  frame  box  cars,  and  that 
the  Nova  Scotia  Steel  Company  has  received  an  order  for 
shells  worth  $3,500,000.  Work  will  begin  at  once  on  both 
orders.  The  cars  will  be  shipped  in  sections  from  Pictou 
Landing  to  Vladivostock, 

At  Toronto,  the  construction  of  the  Bloor  Street  Viaduct 
is  in  full  swing,  with  two  hundred  and  twenty-five  med  em- 
ployed. Abutment  A  has  been  completed,  B  and  C  are 
well  advanced,  and  work  on  F  has  started.  Messrs.  Quinlan 
&  Robertson,  the  contractors  on  the  Don  X'alley  section,  are 
pushing  the  cement  work  so  as  tp  get  it  completed  during 
the  summer.  This  will  allow  the  steel  work  to  be  carried  on 
through  the  winter,  and  prevent  delay.  The  time  allowed 
for  the  contract  is  three  years,  but  it  is  hoped  to  get  it  done 
somewhat  under  that  time.  The  Dominion  Bridge  Company 
on  the  Bloor  Street  section  are  also  pushing  the  work  to  the 
limit. 


Mr.  R.  C.  Harris,  City  Works  Commissioner  of  Toronto, 
is  taking  a  month's  holiday  with  Mrs.  Harris  at  Atlantic 
City. 

Mr.  R.  H.  Thomson,  formerly  City  Engineer  of  Seattle, 
has  been  awarded  $15,000  against  the  Seattle  Times  in  a 
libel  suit  for  $75,000. 

Mr.  W.  R.  Devenish  has  been  appointed  Principal  .\s- 
sistant  Engineer  of  the  Canadian  Government  Railways, 
with  office  at  Moncton,   N.B. 

Mr.  G.  W.  Northwood.  a  Winnipeg  architect,  who  went 
to  the  front  as  a  captain  in  the  90th  Regiment,  has  not  been 
heard  of  since  the  battle  of  Langemarck. 

Mr.  D.  B.  Mclntyre,  Superintendent  of  Construction  and 
Maintenance  of  the  Montreal  Electrical  Commission,  has  re- 
signed.    He  has  accepted  a  position  in   New  York. 

Mr.  S.  Beresford.  Winnipeg,  representative  of  the  Can- 
ada Cement  Company,  has  returned  to  the  western  metrop- 
olis after  a  visit  to   Montreal   and   other  eastern   points. 

Lieut.  Henry  Lloyd  Owen,  a  native  of  Pwllhli,  Wales, 
reported  missing  in  a  recent  casualty  list,  is  a  Moose  Jaw 
architect  who  has  done  considerable  work  in  Saskatchewan. 

Mr.  Leon  Archibald,  a  civil  engineer  of  Regina.  formerly 
in  the  employ  of  Messrs.  Reilly,  Dawson,  Hancock  &  Reilly, 
of  that  city,  is  among  those  reported  wounded  in  a  recent 
casualty  list. 

Mr.  V.  W.  Horwood,  Provincial  Architect  of  Manitoba, 
underwent  an  operation  at  Rochester,  Minn.,  recently,  and  is 
reported  to  be  progressing  fairly  well,  although  a  second 
operation  will  be  necessary. 

Mr.  R.  H.  Thomson  is  to  bring  the  work  in  Strathcona 
Park  on  Vancouver  Island  to  a  close  this  summer  pending 
the  end  of  the  European  war.  After  July  1st,  it  is  stated,  he 
will  open  an  office  as  consulting  engineer  in  Seattle. 

Mr.  W.  A.  McLean,  Chief  Engineer  of  Highways  for 
the  Province  of  Ontario,  has  been  asked  to  preside  over  one 
of  the  sessions  of  the  Pan-American  Road  Congress  at  the 
Panama  Pacific  International  Exposition  at  San  Francisco 
next  fall. 


Mr.  A.  P.  Linton,  of  the  Saskatchewan  Highways  Com- 
mission, read  a  paper  descriptive  of  the  new  traffic  bridge  at 
Saskatoon  before  a  recent  meeting  of  the  Regina  Engineer- 
ing Society.  The  structure  was  described  briefly  in  our 
issue  of  February  10th  last. 

The  Montreal  Board  of  Control  have  extended  the  leave 
of  absence  of  Major  G.  Janin,  the  chief  engineer,  and  Mr. 
M.  Basset,  assistant  engineer  in  the  public  works  depart- 
ment, who  have  gone  to  the  front.  Word  has  been  received 
that  Major  Janin  and  his  corps  of  engineers  have  arrived 
in  England,  having  sailed  on  April  19  from  Halifax.  Major 
Janin  and  Mr.  Basset  now  have  leave  of  absence  until  Sep- 
tember 1,  the  salary  of  the  former  being  placed  at  $,'5,000  per 
annum,  instead  of  $9,000.  It  is  understood  that  the  Montreal 
city  engineering  department  is  to  be  reorganized  at  a  little 
later  date. 

Mr.  James  A.  Farrell,  President  of  the  United  States 
Steel  Corporation,  passed  through  Winnipeg  recently  on  his 
way  to  Banff,  X'ancouver  and  San  Francisco.  Interviewed  in 
Winnipeg,  Mr.  Farrell  expressed  the  view  that  the  United 
States  was  emerging  from  a  long  period  of  depression,  and 
that  the  country  was  on  the  eve  of  a  new  era  of  construc- 
tional and  general  activity.  Mr.  Farrell  is  an  interesting 
personality.  He  is  fifty-two  years  of  age,  and  commenced 
work  in  a  steel  wire  mill  in  New  Haven  at  the  age  of  sixteen. 
Until  1888  he  was  a  laborer  in  the  mills  of  the  Pittsburg  Wire 
Company.  He  worked  himself  up  through  various  stages 
imtil  he  became  General  Superintendent  of  the  Oliver  Steel 
and  Wire  Company.  He  was  made  President  of  the  United 
States    Steel    Corporation    in    1911. 


Trade  Inquiries 

The  Weekly  Report  of  the  Department  of  Trade  and 
Commerce  contains  the  following  inquiries  relating  to  Can- 
adian trade.  The  names  and  addresses  of  the  firms  making 
these  inquiries  can  be  obtained  by  those  specially  interested 
in  the  respective  commodities  upon  application  to  the  In- 
quiries Branch,  Department  of  Trade  and  Commerce,  Ottawa: 

C04.  Pails  and  buckets,  barb  wire,  wire  nails,  cement,  ex- 
plosives, etc. — .\  Glasgow  exporting  house  with  extensive 
trade  abroad  desires  to  make  arrangements  with  Canadian 
manufacturers  for  purchasing  the  following:  Enamelled  pails 
with  covers;  galvanized  buckets;  galvanized  barb  wire;  wire 
nails;   cement;   explosives;   spades,   steel  tools,  and   safes. 

005.  Pig  iron. — A  Birmingham  firm  is  in  the  market  for 
mine  pig  iron,  hematite  pig  iron  or  charcoal  pig  iron. 

606.  SteeL — A  firm  in  Birmingham  is  open  to  purchase 
steel,  sizes:  J4  '"ch  to  3  inches  round,  %  to  3  inches  square, 
and  1  inch  by  %  inch  flat,  up  to  8  inches  by  %  inch. 

007.  Iron  and  steel. — .-^n  English  firm  is  open  to  represent 
a  first-class  manufacturer  of  iron  and  steel. 

608.  Steel  billets. — .\  Birmingham  firm  that  has  hitherto 
purchased  steel  billets  from  the  continent  of  Europe  is  open 
to  consider  quotations. 

(109.  Steel  plates. — A  Norwich  firm  is  in  the  market  for 
mild  steel  plates  up  to  6  feet  long  and  from  12  inches  to  3C 
inches  wide,  from  J4  inch  thick  down  to  26  gauge.  Also  flat- 
iron  bars  of  all  sizes  and  thicknesses. 

610.  Wire  nails. — A  Nottingham  firm  inquires  for  quota- 
tions. 

611.  Spikes,  bolts  and  nuts. — A  South  African  agent  is 
prepared  to  take  up  agency  for  South  Africa  in  railway  dog- 
spikes,  also  cart  and  carriage  bolts  and  nuts.  Immediate 
correspondence  is  requested. 

020.  Lumber,  iron  and  steel. — A  Paris  broker  invites  cor- 
respondence from  exporters  of  spruce,  pine,  oak  and  fir; 
also  from  manufacturers  of  cast-iron  and  steel  and  structural 
steel. 
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^m^          I                   I    TV    "'*•"»""  •»»     -  A  Period  of  Watchful  Acting 

^^^•^■i"^*Q«^  1     m^^^^^^\W%f%  X  ^   '^  ^  far' cry  from  old  London  to  Edmonton  in 

■  ■     |l  I  I  I  Clm^^lj    iVL^I    I  11    I  I  I       ^^'^  Canadian  West,  but  distance  sometimes  in- 

^^^^^iH**^^                 *   J^^^^^*   ^»  -*-     tensifics  the  things  we  have  in  common.     Points 

^^^^    w-y           »                 .              TV          •  "^  common  agreement  will  be  found  in  the  letters 

^rnAlllppnnO     kPVI^W  ''y  Messrs.  (iorman,  Clancey  &  (Jrindley  and  Mr.  W. 

»    l^U^illWCl  Ul^    m,>VXV^TY  ^    M..nnt.stei.lKn,  of  London,  England,  published  in 

this  issue.      The  outstanding  principle  to  which  they 

Published  Each  Wednesday  By  both  subscribe  is  the  economy  and  general  wisdom 

HUGH   G.    Maclean    limited  "^  putting  constructional  work  in  hand  now,  at  a  time 

'  when   conditions  are  more   favorable  to  the  building 
HUGH  C.  MacLEAN,  Winnipeg,  President.  owner  than  they  have  been  for  years. 
THOMAS  S.  YOUNG,  General  Manager.  -^0  are  to<j  prone  to  surrender  our  ambition  and 
HEAD  OFFICE  -  347  Adelaide  Street  West,  TORONTO  i.,iteri)ri.se  to  the  idea  that  this  is  a  period  of  "watch- 
Telephone  A.  2700  ful  waiting;"  rather  should  it  be  a  period  of  watchful 

acting.    This  is  a  strenuous  day,  in  which  the  whole 

MONTREAL  -  Teleplione  Main  2299  -  119  Board  of  Trade  wtirld  is  undergoing  a  process  of  remodelling,     in  the 

WINNIPEG  -  Telephone  Garry  856  -  302  Travellers'  Bldg.  \  cry  nature  of  things,  conditions  can  never  be  the  .same 

VANCOUVER    -    Tel.  Seymour  2013    -    Hutchison  Block  again,  and   we  must  adapt  ourselves  to  tlie  re«|uire- 

NEW  YCJRK  -  Tel.  3108  Bccknian  -  1226  Tribune  Building  inents  of  the  hour.     Many  there  are  who  are  watching 

CHICAGO  -  Tel.  Hirrison  5351  -  1413  Gt.   Northern   Bldg.  and  waiting  without  contributing  a  turn  of  their  energy 

LONDON,  ENG. 16  Regent  St.  S.W.  and  resources  to  the  wheels  of  the  Empire's  business. 

Supposing  Great  Britain  had  committed  herself  to  a 

SUBSCRIPTION  RATES  I)eriod  of  watchful  waiting  when  the  Kaiser  and  his 
Canada  and  Great  Britain,  $2.00.    U.  S.  and  Foreign,  $3.00.  'i^r^les  swept  over  Belgium  and  made  for  Paris— the 
Single  copies  10  cents  national  flag  of  the  Devil  would  now  be  floating  over 
— —  the  I'arlianicnt  Buildings  at  Ottawa. 

Autliorized  liy  tlie  Postmaster  Gcneial  (or  faiiaila,  tor  Iraiisniission   as  TllOSC     wllO    CaUllOt     fight     should    at     leaSt     take    an 

'"^"Eni'cTxd  a's^'scconc!  class  matter  July  isiii,  ii)i4.  at  the  Posioffice  at  activc— yes,  and  a  strcHuous — part  in  promoting  the 

RufTaio.  N.V.,  under  the  Act  of  Congress  o(  March  3.  1879.  activities  of  the  couutry.     lu  our  field  wc  are  com- 

.Tnrr.     rT~^         ."".^       7,  mittcd  to  constructional'  activity,  and  each  one  of  us 

Alphabetical    |,nde^«jO'   Advertiser,  ^._.,„  ^^^^^  ^,,  influence  which   will  tend  to  encourage 

_^__ , building  rather  than  to  discourage  it.     .-Xt  the  risk  of 

Vol.  39                                 May  26,  1915                             No.  21  wear)-  rciteiation,  let  us  remind  the  man  with  money 

—                                                            ;  to  build  that  materials  are  at  rock-bottom,  that  labor 

P..;«„;„«.l  r-^nfontc                      .,  '^  plentiful,  and  that  contractors  are  tumbling  over 

Principal  Contents                        Page  themselves  to  get  work.     Let  us  bear  in  mind  that 

.\  Period  of  Watchful  ActinK 549  every   undertaking   put    in    hand   at   a   time    like   this 

provides  emplovnient  for  those  to  whom  employment 

Engineers  as  Viewed  by  Contractors 5.50  j^  vitally  necessary,  and  that  it  exerts  an  upward  in- 

By  Richard  W.  Sherman  flucnce  tending  to  encourage  others  tt)  follow  the  same 

T    „        .     „      ry.  .                                                            -.51  ^■^^'"Pl'--;   while,   on    the   other    hand,   every   contract 

Letters  to  the  h.,litor ...1  cancelled,  every  constructional  undertaking  postponed. 

Coleman  Roads— Their  History.  Location  and  Construe-  contributes  to  the  SUm-total  of  unemployment  and  ex- 

tiim 552  ercises  the  minds  of  others  unfavorably.    Cireat  though 

By  H    T.  Routly  ^'"^   ^'"'•'^   t'lrouRh   wliich   we  are   passing,  there  must 

come  an  end  to  this  hateful  conflict,  and  the  ensuing 

Dust    Prevention:    Method   of   Application   and   Use   of  days  will  be  days  of  ])rosi)erity — marked  prosperity  for 

the  \  arious  Oils 556  those  who  have  hung  on — for  those  who  have  counted 

,,,,,..         ...                             ^..  oi)timisni  and  confidence  more  worth  while  than  oessi- 

Corros.on   of   Iron   and   Steel   Water   Mams .5;..  ^^^-^^^   ^^,,j   ^,^,„   ^j^^^^^.^                                              "^^n  peSSI 

Features  of   Park    Improvement   Work    559  ,  P^^   call    to-day    in    the   business   world,  as   in    the 

military  world,  is  for  the  best.    .Mwavs  we  need  strong 

Testing  and  Handling  Concrete  Aggregates 561  ,nen_,„en  strong  in  brain  and  brawn,  strong  in  de- 

By  H.  S.  Mattimore  votion  and  principle,  in  confidence  strong,  and  in  work 

strouL;". 
The  \aiu-ouver  CIul).  \  ancouver 563  '  ^^ 

.\tlvaiitages  in  Use  of  Commercial   llydrated  Lime  Over 

Ordinary   Lime •,•,!  Out    of    the    WildemeSS 

By  E.  W.  Lazell  rTpIII'.Rl-:   was   a    man   of  a    philo.sophical    turn   ol 
Irregularity  of  !•  ntployment:  Its  I-flfect  on  the  Workman  I          "''"'^  ,^) ''^^   ^'""-y.  made   quite   a   reputation    for 
Ll  on  the  Contractor .5.W,  "*-       '"'"^^•"  .'^v  ^^riting  a  little  treatise  u,>on  effi- 
ciency, in  the  Course  of  which  he  said  some- 
New   Immigration  Buildings  at  Vancouver 567  lliin.i;  to  the  efl'ect  that  if  a  man  could  make  something 

„  n     D-          in                                ..^  which  the  i>ublic  wanted,  and  make  it  a  little  better 

Sir  John  Jackson.  MP.  (B.ogr.Vuc.,n                               569  than  anyone  el.se.  the  world  would  make  a  beaten  path 

Personal  Mention 571  to  his  door,  even  though  he  lived  in  a  wilderness. 

This  IS  a  pretty  sort  of  a  statement,  but  it  does 

Mainly  Constructional   572  „ot   work  out  in  practice.     If  volt  have  made  some- 
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thinji  which  the  world  wants,  and  made  it  a  little  bel- 
ter than. any  one  else,  yon  are  still  a  long  way  from 
getting-  the  world  to  use  it.  You  must  get  upon  the 
house-tops  and  shout  about  it  so  long  and  so  loud 
as  to  make  the  public  curious.  Unless  you  do  they 
will  not  buy.  They  will  not  make  any  beaten  path 
to  your  door,  even  though  it  be  located  at  the  most 
expensive  corner  in  your  town,  but  they  will  go  to 
the  merchant  in  a  back  street  for  a  substitute  ma- 
terial, if  he  has  been  wise  enough  to  understand  that 
the  general  public  not  only   want  goods  to   till   their 


requirements,  but  at  the  same  time  want  to  be  per- 
suaded by  argument  and  oft-repeated  announcement 
that  they  are  getting  the  best  value  for  their  money. 

The  facts  of  the  case  as  regards  the  actual  merits 
of  the  goods  lia\e  much  to  do  with  securing  and  hold- 
ing the  trade,  but  no  matter  how  good  your  wares  may 
be  they  will  not  bring  vou  sufficient  trade  to  keep  the 
bailiff  away  unless  you  let  the  consumer  know  about 
them  and  do  something  in  the  way  of  educating  the 
consumer  to  a  proper  appreciation  of  tlieir  merits  for 
fulfilling  his  particular  requirements. 


Engineers  as  Viewed  by  Contractors 


By  Richard  W.  Sherman' 


GOMPLIiTE  harmony  cannot  exist  between  en- 
gineers and  contractors,  as  each  represents  op- 
posing interests.  The  engineering  graduate 
starts  with  an  educated  prejudice  against  con- 
tractors, whom  he  believes  to  be,  in  the  main,  deter- 
mined to  get  the  best  of  engineers ;  and  therefore  he 
is  on  his  guard,  and  purposes  not  only  to  take  care 
of  himself  but  to  get  the  best  of  the  contractors. 

Contractors  dread  the  "boy  engineer"  just  from  col- 
lege. These  young  engineers  are  extremely  technical. 
They  expect  a  literal  compliance  with  every  iota  of 
the  contract  obligations  by  the  contractor. 

With  rare  exceptions,  men  greatly  improve  in  learn- 
ing, wisdom,  and  disposition  as  they  grow  older.  After 
twenty  or  thirty  years,  a  man  is  surprised  to  find  how 
little  he  knew  when  he  started  his  professional  or  busi- 
ness career.  He  has  grown  riper  in  judgment,  and  has 
developed  greater  caution,  discretion,  and  justice  to- 
wards others.  He  grows  considerate,  amiable,  and 
kind. 

Contractors  are  largely  influenced  by  their  opinions 
of  engineers.  The  engineer  who  has  a  reputation  for 
ability,  honesty,  fairness,  and  good  disposition  will  at- 
tract bidders  for  any  work  of  which  he  has  charge ; 
and  the  desire  to  do  work  under  him  would  be  an  in- 
centive to  reasonably  low  prices.  It  is  a  feature  of 
contracting  to  size  up  the  engineer  with  as  much 
accuracy  as  possible. 

In  bidding  for  work,  contractors  are  almost  as  sen- 
sitive as  weather-vanes.  It  may  be  possible  to  make 
a  profit  at  a  given  bid  under  one  engineer,  and  im- 
possible to  avoid  a  loss  under  some  other  engineer, 
with  all  other  conditions  similar,  and  the  quality  and 
the  merits  of  the  work  constructed  being  equally  good 
at  the  same  cost  to  the  owner  in  each  case. 

A  majority  of  bids  are  too  high.  The  highest  bid 
is  often  twice  as  much  as  the  lowest,  even  when  the 
lowest  is  sufficient.  Over-anxiety  to  secure  the  con- 
tract is  the  commonest  cause  of  low  bidding.  Low 
bids  are  often  made  to  keep  a  contractor's  organization 
together  for  future  work  on.  which  he  hopes  for  better 
prices. 

Contractors  who  do  not  care  for  the  contract  often 
bid  fairly  high  up,  without  any  expectation  of  secur- 
ing the  contract,  but  merely  to  avoid  a  reputation 
among  contractors  of  being  low  bidders,  and  with  the 
bare  chance  of  getting  the  work  at  good  prices.  Ex- 
cessively high  bids  are  usually  the  result  of  lack  of 
knowledge  of  the  value  of  the  work  and  lack  of  time 
to  become  familiar  with  it. 


♦  Chief  Engineer  of  the  New  York  State  Highway  Commission. 


If  an  engineer's  preliminary  estimate  is  believed  to 
be  too  low,  it  drives  away  bidders  and  tends  to  indif- 
ferent, high  bidding.  Some  over-anxious  contractors 
may  be  influenced  thereby  to  bid  too  low.  They  may 
secure  the  work,  in  which  event  the  engineer  has  an 
unpleasant  task  during  construction.  There  is  almost 
sure  to  be  a  disposition  on  the  part  of  the  contractor 
to  save  himself  from  loss,  and  he  is  thus  tempted  to 
slight  the  quality  of  the  work.  Both  contractor  and 
engineer  are  in  some  degree  injured  by  the  work  hav- 
ing been  done  at  less  than  cost. 

An  engineer  who  can  make  reliable  preliminary  es- 
timates will  find  his  services  in  demand  by  municipali- 
ties, corporations,  and  other  owners;  or,  if  he  chooses 
to  practise  as  a  contractor's  engineer,  he  will  find  his 
services  of  great  value  in  that  field.  Some  prominent 
engineers  of  my  acquaintance  would  not  under  any 
circumstances  do  engineering  work  for  contractors, 
confining  their  services  entirely  to  the  owners.  I  know 
of  other  engineers  who  confine  themselves  wholly  to 
engineering  for  contractors,  and  who  do  a  large  busi- 
ness as  engineering  experts  for  contractors,  in  litiga- 
tions. 

These  two  fields  of  engineering  are  becoming  more 
and  more  distinct,  and  it  is  my  opinion  that  an  engi- 
neer is  wise  who  makes  his  choice  and  adheres  strictly 
either  to  the  one  line  of  practice  or  to  the  other. 

The  contracts  and  specifications  on  very  large  and 
important  works  are  usually  models  of  perfection.  In 
smaller  works,  such  as  may  amount  to,  say,  not  over 
$200,000,  contractors  are  often  confronted  with  bid- 
ding papers,  contracts,  specifications,  plans,  etc.,  which 
are  a  disgrace  to  the  engineer  who  drew  them. 

There  are  a  few  engineers  who  are  sometimes  called 
"specification  fiends."  They  write  to  many  places 
where  work  is  advertised,  for  specifications,  etc.  They 
read  them  eagerly  and  often  clip  such  paragraphs  as 
catch  their  fancy — usually  those  which  are  harsh,  se- 
vere, and  unreasonable  from  a  contractor's  standpoint. 
With  these  clippings  to  aid  them,  they  draw  up  speci- 
fications, etc.,  which  often  deserve  the  name  of  "crazy- 
quilt"  specifications.  Such  papers  are  full  of  contra- 
dictions, useless  paragraphs,  and  ambiguities  which 
are  almost  sure  to  cause  contention  and  trouble  dur- 
ing the  construction  and  in  the  final  settlement,  or 
lead  to  litigation.  Such  engineers  are  apt  to  insert 
severe  conditions  such  as  excessive  cash  deposits  with 
the  bids,  unreasonably  short  time  in  which  to  con- 
struct the  work,  excessive  per  diem  li((uidated  dam- 
ages for  overtime,  excessive  bonds,  and  sometimes  ex- 
cessive retained  percentage  where  monthly  payments 
are  provided.     About  all  they  can  think  of  is  to  make 
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the  work  undesirable  and  objectional)le  to  contractors. 
Such  engineers  and  their  work  are  often  avoided  by 
the  I)est  class  of  bidders,  and  the  contracts  are  a])t 
to  go  to  rather  undesirable  contractf)rs. 


LETTERS' 


Chlorination   of  Water 

Ottawa,   May   Mth,   I'.lir.. 
lulitor,   The    Contract    Record: 

I  wish  to  point  out  that,  although  the  short  abstract  on 
"Chlorination  of  Water"  apiiearing  "in  the  May  5  issue  of 
your  paper  is  generally  correct,  there  is  one  misstatement. 
I  am  credited  with  the  opinion  that  hypochlorite  treatment 
with  calcium  hypochlorite  is  the  most  practical  method  of 
purifying  the  Ottawa  River.  This  is  quite  contrary  to  my 
present  opinion,  however,  and  to  all  that  1  have  said  in  the 
past,  as  I  believe  that  chlorination  should  be  regarded  mere- 
ly as  a  temporary  expedient  when  used  alone,  though  it  is 
of  great  utility  when  used  as  an  adjunct  to  other  forms  of 
purification  for  increasing  the  factor  of  safety. 

The  point  under  discussion  in  Montreal  was  "the  most 
economical  and  efficient  method  of  chlorination."  and  1  gave 
reasons  for  the  opinion  1  hold  that  calcium  hypochlorite, 
when  properly  applied  and  thorouglily  mixed  with  the  sup- 
ply l)y  mechanical  methods,  is  just  as  efficient  as,  and  much 
more  economical  than,  liciuid  chlorine.  As  I  pointed  out. 
many  of  the  plants  using  bleach  arc  not  using  the  material 
on  hand  to  the  full  advantage,  whereas  newer  installations 
of  liquid  chlorine  are  so  designed  as  to  reap  the  advantage 
of  the  past  failures  of  others. 

Hoping  that  you  will  give  publicity  to  this  correction. 
Yours  truly, 

JOSEPH  RACE, 
City  Bacteriologist  and  Chemist. 

*        *        * 
Western  Contracting  Firm  Find  "Much  to  be  Thankful  For" 

Edmonton.    May    17th,    1915. 
Editor,  The  Contract  Record: 

In  reply  to  your  inquiry  as  to  building  prospects  in  this 
locality,  we  may  tell  you  that,  while  general  business  con- 
ditions are  not  normal  by  any  means,  there  is  still  much 
to  I)e  thankful  for  in  the  West.  Last  year  we  had  good 
crops,  which  realized  good  prices;  and  the  prospects  for  the 
present  season  are  good. 

In  this  section  of  the  country,  particularly,  the  building 
trades  are  not  in  a  very  promising  condition — that  is  to  say, 
as  far  as  houses  and  speculative  blocks  are  concerned;  but 
just  the  same  there  are  hundreds  of  people  who  will  see 
the  wisdom  of  building  now,  and  benefit  accordingly.  The 
farming  proportion  of  our  community  is  the  most  envied. 
The  farmers  are  in  the  best  position  to  improve  their  houses 
and   build   new  ones. 

.\s  you  say  in  The  Contract  Record,  this  is  the  time 
to  l)uild.  Of  course,  nothing  is  cheap  unless  needed:  but 
one  can  tell  the  townspeople  that  if  they  have  been  paying 
rent,  and  have  any  money,  they  should  BL'ILO  NOW,  and 
own  their  own  home.  C^ne  can  give  the  "BUlLD-Nt)W" 
advice  to  the  farmer  who  has  been  living  in  a  shack  and  hous- 
ing his  family  less  comfortably  than  his  stock. 

Wc  know  of  nothing  entering  into  the  constructional 
business  that  is  not  cheaper  now  than  it  has  been  for  years 


before.     It  is  ;iot  necessary  to  commit  oneself  to  buying;  let 
liim  ask  for  prices  on  material  and  labor,  and  sec  to  what  a 
low  level  the  dollar  sign  has  descended. 
Yours  very  truly, 
CORMAN,  CLANCEY  &  GRINDLEY.  LIMITED, 


An  Old  Country  Viewpoint 

16  Regent  Street,  London,  England. 

May  12,  1915 
Editor,  The  Contract  Record: 

I  have  followed  with  much  interest  recent  discussions 
in  your  paper — notably  the  one  on  trade  development,  but 
there  is  one  subject  which  offers  great  and  useful  possibilities, 
particularly  in  such  an  issue  as  your  forthcoming  Annual 
Number.  The  subject  may  be  summed  up  in  two  words 
which  it  IS  in  the  interests  of  the  constructional  field  to  im- 
press upon  the  public — BUILD  NOW.  It  would  be  impos- 
sible to  devote  too  much  attention  to  such  a  campaign,  and 
if  a  number  of  your  influential  readers  were  to  submit  their 
views  for  editorial  comment  the  discussion  could  not  fail  to 
carry  much  weight. 

It  is  not  sufficient  to  tell  the  financial  interests  that  build- 
ing materials  are  cheap,  that  labor  is  plentiful,  and  that  con- 
tractors want  work.  These  things  are  true,  but  there  are 
even  more  compelling  reasons.  It  is  estimated  that  in  the 
United  Kingdom  the  contracts  suspended  on  account  of  the 
war  represent  some  hundred  million  pounds.  When  the  war 
is  over  this  work  will  go  forward,  and  the  demand  for  ma- 
terial will  be  enormous.  In  addition  there  will  be  the  re- 
building of  the  ruined  towns  and  villages  of  Belgium,  France. 
Poland,  and — shall  we  say? — Germany.  The  cost  t>f  living 
will  be  higher  after  the  war,  and  as  labor  will  be  greatly  in 
demand  it  will  undoubtedly  be  an  important  factor  in  the 
situation.  Not  only  this,  but  everyone  will  be  looking  for 
capital,  and  the  rate  of  interest  will  be  high. 

The  "Build-Now"  policy,  put  into  effect,  will  stir  up 
business,  release  some  of  the  money  that  is  tied  up,  and 
ease  the  great  pressure  which  otherwise  will  ensue  upon 
the  declaration  of  peace. 

Yours  very  truly, 

W.  A.  MOU\T<ri  PHI-K. 


The  Passing  of  a  Type 

HANDLING  men,  as  opposed  to  driving  them. 
is  rapidly  replacing  the  old-fashioned  meth- 
od of  doing  work.  The  bullying,  blnstering, 
foul-nioutlied  walking  boss  of  hut  a  few  years 
ago  is  rapidly  disappearing  from  construction  work, 
and  the  quiet-spoken,  tactful  superintendent,  quite 
frequently  an  engineer,  is  taking  his  place.  The  change 
marks  the  passing  of  a  type,  says  The  Engineering 
Record.  The  laborer  of  today  is  a  different  kind  of 
man  from  the  laborer  of  ten  years  ago :  the  increasing 
proportion  of  plant  and  mechanical  ecpiipment  on  con- 
struction work  has  brought  about  the  change.  The 
proportion  of  skilled  workmen  to  the  kind  whose  in- 
telligence is  equal  only  to  the  wielding  of  a  pick  and 
shovel  and  the  use  of  a  wheelbarrow  has  been  greatly 
increased.  The  old  type  of  workman  expected  brow- 
beating and  even  brutality.  But  the  new  tyjM;  resents 
it.  even  to  the  point  of  refusing  to  work.  The  think- 
ing contractor  realizes  the  change  that  has  taken  place 
and  adapts  his  methods  to  suit.  His  aim  is  to  get  the 
maximum  output  from  each  man  and.  to  accomplish 
it.  he  devotes  his  efforts  toward  developing  a  spirit  of 
co-operation,  of  enthusiasm  and  of  interest  in  the  work. 
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Coleman     Roads — Their     History,     Location 

and    Construction 

Specially  contributed  by  H.  T.  Routly,  D.  L.  S  ,  A.  M.  Can.  Soc.  C.  E.* 


COLEMAN  township  was  named  in  honor  of 
Prof.  A.  P.  Coleman,  of  Toronto  University. 
It  hes  on  the  Temiskaming  and  Northern 
Ontario  Railroad,  three  hundred  and  thirty 
miles  north  of  Toronto.  Within  its  boundaries  are  the 
famous  Cobalt  mines,  which  produce  about  seventeen 
million  dollars'  worth  of  silver  and  pay  ten  million  dol- 
lars in  dividends  annually.  It  has  been  estimated  by 
competent  authorities  that  they  have  produced  two  t  -ns 


Grade  improvement  on  Haileybury  road.    Grade  reduced  from  18  per  cent. 
to  6  per  cent. 

of  pure  silver  for  every  working  day  since  they  began 
to  operate.  The  township  has  the  highest  assessed 
value  of  any  township  in  the  province  with  the  excep- 
tion of  York.  The  bulk  of  its  revenue  is  derived  from 
its  proportion  (one-half)  of  the  provincial  tax  of  three 
per  cent,  of  the  profits  of  all  mining  companies  in  ex- 
cess of  ten  thousand  dollars  per  annum.  Of  Ontario 
municipalities  the  city  of  Toronto  alone  has  a  greater 
revenue  from  income  tax.     Its  municipal  organization 

♦  Of  Routly  &  Summers,  engineers  and  contractors,  Hunting  dci],  Que. 


is  similar  to  that  of  other  townships,  but  in  the  prac- 
tical administration  of  its  afifairs  it  has  attained  a  near 
approach  to  the  commission  basis.  It  was  organized 
in  April,  1906,  with  Mr.  P.  J.  Finlan  as  Reeve,  but  on 
the  incorporation  of  the  town  of  Cobalt  Mr.  Finlan 
resigned  to  become  its  first  Mayor,  and  Councilman 
Arthur  Ferland  was  elected  Reeve.  Mr.  Ferland  has 
been  Reeve  by  acclamation  continuously  since  that 
time,  there  having  been  no  municipal  election  in  the 
township  for  eight  years.  The  personnel  of  the  Coun- 
cil has  changed  sliglTtly,  but  two  of  the  members  have 
also  served  continuously  since  its  incorporation.  Mr. 
Ferland,  who  is  a  man  of  wealth  and  leisure,  devotes 
a  great  deal  of  time  to  the  township's  afifairs,  occupy- 
ing a  position  analagous  to  that  of  General  Manager 
of  a  comj)any — minus  the  salary. 

The  township  of  Coleman  is  unique  in  other  re- 
spects. In  outline  it  is  very  irregular,  owing  to  the 
prior  location  of  the  Temagami  Forest  Reserve  and 
the  (iillies  Timber  Berth.  It  has  practically  no  agri- 
cultural lands,  the  mining  areas  being  very  rough  and 
rocky,  and  the  more  level  portions  mostly  swamp  lands 
or  sand  plains.  It  has  no  fixed  road  allowances,  but 
five  per  cent,  of  each  lot  is  reserved  for  highway  pur- 
poses, and  the  roads  may  be  made  wherever  desired  by 
the  municipal  authorities.  Throughout  the  township 
road  material  in  a  natural  state  is  exceedingly  scarce, 
but  this  lack  is  compensated  for  by  an  almost  un- 
limited sui)i)ly  of  the  finest  trap-rock  in  the  waste 
dumps  of  the  various  mines,  and  this  trap-rock  is 
most  plentiful  where  mines  are  thickest  and  roads  most 
required.  In  the  early  days,  when  rock  containing 
under  40  ozs.  (about  twenty  dollars'  worth)  of  silver 
to  the  ton  was  considered  "waste,"  some  of  the  roads 
were  built  of  this  material  which  may  eventually  be 
recovered  and  run  through  the  concentrating  mills 
for  the  value  it  contains.  Now  all  dumps  containing 
10  ozs.  or  over  are  reserved,  and  waste  rock  is  not  so 
plentiful,  but  in  the  meantime  the  roads  have  been 
built,  so  that  it  makes  little  difiference. 

To    the    highway    engineer    Coleman    township  is 


J 


Stone  Culvert  on  Haileybury  Road. 


Lang  St.,  Cobalt,  from  the  Square.  Macadamized  by  Coleman  Tp.  in  1911. 
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The  Square,  Cobalt.    Laid  with  Rocmac  in  1911. 


Typical  section  on  Latchford  road,  built  with  tmulders  on  boulder  bottom 


most  interesting,  as  it  oft'ei's  unlimited  difficulties  in 
both  location  and  construction.  The  writer,  as  Engi- 
neer and  Superintendent  of  Construction  from  May, 
1909,  to  July,  1913,  had  charge  of  all  road  work,  and 
during  this  time  practically  all  the  roads  were  located 
and  opened  up,  and  the  ])rincipa!  ones  macadamized. 
During  this  ])eric)d  approximately  one  hundred  and 
sixty  thousand  dollars  was  expended  by  the  townshi]) 
on  its  own  roads  and  on  roads  in  the  adjoining  muni- 
cipalities of  Cobalt,  Latchford,  Bucke.  Firstbrook,  and 
Lorrain.  The  choice  of  location  for  the  various  roads 
was  the  most  ini])ortant  and  most  difficult  feature  of 
the  work.  The  general  location  was  determined  by 
the  i)()sition  of  the  various  mines  to  be  served,  and 
these  mines  are  located  without  regard  to  latitude, 
longitude,  or  altitude.  Several  of  the  main  roads  had 
been  located  and  received  considerable  treatment  in 
1907  and  1908,  and  the  foreman  in  charge  followed 
the  ridges,  with  their  innumerable  ups  and  downs,  and 
avoided  flat  places  or  ravine  bottoms.  This  was  a 
costly  error,  and  in  many  cases  the  roads  had  later  to 
be  rebuilt  in  order  to  secure  uniform  grades  at  per- 
missible cost.  No  theoretical  limits  could  be  estab- 
lished for  grade  or  curvature,  but,  having  established 
the  general  location,  each  portion  was  so  treated  as 


to  make  the  best  of  the  i)ossibilities,  having  due  re- 
gard to  cost  and  traffic  requirements. 

Immediately  after  assuming  charge  of  the  work  the 
township  was  urged  to  purchase  a  road-building  plant. 
For  various  reasons  this  was  postponed  until  the  sec- 
ond season,  but  the  good  results  were  so  immediately 
apparent  that  the  plant  has  been  operated  continu- 
ously each  season  since,  and  all  the  main  roads  in  the 
township  have  now  been  macadamized.  The  principal 
streets  in  the  town  of  Cobalt  and  a  trunk  road  from 
Cobalt  to  Haileybury  have  also  been  constructed. 
Plans,  profiles,  and  estimates  were  also  prepared  in 
1912  for  extending  this  road  five  miles  further  to  the 
town  of  New  Liskeard.  The  plant  consists  of  a  ten- 
ton  Buffalo  Pitts  roller  (a  most  excellent  piece  of  ma- 
chinery), a  Champion  portable  rock  crusher  with  bin 
and  screens,  sprinkler,  dump  wagons,  etc.  Note  the 
entire  absence  of  grader  and  scraper ;  these  imple- 
ments, so  necessary  in  the  ordinary  road  construction, 
were  out  of  place  in  Coleman.  The  plant  was  always 
kept  in  thorough  re|)air,  and  the  best  men  available 
secured  for  its  operation.  During  1912  the  roller  was 
operated  twelve  hours  a  day,  and  i)art  of  the  time 
seventeen  hours.  This  was  an  exceedingly  wet  sea- 
son ;  yet  this  roller  operated  one  hundred  and  seventy- 


Swltchbjcl<  road  located  and  built  on  their  property  by  tlie  McKinley-Darruh  Ttw  Coleman  roller.  Cobalt  Lake,  shown  in  the  picture,  is  now  baiag  de- 

Mining  Company.  watered  to  permit  the  mining  of  bottom. 
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Rock  cut  on  Haileybury  road. 

five  ten-hour  days.  Much  of  the  woi-k  was  on  the 
heaviest  grades,  but  the  amount  of  coal  used  was  only 
347  Ihs.  for  a  ten-hour  day.  The  original  grates  were 
in  first-class  condition  at  the  end  of  the  third  season, 
as  were  also  the  cylinders  and  other  working  parts. 
The  crusher  was  also  subjected  to  very  hard  usage,  as 
chimks  of  solid  ore,  steel  bits  of  machine  drills,  sledge 
hammers,  and  such  things,  were  quite  common  in  all 
d\unps,  and  often  found  their  way  to  the  crusher.  As 
much  as  three  wheelbarrow  loads  of  such  material  has 
been  picked  out  at  a  single  set-up.  In  spite  of  this 
and  the  tough  nature  of  the  rock,  the  total  cost  of 
maintenance  and  repairs  (including  jaw  and  check 
plates)  was  only  thirty  per  cent,  of  the  original  cost, 
including  thorough  overhauling  at  the  end  of  the  third 
season.  It  was  driven  by  a  20  h.p.  electric  motor  at  a 
cost  of  from  fifty  to  sixty  dollars  a  month.  This  was 
made  up  by  a  flat  charge  of  twenty  dollars  a  month, 
three  cents  a  kilowatt-hour  for  power  used,  and  the 
cost  of  erecting  and  dismounting  transformers  and  con- 
necting wires.  Prior  to  macadamizing,  all  revisions  of 
alignment  and  other  improvements  to  the  subgradc 
were  made,  where  i)ossible,  during  the  previous  sea- 
son. Of  the  original  main  roads  of  1907  and  1908  sev- 
eral sections  were  re-located,  and  in  many  cases  the 
ridges  were  abandoned  and  the  roads  laid  in  the  ra- 


A  fine  piece  of  road  near  the  Colonial  mine,  built  in  1909. 


vines.     In  some  cases  the  new  road  was  placed  just 
at  the  edge  of  the  ravines,  the  outside  being  hand  laid 
retaining  wall  high  enough  to  form  a  shelf  of  sufficient 
width  for  a  road  with  the  least  amount  of  material, 
("luard  rails  were  at  first  vetoed  by  the  Council,  but 
were  finally  adopted.     The  posts  were  built  into  the 
wall  during  construction,  and  afterwards  finished  with 
two  2x6  railings.     Many  sections  of  road  are  along 
the  sides  of  steep,  rocky  hills,  and  these  dry  rock  walls 
are  ten  feet  or  twelve' feet  high.     They  are  built  for 
strength ;   the    largest    stones    are    used,    and   are   not 
faced,  but  bedded.     In  a  few  instances  the  side  hills 
on   which  they  are  constructed  are   so  steep  that  a 
place  for  footings  had  to  be  blasted  out,  and  in  one  in- 
stance a  rock  bolted  concrete  footing  was  necessary. 
On   steep   slopes   retaining  walls   were   necessary   for 
economv  of  material,  and  strength  was  necessary  to 
permit  of  rolling.    The  inferior  walls  built  at  first  fre- 
cjuently  had  to  be  rebuilt  before  rolling  was  possible^. 
The  lines  were  given  by  erecting  and  bracing  1  x  5 
templates  every  fifty  feet  on  straight  walls,  and  closer 
on  curved  walls.     They  were  usually  battered  about 
three  inches  a  foot,  but  this  varied  according  to  local 
conditions.     The  best  walls  were  built  at  a  cost  of 
$1.50  to  $1.65  a  square  yard  for  laying.    This  included 
hand-laying  the  backing  to  a  total  thickness  of  from 
two  to  five  feet.    Owing  to  the  saving  in  the  material, 
the  fine  and   finished   appearance  was  generally  ob- 
tained at  no  extra  expense  over  the  cost  of  rough  rock 
fill.    Manv  of  the  ravines  and  other  low  sections  which 
were  avoided  by  the  earlier  locators  proved  excellent 
roadbeds,   usual'ly  being  underlaid     by     coarse   open 
boulder  formation,  and  readily  drained.    Some  of  them, 
however,  were  so  deej)  and  soft  at  first  that  horses 
could  not  be  used,  but  when  opened  up  they  have  sup- 
ported stone  roads  under  the  heaviest  traffic  without 
.settlement,   although    the   vibration    or   tremor   under 
traftic  can  be  felt  to  a  considerable  distance. 

The  difficulties  did  not  cease  with  the  location  and 
construction  of  the  subgrade.  During  macadamizing 
it  was  seldom  possible  to  divert  traffic,  some  of  which 
was  heavy  hauling  of  ore,  coal  supplies  and  machin- 
ery, in  addition  to  the  more  troublesome  light  fast 
driving.  Trap  rock  does  not  re-cement  or  bind  of  it- 
self, and  no  amount  of  rolling  will  consolidate  it. 
(jood  lime  rock  of  the  two-inch  size,  can  be  rolled 
dry  until  it  ceases  to  "weave,"  because  it  crushes  and 
binds  together.  Granite  will  also  become  "sett"  be- 
cause of  its  gritty  fracture.  Trap  rock  will  not  crush 
together  under  the  roller,  and  is  of  such  fine  grain 
and  smooth  fracture  that  even  small  sizes  can  be  rolled 
on  a  solid  foundation  and  will  remain  j)erfectly  loose 
indefinitely  and  continue  to  weave  or  move  during  roll- 
ing. The  ordinary  macadam  specifications  are  not  ap- 
plicable to  this  material.  There  is  no  lime  stone  in 
Coleman,  and  the  cost  of  lime  stone  grit  brought  from 
the  Southern  Ontario  quarries  was  prohibitive.  In 
some  parts  of  the  township  a  cementing  clay  gravel 
was  obtainable  where  mining  com])anies  had  carried 
on  deep  surface  trenching,  and  this  was  used  with  good 
results.  The  general  method  adopted,  however,  was 
to  cover  the  top  course  of  two-inch  stone  with  an  inch 
or  so  of  screenings,  and  by  continuous  rolling  and 
sprinkling  wash  this  into  the  macadam,  filling  the  in- 
terstices from  the  bottom  upwards,  always  keeping  a 
considerable  quantity  of  screenings  on  the  surface  to 
protect  the  top  layer  of  stone  from  being  ground  by 
the  excessive  rollmg.  The  upward  progress  of  the 
filling  action  was  indicated  by  the  water.  For  some 
time  this  would  run  through  the  road  instantly,  no 
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matter  how  fast  it  was  applied,  but  as  the  lower  por- 
tion became  filled  and  consolidated  less  water  was 
required,  and  by  digging  into  the  road  with  the  heel 
the  water  level  and  stage  of  construction  could  be 
determined  readily.  The  top  stones  remained  perfect- 
ly loose  until  the  filling  action  caught  tlicm  from  be- 
low. J'rcsently  the  water,  instead  of  rushing  down 
through  the  road,  began  to  flood  off  to  the  sides,  the 
surface  became  filled  and  "set,"  and  the  road  was 
bound.  No  wave  of  mud  or  slurry  was  ever  obtainable. 
Trap  rock  will  not  produce  mud  unless  ground  ex- 
ceedingly fine,  and  hence  these  roads  are  perfectly 
clean  and  free  from  mud  in  wet  weather.  The  wearing 
surface  consists  of  1  in.  to  2  ins.  of  screenings,  which 
on  this  impervious  foundation  can  be  bcjund  hard  and 
smooth,  resembling  sheet  asj)halt,  but  not  slippery. 
In  wet  weather  this  surface  is  clean,  producing  no 
mud,  but  on  hot  dry  days  it  disintegrates  and  rapidly 
blows  away,  producing  considerable  dust.  The  cost 
of  macadamizing  after  the  preparation  of  the  subgrade 
ran  between  eighteen  hundred  and  tw(j  thousand  dol- 
lars a  mile.  As  so  much  of  the  township  has  been  en- 
tirely denuded  of  trees,  and  as  the  roads  are  usually 


Road  around  Kerr  Lake. 

elevated  above  adjoining  lands,  the  sun  and  wind  have 
maximum  effect.  In  addition  to  this,  motor  buses 
and  cars  were  found  destructive,  and  to  meet  these 
conditions  many  exj)eriments  were  tried  with  various 
kinds  of  road  oils.  Nothing  gave  satisfactory  results 
until  Tarvia  "B"  was  tried.  The  first  tank  car  was  i)ur- 
chased  and  ap])licd  in  June,  1913.  The  writer  severed 
his  connection  with  the  township  shortly  after,  but 
recommended  the  continuation  of  Tarvia  treatment, 
and  during  the  seasons  of  1913  and  1914  the  sum  of 
$7,116.32  was  expended  in  applying  33,349  gallons  to 
14.35  miles  of  road,  or  at  the  rate  of  about  $50()  for 
2,400  gals,  a  mile.  The  cpiantity  is  about  right,  but 
the  cost  should  not  have  exceeded  $400  a  mile. 

Another  patent  road  binder  used  was  Rocmac.  In 
Jime,  1911,  990  stpiare  yards  of  this  was  laid  on  Co- 
balt Square — "the  busiest  spot  in  New  ( )ntario" — at 
a  cost  of  93  cents  a  scjuare  yard.  Although  subjected 
to  severe  flooding  during  several  big  fires,  it  has  proved 
very  satisfactory,  being  at  its  best  where  the  traffic 
is  the  heaviest. 

Wages  varied  from  $2  for  laborers,  $2.50  for  fore- 
men, and  $5  for  teams,  in  UW)  to  $2.25  for  laborers, 
$4  for  foremen,  and  $(>  for  teams,  in  1913.  Dynamite 
was  in  almost  daily  use  by  nearly  all  the  gangs,  but 


no  serious  accident  occurred  to  either  persons  or  pro- 
perty. Several  hundred  cubic  yards  of  rock  were  taken 
out  in  the  Cobalt  streets,  and  in  the  towtiship  we  were 
always  close  to  electric  transmission  lines,  telephone 
lines,  compressed  air  pipe  lines,  or  other  unprotected 
structures.  This  immunity  from  accidents  was  due 
to  the  employment  of  skilled  workmen,  to  careful 
supervision,  and  to  the  fact  that  the  foremen  and  men 
were  constantly  reminded  that  the  township  was  will- 
ing if  necessary  to  pay  a  little  more  a  cubic  yard,  but 
that  they  wanted  no  accidents,  and  that  carelessness 
meant  dismissal.  It  is  most  difficult,  however,  to  get 
capable,  experienced  rock  men  to  take  reasonable  i)re- 
cautions  for  the  safety  of  themselves  and  their  fellow 
workmen,  and  a  large  proportion  of  the  accidents  that 
occur  with  explosives  are  due  solely  to  the  deplorable 
recklessness  of  the  workmen  themselves. 

The  results  obtained  locally  by  the  use  of  Cole- 
man trap  rocks  as  njad  material  have  attracted  much 
attention,  and  many  have  investigated  the  feasibility 
of  supplying  this  material  to  Southern  Ontario  muni- 
cipalities. In  1912  a  trial  shipment  of  twenty  carloads 
was  made  to  Toronto,  part  being  used  on  the  Kennedy 
Road,  near  Scarbt)ro,  and  the  balance  on  Dundas  Street 
in  the  city.  At  the  latter  place  a  short  but  strenuous 
"stampede"  was  engineered  by  an  ex-C'obalt  prospect- 
or, who  "salted"  the  rock  piles  on  the  street  with  rich 
silver  speciments  from  his  cabinet  and  allowed  him- 
self to  be  discovered  finding  them.  Much  of  the  rock 
contained  showings  of  pyrites,  white  iron,  or  smaltite, 
and  some  "rich  stakes"  were  carried  off  by  the  lucky 
first  locators. 


Concrete    Blocks   on   the   Original    Panama 
Canal  Contract 

GONCRliTE  blocks  made  by  the  Erench  Canal 
Company  in  1886  have  been  used  extensively 
in  beach  jirotection,  and  their  use  appears  to 
be  well  warranted  by  the  endurance  of  the 
material.  Although  the  concrete  was  formed  in  blocks 
like  cut  stone,  and  not  made  monolithic  as  in  all  re- 
cent works,  its  endurance  under  severe  weather  con- 
ditions is  remarkable.  The  materials  used  were  Port- 
land cement,  Bohio  rock,  and  Panama  beach  sand.  In 
quoting  the  specification  under  which  this  concrete 
was  made.  Col.  Goethals  says: — 

"The  Boliio  rock  is  volcanic  aRglonicratc  of  rather  low 
specific  gravity  and  medium  hardness,  but  very  resistant  to 
atmospheric  weathering.  During  severe  "northers,"  the 
breakers  have  sometimes  been  strong  enough  to  roll  the 
blocks  upon  the  beach." 

The  French  records  of  the  contract  of  188(),  under 
which  these  bK)cks  were  made,  contain  the  following 
specifications : 

"Stone  to  pass  through  a  ring  O.OG  m.  (.2.36  in.)  diam- 
eter, and  to  be  washed  and  screened  to  eliminate  all  particles 
smaller  than  0.02  m.  (.78  in.)  diameter.  The  cement  mortar 
to  be  composed  of  800  kilogrammes  of  cement  mortar  to  1 
cu.  meter  of  sand.  These  materials  to  be  mixed  dry  upon  a 
wooden  platform  under  a  roof,  and  water  to  be  added  by 
means  of  sprinkling  hose,  taking  care  to  use  only  as  much 
water  as  maj'  be  necessary  to  produce  a  homogeneous  mor- 
tar which  will  stick  to  the  shovel.  The  concrete  to  be  com- 
posed of  2  parts  of  mortar  and  3  of  stone,  .\fter  the  mortar 
shall  have  been  mi.\ed  as  specified  above,  add  the  stone^  and 
mix  with  an  iron  hoe,  until  all  of  the  stone  shall  be  com- 
pletely covered  with  mortar;  the  mixing  to  be  accomplished 
without  further  addition  of  water;  the  stone,  however,  to  be 
watered  caretnlly  in  the  pile,  at  least  one  hour  before  using." 
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Dust  Prevention :  Method  of  Application 
and  Use  of  the  Various  Oils 


THE  method  of  application  and  the  amount  of  oil 
that  should  he  api)licd  will  dci)end  ui)on  the 
kind  of  oil  used,  the  condition  of  the  surface  of 
the  road  on  which  it  is  to  be  used,  and  otiier 
local  conditions.  The  li^ht  oils  should  be  applied  more 
frequently  and  in  smaller  cpiantities  than  the  heavy 
oils.  The  crude  or  the  refined  oil  may  be  applied  either 
cold  or  hot,  accordint;-  to  its  tiuality.  Most  crude  oils, 
and  some  relined  oils,  have  been  applied  cold;  but  it  is 
necessary  to  heat  the  heavier  oils  before  they  are  ap- 
plied. 

The  oil  is  shipped  either  in  barrels  containing  from 
about  30  to  50  gals,  each,  or  in  steel  tank  cars  contain- 
ing from  6,000  to  10,000  gals.  each.  Jf  a  heavy  oil  is 
used,  it  is  necessary  that  the  tank  car  be  equip])ed 
with  steam  coils  in  order  to  heat  the  oil,  that  it  may 
be  drawn  or  pumped  from  the  tank. 

When  the  material  is  siiipped  in  barrels  it  is  cus- 
tomary to  heat  it  on  the  roadside  in  heating  kettles 
holding  from  4  to  10  bbls.,  from  which  it  is  applied  to 
the  road  surface  by  the  use  of  hand  ])ouring  pots  of 
about  4  gals,  capacity.  It  is  important  that  these  pots 
be  provided  with  spouts  that  will  spread  the  oil  in 
such  a  way  as  to  produce  an  even  distribution,  as  in 
this  lies  the  secret  of  the  success  of  its  application. 
The  ordinary  water  sprinkling  spout  with  the  holes 
])unChed  larger  with  an  8  d.  or  20  d.  wire  nail,  depend- 
ing upon  the  grade  of  material  being  used,  will  usually 
give  very  satisfactor}-  results. 

When  the  oil  is  shipped  in  tank  cars,  it  is  usually 
ai)plied  to  the  road  from  tank  wagons,  holding  from 
400  to  800  gals.  Tank  wagons  used  for  this  purpose 
may  be  classified  un'der  two  heads:  (1)  Gravity  tanks, 
which  allow  the  oil  to  flow  by  gravity  through  a  per- 
ffjrated  pipe,  which  sprinkles  the  oil  onto  the  road.  (2) 
I'ressure  tanks,  which  spray  the  oil  under  pressure 
onto  the  road  through  perforated  pipes,  or  a  series  of 
nozzles,  or  a  single  large  hose  and  nozzle.  The  pres- 
sure is  produced  either  by  steam  or  compressed  air  in 
the  tank  itself,  or  by  pressure  in  the  distributing  pipes 
only,  induced  by  some  form  of  pump. 

When  the  oil  is  ajjplied  tf)  the  road  surface  in  the 
form  of  a  fine  spray,  which  can  be  done  with  the  pres- 
sure tank  wagon,  a  more  even  distribution  and  better 
penetration  is  secured.  The  pressure  tank  wagon  is 
])articularly  \aluable  when  it  is  desired  to  use  a  very 
light  a])plication  of  oil.  By  the  use  of  such  a  wagon, 
so  light  an  application  as  y^  gal.  per  square  yard  can 
be  evenly  spread,  while  about  1-3  gal.  per  square  yard 
is  as  small  a  quantity  as  can  be  uniformly  distributed 
with  a  gravity  tank.  The  use  of  the  pressure  tank  has 
an  additional  advantage ;  when  the  oil  under  pressure 
comes  into  contact  with  the  stone  with  some  force,  it 
blows  the  dust  from  the  surface,  and  thus  ]>y  cleaning 
the  stone  secures  a  better  adhesion  of  tlie  oil.  This  is 
very  beneficial  with  the  heavier  asphaltic  oils  where  it 
is  absolutely  essential  that  the  surface  of  the  large 
stones  be  exposed  and  clean  in  order  to  insure  a  good 
bond.  However,  if  the  oils  are  not  too  heavy,  and  the 
road  is  gone  over  several  times  with  the  gravity  tank 
and  a  very  light  application  given  each  time,  a  very 
even  distril)ution  can  be  secured  and  fairly  good  re- 
sults obtained.  The  tank  wagon  is  sometimes  provid- 
ed with  a  heating  arrangement  either  in  the  form  of  a 


iiie  box  underneath,  or  in  the  form  of  steam  coils  to 
be  attached  to  the  roller  boiler.  With  such  an  eipiip- 
pcd  tank,  the  hea\ier  grades  of  materials  may  be  a])- 
l>!ied. 

In  general,  it  is  better  to  give  the  middle  of  the 
road  a  heavier  application  than  the  sides.  'J'his  is  es- 
l)eciaUy  true  in  the  case  of  the  lighter  oils  and  emul- 
sions, and  calcium  chloride  solution,  owing  to  the  ten- 
dency of  these  materials  to  being  carried  to  the  sides 
of  the  road  by  gravitation  and  running  water.  While 
in  the  case  of  the  lighter  oils,  no  cover  is  necessary 
after  the  oil  is  applied,  yet  better  results  are  usually 
secured  by  covering  the  oil  with  a  layer  of  coarse 
sand.  When  the  heavier  oils  that  require  heating  are 
used,  it  is  essential  that  they  be  covered  with  either 
screenings  or  coarse  sand.  Stone,  slag  or  gravel 
screenings  are  best  suited  for  this  purpose.  .The 
screenings  should  be  dry  and  clean  and  free  from 
dust,  and  of  a  fairly  hard  material.  A  size  that  will 
])ass  a  J/^-in.  circular  mesh  and  be  retained  on  a  '4-in. 
mesh  is  usually  very  satisfactory.  A  size  that  will 
I'ass  a  ■>'i-in.  screen  and  even  a  1-in.  screen  is  some- 
limes  used  with  perfect  satisfaction.  The  heavier  the 
grade  of  oil  that  is  being  used,  th  coarser  the  screen- 
ings may  be.  If  the  surface  is  afterwards  rolled, 'larg- 
er screenings  can  be  used  than  where  traffic  alone  com- 
I)acts  them.  Unless  a  heavy  oil  that  stiffens  quickly 
uiJon  exposure  to  the  air  is  l)eing  used,  it  is  best  to  al- 
low the  oil  from  5  to  36  hours'  time  to  be  absorbed  by 
the  road  surface  before  applying  the  screenings.  It 
often  happens,  however,  that  the  road  cannot  be  closed 
to  traffic  so  long,  in  which  case  the  screenings  are  put 
on  immediately  after  the  oil  is  applied,  with  very  good 
results.  If  the  oil  stands  in  little  pools  on  the  surface 
after  it  is  applied,  it  should  be  gone  over  with  hand 
Ijrooms  and  the  puddles  of  oil  broomed  evenly  over 
the  surface  l)efore  the  screenings  are  spread.  This 
will  aid  in  producing  a  more  uniform  surface,  and  uni- 
formity of  sin-face  is  not  only  one  of  the  essentials  in 
buiding  a  road,  but  it  is  also  one  of  the  essentials  in 
maintaining  a  road. 

Dust  prevention  is  so  closely  associated  with  road 
preservation  that  the  two  should  usually  be  consider- 
ed together,  for  any  method  of  preserving  the  surface 
will  invariably  reduce  the  dust.  It  might  be  well  to 
state,  however,  that  such  surface  treatments  of  oil  do 
not  constitute  the  building  of  a  road.  At  its  best,  it 
constitutes  merely  a  maintenance  i)roposition.  It  is  a 
false  notion  to  hold  that  an  old  worn-out,  rough  road 
surface  can  be  made  good  by  the  ap])lication  of  a  little 
oil.  In  order  to  maintain  a  good  surface,  it  is  essen- 
tial that  the  surface  be  put  in  a  good  condition  pre- 
vious to  the  ap])lication  of  the  oil.  Therefore,  unless 
it  is  merely  intended  to  temporarily  allay  the  dust, 
the  holes  and  ruts  should  be  eliminated  from  the  sur- 
face before  an}^  oil  is  applied.  The  depressions  in  the 
road  should  be  cleaned  of  all  dirt  and  foreign  material, 
the  edges  cut  \ertical  and  the  bottoms  loosened  by 
])icking.  The  depressions  should  then  be  filled  with 
stone,  slag  or  gravel  of  the  same  quality  and  size  as 
the  remainder  of  the  road  surface,  and  this  material 
thoroughly  compacted  by  hand  ramming  or  rolling. 

Poor  results  in  the  use  of  oil  treatments  frequentlv 
come  fr(jm  the  fact  that  the  surface  had  not  been  pre- 
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viously  cleaned  in  a  proper  manner.  The  practice  of 
some  small  villaf^es  of  putting-  oil  on  a  road  surface 
already  covered  with  several  inches  of  dust  and  lilth, 
cannot  be  too  severely  condenined.  When  such  prac- 
tice is  followed,  the  street,  after  every  rain,  will  be 
covered  with  a  black,  oily  mud,  which  may  be  as  ob- 
jectionable as  the  dust  itself.  Before  the  lighter  oils, 
such  as  are  put  on  cold,  are  applied,  the  surface  shuold 
be  comparatively  free  <>i  all  loose  dust  and  foreign 
material.  I>ef(jre  the  heavier  materials,  such  as  re- 
cpiire  heating,  are  applied,  it  is  very  important  that  the 
surface  be  cleaned  of  all  matted  dirt,  dust  and  foreign 
material,  so  as  to  expo.se  the  large  stones  in  the  sur- 
face of  the  road.  If  possible,  the  surface  should  be 
swept  with  horse  sweepers,  and  afterwards  with  hand 
brooms  so  as  to  remove  the  dust  from  between  the 
stones  to  a  depth  of  from  M"'"-  to  J^-in.  The  heavier 
the  grade  of  oil  used,  the  more  important  it  is  to  have 
a  clean  surface  on  which  to  apply  it.  The  surface 
should  be  dry  and  the  warmer  the  air  tem])eraturc  the 
better. 

There  has  been  considerable  discussion  during  the 
past  year  concerning  sprinkling  of  the  stone  with 
water  before  applying  the  bitumen,  this  information 
is  likely  to  be  misleading;  for  it  is  believed  that  it  is 
not  the  presence  of  water  that  might  cause  the  better 
results,  but  the  efifect  the  water  has  in  cleaning  the 
dust  from  the  stcjne  which  gives  a  better  adhesion  of 
the  oil.  Hence,  we  W(juld  conclude  that  if  sprinkling 
with  water  before  applying  the  oil  is  done,  it  should 
be  on  only  hot,  dry  days,,  and  then  sufficient  time 
given  after  the  sprinkling  for  the  water  practically 
all  to  evaporate  before  the  oil  is  applied.  Therefore 
we  are  still  warranted  in  saying  that  bitumens  should 
be  api)lied  only  to  dry,  warm  surfaces.  During  June, 
July  and  August  is  the  best  time  of  the  year  to  apply 
such  materials  to  the  road  surface. 

The  amount  of  oil  that  should  be  applied  to  the 
road  at  any  one  time  will  dejjend  u|)on  the  condition 
oi  the  road  surface,  the  cpiality  of  the  oil  used,  and 
the  nature  of  the  trafiic.  In  general,  it  may  be  said 
that  a  couple  of  light  ai)i)lications  during  the  year  will 
give  better  results  that  a  single  heavy  application  for 
the  same  amount  of  oil.  For  the  lighter  oils,  on  a 
comparatively  smooth  surface,  an  api)lication  of  not 
to  exceed  %  gal.  per  square  yard  may  i)e  all  that 
should  be  applied  at  one  time,  while  on  a  rough,  pit- 
ted surface  with  the  binder  swept  from  the  top  sur- 
face of  the  road  to  a  dei)th  of  from  /^-in.  to  f4-in.,  as 
much  as  }^  gal.  per  square  yard  of  the  heavier  oils 
might  give  more  .satisfactory  results.  Trecaution 
should  be  taken,  however,  that  there  is  not  an  excess 
of  oil  applied,  as  too  heavy  a  coat  of  the  lighter  oils 
is  oi)iectionable  because  of  the  formation  of  a  black, 
frothy  mud  after  a  rain,  while  an  excess  of  the  heavier 
oils  will  form  a  thick  mat  on  the  surface  which  will  be 
peeled  and  picked  u])  by  the  horse-drawn  trafhc.  The 
heavier  the  automobile  traffic,  the  greater  the  amount 
of  oil  that  can  be  applied  up  to  a  certain  limit.  The 
aim  should  be  to  put  on  just  sufficient  oil  (and  screen- 
ings) to  form  a  thin  mat  over  the  surface  of  the  road. 
This  mat  should  not  be  of  any  ai>i)reciab!e  depth  over 
the  surface  of  the  larger  stones,  but  sufficient  to  well 
seal  up  the  voids  between  them.  Tliis  will  hold  the 
binder  in  the  stones  and  make  the  ro.ul  surface  water 
tight. 

The  cost  of  oils  varies  according  to  the  <|uality  of 
the  oil.  .'Mso  the  jn-ice  of  the  same  oil  tluctuates  from 
time  to  time.     The  cost  of  applying  the  cold  oil  varies 


from  J/^c.  to  Ic.  per  gallon,  while  the  cost  of  applying 
the  hot  oil  will  vary  fuim  I'/iC.  to  3c.  per  gallon. 

The  preceding  information  is  abstracted  by  Engi- 
neering and  Contracting  from  a  bulletin  on  Dust  Pre- 
vention, issued  by  the  Highway  Department,  State  of 
Ohio. 


Corrosion  of  Iron   and   Steel  Water  Mains 

IN  a  paper  on  this  subject  read  by  Mr.  W.  J.  E. 
Bimiie  at  a  meeting  of  the  Institution  of  Sanitary 
Engineers  (London),  the  author  said  that  in- 
ternal corrosion  and  incrustation  of  the  pipes 
caused  a  material  reduction  in  their  carrying  capacity. 
This  had  to  be  allowed  for  by  designing  the  pipes 
''i  such  diameter  that  they  would  still  be  able  to  pass 
the  required  quantity  of  water,  even  after  incrusta- 
tion had  taken  place.  Although  incrustation  could  b** 
removed  by  mechanical  means,  the  protective  coating 
could  not  be  restored,  and  once  scraped,  the  pipe  de- 
teriorated rapidly,  required  frequent  rescraping,  and 
presented  fresh  surface  for  attack,  with  ultimate  re- 
duction in  the  strength  of  the  pipe.  The  economic 
bearing  of  corrosion  was  even  more  important  in  the 
case  of  steel  than  of  iron,  as,  owing  to  the  smaller 
thickness  of  the  i)ipe,  the  loss,  by  corrosion  repre- 
sented a  much  larger  percentage  loss  of  strength. 

It  has  long  been  known  that  for  the  corrosion  of 
iron,  water  and  oxjgen  are  required,  and,  according 
to  the  older  chemical  theory,  the  presence  of  an  acid 
is  also  necessary.  This  is  usually  found  in  the  carbon 
dioxide  present  in  the  air  and  water.  According  to 
this  theory,  this  carbon  dioxide  combines  with  the 
iron  to  form  soluble  ferrous  carbonate  or  ferrous  hyd- 
rogen carbonate.  The  oxygen  of  the  dissolved  air  then 
converts  the  soluble  iron  salt  into  ferric  hj'droxide, 
which  is  deposited  as  rust  and  liberates  carbon  di- 
oxide, which  is  free  again  to  attack  the  iron  ;  and  so 
the  process  is  repeated  until  protection  may  be  found 
by  the  deposition  of  rust  on  the  iron.  It  appeared 
from  later  experiments  that  acid  was  not  necessary 
if  dissolved  oxygen  were  present  in  the  water,  and  an 
electrolytic  theory  was  put  forward.  According  to 
this,  the  water  contains  free  positively  charged  hydro- 
gen ions.  The  hydrogen  ions  tend  to  combine  with 
the  dissolved  o.xygcn,  but  cannot  do  so  until  they  ob- 
tain a  negative  charge.  This  they  obtain  from  the 
iron  which  is  changed  into  the  ionic  state,  combining 
with  the  hydroxyl  ions  to  form  ferric  hydroxide  or 
rust.  According  to  some  experimental  evidence,  how- 
ever, corrosion  does  not  take  place  when  all  traces  of 
CO'  are  removed,  even  if  dissolved  oxygen  be  pre- 
sent. The  matter  is  a  controversial  one.  but  the  au- 
thor declared  that  the  balance  of  opinion  was  in  fa\"or 
of  the  electrolytic  theory.  A  biological  theory  has 
also  been  put  forward,  attributing  corrosion  to  the 
action  of  organisms ;  but,  as  corrosion  takes  place  un- 
der conditions  that  inhibit  life,  this  explanation  is  im- 
probable ;  although  it  is  possible  that  the  acid  secre- 
tions of  organisms  in  the  water  may  accelerate  corro- 
sion in  some  cases. 

Internal  corrosion  of  water  mains  is  accompanied 
by  the  deposition  of  incrustations  of  a  limpet-like 
form,  the  upstream  face  of  the  limpet  being  steeper 
than  the  downstream  face.  They  rarely  form  to  a 
greater  height  than  I'S  in.  in  large  mains.  They  are 
hard  without  and  soft  within,  and  are  comjmsed  of 
concentric  layers  of  ferric  oxide,  the  outer  layers  being 
sometimes  black  niagnetic  oxide.  The  iron  below  the 
limpets  is  invariably  pitted  by  corrosion.     Whether 
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the  electrolytic  or  the  acid  theory  be  correct,  the  pre- 
sence of  dissolved  oxygen  in  the  water  is  essential 
before  corrosion  takes  place.  The  question  naturally 
presents  itself  whether  comparative  immunity  from 
attacks  could  be  brought  about  by  the  partial  removal 
of  the  dissolved  oxygen  from  the  water.  In  the  case 
of  a  350-mile  30-in.  main  between  Mundaring  and  Kal- 
goorlie,  Western  Australia,  such  a  course  was  sug- 
gested on  the  occurrence  of  severe  corrosion,  but  was 
not  put  into  practice.  The  idea  was  to  remove  the 
air  by  spraying  in  a  vacuum. 

As  might  be  expected,  the  corrosion  increases  with 
the  rapidity  of  flow  of  the  water;  but  there  appears 
to  be  a  critical  velocity  above  which  the  corrosion 
ceases  to  rise,  and  even  diminishes  again.  Sewage  con- 
tamination appears  to  use  up  the  free  oxygen,  and,  pro- 
vided there  is  no  deterious  acid  present,  such  water 
does  not  corrode  the  pipes  to  any  great  extent.  Grease 
also  acts  as  a  protective.  Hard  waters,  such  as  Lon- 
don water,  are  only  slightly  corrosive.  The  addition 
of  alkaline  solutions  greatly  diminishes  corrosion. 
External  corrosion  of  pipes  is  much  increased  by  the 
presence  of  sea-water,  and  contact  with  ashes  and 
cinders  has  a  deleterious  effect,  probably  due  to  gal- 
vanic action.  It  is  generally  agreed  that  cast  iron  re- 
sists corrosion  better  than  steel,  and  that  this  is  large- 
ly due  to  the  siliceous  foundry  skin  aft'ording  a  cer- 
tain measure  of  protection. 

Experiments  show  that,  speaking  generally,  the 
harder  the  steel  the  less  liable  it  is  to  corrode.  Hard 
steel,  however,  cannot  be  used  for  welded  pipes.  Small 
percentiiges  of  chromium  and  copper  are  of  value  in 
reducing  corrosion  ;  but  it  is  important  to  specify  a 
low  manganese  content,  as  manganese  generally  in- 
dicates the  presence  of  manganese  sulphide,  which  in- 
creases the  liability  to  corrosion.  Nickel  is  a  valuable 
adjunct  in  reducing  corrosion,  but  is  only  really  ef- 
fective in  large  quantities,  which  renders  the  steel  un- 
suitable for  pipes.  Provided  that  phosphorus  is  lim- 
ited to  1  per  cent.,  its  presence  is  rather  beneficial  than 
otherwise.  Silicon  has  a  marked  preventive  action ;  if 
there  be  20  per  cent,  present,  the  product  is  practically 
incorrodible,  whilst  3  per  cent,  has  a  marked  beneficial 
effect.  Unfortunately,  such  high  percentages  render 
the  metal  unsuitable  for  pipes,  owing  to  its  excessive 
hardness  and  brittleness.  The  presence  of  sulphur  is 
always  objectionable,  as  it  not  only  tends  to  set  up 
galvanic  action,  but  forms  sulphuric  acid  in  addition. 
Steel  which  has  been  subjected  to  stress  is  more  li- 
able to  corrode  than  unstressed  metal.  It  is,  therefore, 
important  to  remove  the  internal  stress  by  annealing. 

In  the  early  days  of  electric  traction  considerable 
damage  was  brought  about  by  stray  currents ;  but  re- 
cent Board  of  Trade  regulations  afford  quite  sufficient 
protection  to  water-mains,  provided  they  be  kept  at 
least  2  ft.  clear  of  the  rails,  and  that  the  ground  be 
not  impregnated  with  salt  water,  in  which  case  it  is 
well  to  surround  the  pipes  with  lime  concrete  as  an 
additional  protection  beyond  the  usual  coating  mix- 
tures. Abroad,  it  is  well  to  give  the  rails  a  wide  berth, 
unless  the  regulations  aft'ord  protection  equivalent  to 
that  given  by  the  Board  of  Trade. 

For  ordinary  cases,  it  has  been  found  that  a  coat- 
ing of  Dr.  Angus  Smith's  solution  is  a  fairly  efficient 
protection  against  corrosion.  The  mixture  used  now- 
adays consists  essentially  of  coal-tar  and  ])itch-oil  in 
the  proportion  of  2  to  1  by  bulk,  and  the  pipes  are 
dipped  in  this  at  nearly  boiling  temperature  after  all 
rust  and  scale  have  been  removed.    There  is  a  possi- 


bility that  pinhole  penetrations  caused  by  air  bubbles 
will  impair  the  coating,  and  a  second  dipping  is  ad- 
visable. In  the  case  of  an  important  pipe  line  at  Birk- 
enhead an  entire  recoating  of  the  inside  of  the  pipes 
with  Siderosthen,  an  oil-tar  mixture,  is  specified.  For 
outside  protection  a  wrapping  of  hessian  saturated 
with  bitumen  is  usual.  The  wrapping  on  the  joints 
and  on  places  where  the  hessian  has  been  damaged  in 
transit  has  to  be  done  in  the  field. 


Although  Chlorinated,  B.  GoH  Increase 
in  Number 

MULTIPLICATION  of  B.  Coh  in  bleach  treat- 
ed waters  in  summer  has  been  noted  by  II. 
E.  Jordan,  chemist  for  the  Indianapolis 
Water  Ccjmpany,  in  a  recent  ])aper  present- 
ed to  the  Indiana  Sanitary  and  Water  Supply  Asso- 
ciation. Mr.  Jordan  was  controverting  a  statement 
which  appears  in  the  report  of  the  experts  promulgat- 
ing a  standard  of  purity  for  interstate  carriers.  Of  201 
samples,  21  gave  positive  B.  Coli  reactions  immediate- 
ly after  treatment,  39  after  24  hours  standing  and  42 
after  48  hours.  The  increases  were  confined  to  the 
warm  months.  From  November  to  April  actual  de- 
creases were  noted.  These  studies  are  now  being  car- 
ried out  in  greater  detail  to  obtain  all  possible  infor 
mation  as  to  the  ability  of  a  bleach-treated  filtered  sur- 
face supply  to  meet  the  standards  after  various  lengths 
of  exjjosure  to  various  temperatures. 

There  still  remains  a  tendency  among  filter  men 
to  avoid  giving  out  definite  information  on  their  B. 
Coli  findings,  which  indicates,  said  Mr.  Jordan,  a  mis- 
taken idea  that  these  bacteria  are  necessarily  a  bad 
indication  or  at  least  that  a  statement  of  such  findings 
will  be  the  basis  iuv  criticism.  He  gave,  however,  re- 
sults from  four  plants.  For  nine  years,  Washington, 
D.C.,  operating  with  a  raw  water  carrying  B.  Coli  18 
l)er  cent,  of  the  time,  has  reduced  the  presence  of  the 
organism  in  I-cu.  cm.  samples  to  0.8  per  cent,  of  the 
time.  At  Indianapolis,  for  eight  years  B.  Coli  were 
present  in  the  raw  water  48  per  cent,  of  the  time  and 
in  the  effluent  3.1  ])er  cent.  Lawrence  raw  water  car- 
ries the  germ  in  large  numbers  at  practically  all  times. 
Its  filtered  water  samples  for  17  years  have  contained 
B.  Coli  10.8  per  cent,  of  the  time,  ranging  as  high  as 
18  per  cent,  for  three  years.  At  Harrisburg  the  raw 
water  is  rarely  free  but  the  average  percentage  of  time 
during  eight  years  when  B.  Coli  were  present  in  the 
efiluent  was  1.1.  In  these  cities  water  has  been  elim- 
inated as  a  factor  in  typhoid  fever  causation.  Data 
from  Pittsburgh  and  Albany  are  too  meagre  for  tabu- 
lation but  show  that  these  plants  do  not  continuously 
attain  the  carriers'  standard.  However,  both  plants 
Iku  e  effected  marked  and  continued  reduction  in  tj'- 
|)hoid  death  rates. 

Mr.  Jordan  concluded  that  while  the  standards  are 
not  intended  for  public  water  supplies,  their  operation 
necessitates  their  conforming  to  it ;  that  the  assump- 
tion of  non-multiplication  of  B.  Coli  is  not  beyond 
dispute,  and  that  public  water  supplies  are  being  safe- 
ly used  which  do  not  continuously  meet  the  standards. 


Erratum. — In  the  publication  of  the  article,  "The  Design 
and  Construction  of  Buildings  for  Inidustrial  Purposes," 
which  appeared  in  our  last  issue,  the  credit  was  inadvertently 
omitted.  The  article  was  an  extensive  abstract  of  a  paper 
read  before  the  Royal  Institute  of  British  Architects  (Lon- 
don, Eng.)  by  Mr.  Segar  Owen. 
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Features    of    Park    Improvement   Work 

The    More    Important    Problems    Involved    in     Construction    and     Design- 
Organization  of  Department-  Drainage— Grading— Paths  -Requirements  for  Site 


THE  working  (jrganizatioii  f)f  a  ])ark  (k'|)ailincnt 
generally  comprises  a  counsel ;  landscape  ar- 
chitect, who  recommends  as  to  location  and 
])repares  grading  and  ])lanting  plans  and  out- 
line of  general  features ;  purchasing  department,  to 
secure  real  estate  ;  an  architect  who  designs  buildings, 
gatewa3's  and  other  structures  ;  a  superintendent's  de- 
])artinent,  which  succeeds  the  engineering  department 
and  attends  to  gardening  and  planting  operations  and 
ultimate  maintenance  of  the  parks ;  clerical  force ;  a 
secretary  and  treasurer  of  the  commission ;  a  title 
guarantee  department  or  C()ni])any  to  pass  on  ])r()])erty 
transactions;  engineering  de])artment,  consisting  of 
chief  engineer,  assistant  engineers,  instrument  men, 
chainmen,  rodnien,  inspectors,  and  a  chief  gardener 
and  his  assistants.  During  construction  work  the  park 
is  in  charge  of  the  engineering  department,  includ- 
ing any  police  assigned  to  it,  after  which  control  passes 
to  the  superintendent's  department. 

The  work  of  the  engineering  department  comprises: 
(a)  Property  surveys  of  lands  to  he  acquired,  with  the 
deeds,  and  jireparation  of  projjcrty  descriptions  to  he 
incorporated  in  deeds  of  conveyance,  (b)  Topograph- 
ical surveys. for  use  of  landscape  architect,  (c)  De- 
signs of  sewerage,  drainage,  water  supply  and  light- 
ing systems  and  of  all  engineering  features  of  walls 
and  bridges,  (d)  Preparation,  letting  and  su])ervision 
of  all  contracts  for  construction  work,  (e)  Planting 
and  gardening  operations,  (f)  Maintenance  of  com- 
])lcted  work  until  it  is  turned  over  to  the  superin- 
tendent's department,  which  may  not  be  organized  un- 
til the  work  is  well  under  way  or  even  completed,  (g) 
Policing  of  all  acquired  areas. 

General  Requirements  for  Park  Lands. —  This  is 
specifically  a  question  of  lan<isca])e  architecture  and 
connnon  sense.  The  leading  requirements  are:  (1) 
Parks  must  be  accessible.  City  parks  should  be  so 
placed  that  all  of  the  ])opulation  can  easily  reach  at 
least  one  park  on  foot.  The  largest  country  parks 
should  be  easily  reached  by  carriage,  automobile  and 
trolley  car  with  reasonable  fares. 

(2)  The  park  system  should  be  a  connected  sys- 
tem, the  various  parks  being  joined  by  parkways  or 
boulevards.    This  is  a  verry  essential  matter. 

(3)  A  park  should  be  located  with  regard  to  the 
other  requirements  of  the  territory  in  which  it  is  placed. 
Central  Park,  New  York  City,  although  an  asset  of 
inestimable  value,  is  so  placed  that  it  cuts  off  two 
of  the  main  arteries  of  travel  running  north  and  south 
on  Manhattan  Island. 

(4)  Parks  should  be  planned  with  a  distinct  view 
of  the  population  to  be  benefited,  the  problem  being 
worked  out  for  each  individual  case.  The  interest  of 
all  should  be  considered  alike — drives  for  the  rich 
and  resting  places  and  playgrounds  for  the  poor. 

(5)  It  is  a  fact  well  known  to  experts  that  poor 
lands  from  the  viewpoint  of  the  real  estate  operator 
are  often  the  best  for  park  development.  Low  and 
swampy  lands  which  are  usually  festering  spots  in 
cities  are  among  this  class.    As  an  illustration,  Tacony, 

•  From  lectures  prepared  by  William  T.  Lyle,  Professor  of  Munici- 
pal Engineering  at  I^Afayette  College. 


Pennypack  and  Cobbs  creek  valleys,  in  Philadelphia, 
are  narrow  and  deep,  and  if  laid  out  in  city  blocks  the 
grades  of  the  cross  streets  would  be  very  steep.  More- 
over, an  enormous  amount  of  filling  would  be  required 
for  the  street  construction.  These  valleys  were  bought 
by  the  city  for  park  purposes  at  a  price  less  than  the 
cost  of  such  street  filling. 

Draining. — Underdraining  swampy  or  wet  soils  can 
be  accomplished  by  laying  agricultural  tile  or  by  stone 
or  brush  ditches.  In  the  former,  horse  shoe  tile  laid 
on  one-inch  boards  or  two-foot  collars  of  cylindrical 
porous  clay  pipe  with  four-inch  collars  or  rings  for 
the  joints  may  be  used.  Two-inch,  three-inch  and 
four-inch  pij)c  are  the  sizes  ordinarily  used.  They  are 
laid  in  parallel  ditches  joining  the  main  at  an  angle 
of  45  degrees  by  Y  connections.  The  distance  apart 
of  the  trenches,  their  depth  and  the  size  of  the  tile  can 
be  determined  by  experience;  the  nature  of  the  soil, 
slope  of  land  and  elevation  of  water  table  are  deter- 
mining conditions.  If  the  drains  discharge  into  an 
open  channel,  the  tile  should  be  protected  from  injury 
in  some  way.  A  12-foot  length  of  cast  iron  pipe  is 
recommended,  a  "second"  being  suitable  for  this  pur- 
pose. 

In  making  stone  or  brush  ditches,  stones  or  poles 
are  placed  in  the  bottom  of  the  trench,  leaving  open 
spaces  for  the  ])assage  of  water.  To  prevent  clogging 
with  earth  they  are  covered  with  branches  or  straw, 
on  which  the  backfilling  is  deposited. 

Park  sewers  are  used  for  removing  surface  water 
and  also  for  removing  the  sewage  from  any  buildings 
ui)on  the  ground.  The  latter  are  generally  connected 
with  the  city  sewerage  system  or  a  small  disposal 
l^lant.  The  storm  sewers  discharge  into  the  nearest 
available  outlet. 

The  sewers  are  generally  laid  under  the  sod  rather 
than  roads  or  walks,  and  in  shallow  trenches;  and  it 
will  usually  be  better  to  occasionally  dig  up  the  sewer 
to  remove  an  obstruction  than  to  provide  manholes 
at  every  change  of  line  and  grade,  as  in  the  case  of 
city  sewers. 

The  surface  water  inlet  is  generally  merely  an  iron 
grating  set  in  concrete  over  a  6-inch  elbow,  from  which 
the  water  is  carried  to  a  catch  basin  or  directly  into 
the  sewer.  Similar  gratings  are  jjlaced  on  top  of  the 
catch  basins.  A  catch  basin  may  be  placed  on  one 
side  of  a  road  t)r  path  and  a  plain  inlet  on  the  other 
side  connected  with  it.  The  inlet  gyrating  is  generally- 
rectangular  for  paved  gutters  and  circular  for  grass 
gutters  or  low  spots  in  lawns. 

Surface  water  inlets  should  be  placed  at  frequent 
intervals,  the  spacing  often  used  being  125  feet. 

Grading. — Modern  practice  places  gutters  for  col- 
lecting and  removing  surface  water  in  the  sod  at  one 
side  of  the  drive  or  path  rather  than  at  the  edge  of  the 
paved  path  thereof.  These  swales  are  usually  de- 
pressions 4  to  6  inches  deep  and  6  to  12  feet  wide  run- 
ning parallel  with  the  drives  and  paths,  their  cross 
section  showing  a  continuation  of  the  line  of  the  ad- 
jacent slopes.  They  are  sodded  and  possess  the  ad- 
vantages of  intercepting  storm  water  and  preventing 
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deposits  in  the  sewers.  Where  a  steep  slope  comes 
down  close  to  the  drive  or  path,  these  swales  cannot, 
of  -course,  be  used,  and  cobble  or  stone  gutters  may 
be  necessary. 

No  fields  or  lawns  should  be  made  absolutely  level, 
but  slight  slopes  or  depressions  should  be  provided  to 
remove  the  surface  water. 

I.akes  and  ponds  should  be  at  least  8  feet  deep  if 
possible,  to  prevent  objectionable  growths  of  water 
plants ;  but  it  is  safe  and  proper  to  provide  a  shelf 
along  the  shore  line  extending  out  8  to  10  feet  with  a 
droj)  of  about  18  inches. 

In  constructing  artificial  lakes,  it  sometimes  hap- 
pens that  a  part  of  the  shore  lies  in  an  unstable  soil 
which  cannot  be  excavated  without  flowing.  To  con- 
struct a  firm  and  stable  shore  the  following  method 
has  been  used  :  A  single  line  of  piles  is  driven  close 
along  the  shore  line  but  with  every  fifth  one  omitted. 
At  these  gaps  batter  piles  are  driven  at  as  great  an 
angle  with  the  vertical  as  possible,  which  angle  can 
seldom  be  made  greater  than  about  20  degrees  if  a 
drop  hammer  pile  driver  is  used.  The  piles  are  all 
sawed  off  about  1 3^2  to  2  feet  below  the  proposed 
water  surface,  and  a  wale  is  framed  into  them  in  such 
a  way  that  the  thrust  of  the  batter  pile  is  transmitted 
to  the  wale  and  thus  against  the  vertical  piles.  Bolts 
with  washers  are  used  to  draw  each  pile  close  to  the 
wale,  which  consists  of  8  by  lO-inch  timber.  The  piles 
are  notched  to  receive  it  so  that  the  bolts  shall  not  be 
obliged  to  take  up  much  of  the  thrust.  The  material 
on  the  water  side  of  the  piles  can  be  removed  to  the 
depth  of  the  lake.  Good  upland  soil  is  then  dumped  in 
over  the  piles  to  reinforce  them  and  provide  a  firm 
shore.  This  soil  will,  of  course,  sink  down  into  the 
soft  material  below  and  more  will  have  to  be  added 
from  time  to  time,  until  all  settlement  ceases.  It  is 
wise  to  fill  in  considerably  above  the  proposed  grade, 
and  then,  after  say  a  month,  remove  the  surplus  ma- 
terial. 

Paths. — All  ])aths  should  be  on  an  incline  to  pro- 
vide drainage,  and  provision  made  at  the  low  points  for 
removing  water  by  carrying  a  tile  to  the  nearest  catch 
basin  or  sewer  or  to  a  gutter  or  swale.  Cinder  or 
broken  stone  foundation  is  laid  under  the  surface  ma- 
terial of  the  path.  These  precautions  are,  of  course, 
unnecessary  in  dry  soils,  and  the  cinder  foimdation  is 
unnecessary  in  gravelly  ones. 

If  paths  are  desired  curved  in  their  lines,  these 
curves  should  not  be  laid  out  arbitrarily  but  should 
have  some  reason,  such  as  the  avoiding  of  trees,  rocks 
or  hillocks,  etc.  If  natural  obstacles  do  not  exist,  they 
can  sometimes  be  introduced  in  the  design. 

In  order  to  increase  the  effective  width  of  a  park 
walk,  wings  of  gravel  4  feet  wide  on  each  side  are 
oftcii  used.  These  wings  should  have  the  full  cinder 
foundation. 

Paths  should  be  crowned  in  the  middle.  A  crown 
of  three-quarters  of  an  inch  in  a  walk  8  feet  wide  is 
am])le  for  cement,  while  for  gravel  walks  it  should  be 
(say)  50  per  cent,  greater.  For  gravel  walks,  hard 
rounded  gravel  with  cementitious  propc-ties  is  desir- 
able. 

Construction. — In  beginning  the  construction  of  a 
park,  the  underdrainage  should  be  laid  first.  Follow- 
ing this,  the  first  thing  to  be  done  is  to  remove  all  the 
lop  soil  and  pile  it  in  large  mounds  to  be  used  for  dress- 
ing the  land  after  the  grading  is  completed. 

Grade  stakes  are  set,  marked  on  the  side  with  the 
proper  cut  or  fill,  measured  from  the  top  of  the  stake ; 


or  driven  with  their  tops  at  grade,  if  possible,  in  which 
case  the  top  of  the  stake  is  marked  with  crayon.  For 
heavy  fills  long  poles  may  be  used  with  their  tops  at 
finished  grade.  Where  the  cuts  are  considerable  a 
second  set  of  grade  stakes  must  generally  be  set  after 
the  first  are  dug  up.  To  preserve  the  latter  on  mounds 
of  undisturbed  ground  is  expensive,  and  they  are  apt 
to  be  disturbed. 


Simple  Concrete  Tester 

FIELD  tests  to  determine  the  strength  of  con- 
crete can  be  made  by  means  of  a  simple  ap- 
paratus like  that  illustrated  in  the  drawing 
herewith,  which  was  developed  in  connection 
with  work  on  the, new  Welland  Ship  Canal,  says  Ce- 
ment World.  The  machine,  while  not  absolutely  pre- 
cise, is  sufficiently  accurate  in  its  determinations  to 
serve  all  ordinary  practical  purposes. 

The  test  pieces  are  made  from  concrete  taken  di- 
rectly from  the  mixer,  and  are  molded,  as  shown  in  the 
drawing,  to  a  size  ^j/i  by  4^  in.  in  cross-section  and 
3  ft.  long,  without  reinforcement.  After  being  stored 
for  definite  periods  under  known  conditions,  they  are 
tested  to  breaking  under  bending  stress,  by  means  of 
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the  leverage  device  indicated.  The  ratio  of  weight 
arm  to  power  arm  is  1  :12.  Shot  of  imiform  size  is 
poured  into  the  bucket  at  the  end  of  the  lever ;  and  a 
gauge  which  measures  directly  only  the  depth  of  the 
shot,  is  scaled  to  indicate  in  pounds  per  square  inch 
the  bending  stress  exerted  on  the  test  piece.  With  tht 
exception  of  the  steel  pins  and  fulcrum,  the  apparatus 
is  made  entirely  of  wood. 


Causes  of  Concrete  Road  Failures 

0]'ERATIVI'2  causes  actually  found  to  account 
for  the  poor  results  sometimes  observed  in 
concrete  road  construction  are  listed  as  be- 
low in  a  pamphlet,  "Concrete  Pavements  in 
Western  Washington,"  recently  published  by  Reitze, 
Storey  &  Duffy,  Inc.,  of  Seattle,  Wash.  They  are  all 
traceable  to  mistakes  in  judgment,  to  ignorance,  and 
to  lack  of  study  of  the  correct  methods  to  be  followed. 

1.  No  rolling  of  subgrades,  even  on  fills  up  to  20  ft.  in 
depth. 

2.  No  wetting  of  subgrade  immediately  preceding  placing 
of  concrete  on  the  hottest  of  days. 

.'i.  The  use  of  unseparated  and  unwashed  aggregates, 
more  commonly  called  "pit-run"  material,  used  in  proportion 
of  the  sum  of  two  aggregates  when  separated. 

4.  The  most  careless  handling  and  protection  of  the  ag- 
gregates until  such  time  as  they  are  mixed  with  the  cement; 
"I  have  seen  aggregates  piled  alongside  the  road,  so  dust- 
covered  and  so  thoroughly  mi.xed  with  dirt  from  teams  driv- 
ing over  them  that  at  first  glance  one  would  think  these  piles 
of  aggregate  were  simply  dirt  excavated  from  the  subgrade." 

5.  Dirty  and  unclean  water  used. 

G.  The  concrete  poorly  and  carelessly  mixed,  handled, 
and  placed. 

7.  The  concrete  burned  and  dried  too  quickly  by  reason 
of  no  covering  and  lack  of  wetting  down  and  keeping  wet 
after  placing. 


May  26,  1915 


THE    CONTRACT    RECORD 


.',«! 


Testing  and  Handling  Concrete  Aggregates 

By  H.  S.  Mattimoret 

FOR  highway  paving,  the  selection  of  good  ma- 
terials and  a  first-class  quality  of  engineering 
have  given  New  York  State  an  excellent  c|ual- 
ity  of  concrete.     While  the  cement  used,  of 
course,  must  be  of  good  quality,  the  same  is  equally 
true  of  the  other  ingredients. 

Sand  and  Screenings 

To  insure  a  high  grade  of  fine  aggregate,  the  fol- 
lowing sjiecifications  have  been  drawn  up  by  the  State 
Highway  Commission: 

"Fine  aggregate  shall  consist  of  sand,  free  from  or- 
ganic matter ;  that  which  shows  a  coating  on  the  grains 
shall  not  be  used  until  satisfactorily  washed." 

"No.  1  sand  for  use  in  concrete  pavements  shall  be 
of  the  following  gradation:  100  per  cent,  shall  pass  a 
■4-inch  screen ;  not  more  than  20  ])er  cent,  shall  j)ass 
a  No.  50 sieve;  and  not  more  than  6  per  cent,  shall  j)ass 
a  No.  100  sieve." 

"Sand  may  be  rejected  for  this  class  if  it  contains 
more  than  5  per  cent,  of  loam  and  silt." 

"Mortar  in  the  proportion  of  1  part  cement  to  3 
parts  of  the  sand  to  be  tested,  shall  develop  a  com- 
pressive strength  at  least  equal  to  the  strength  (jf  a 
similar  mortar  of  the  same  age  composed  of  the  same 
cement  and  standard  Ottawa  sand." 

"Screenings  when  a])proved  in  writing  by  the  Chief 
Engineer,  may  be  substituted  for  a  portion  of  No.  1,  2, 
and  3  sand  under  the  following  conditions : — The 
screenings  shall  be  free  from  dust  coating  and  other 
dirt ;  100  per  cent,  shall  ])ass  a  )4-in-  screen  :  and  not 
more  than  6  per  cent,  shall  pass  a  No.  100  sieve." 
"The  compressive  strength  of  a  mortar,  in  which  the 
screenings  and  sand  are  in  the  proportions  intended 
for  use,  shall  be  at  least  equal  to  the  standard  strength 
obtained  with  sand  of  the  given  class." 

You  will  notice  that  the  only  allowable  use  for 
stone  screenings  as  fine  aggregate,  is  when  they  are 
mixed  with  a  ])roi)()rti(in  of  satid.  W'e  ha\e  had  some 
field  tests  made  in  using  all  screenings  for  aggregate, 
and  these  have  shown  such  doubtful  results  that  it  was 
not  thought  advi.sable  to  replace  all  of  the  sand  by 
screenings.  It  is  possible  to  get  good  concrete  with 
screenings  in  laboratory  tests;  but  when  tried  on  a 
large  scale  in  the  field,  it  is  extremely  difficult  to  get 
a  unift)rni,  well-graded  material.  The  ])roper  propor- 
tion of  screenings  from  the  hard  variety  of  stone  will 
improve  a  fine-grained  sand,  but  the  high  costs  for 
careful  inspection  and  proper  mixing  are  likely  to 
make  their  use  prohibitive,  except  in  instances  where  a 
good  (|uality  of  sand  is  very  expensive. 

Stone  and  Gravel 

The  specification  for  stone  as  coarse  aggregate  in 
concrete,  recpiires  that  samples  shall  be  tested  before 
being  used  in  the  work.  It  must  be  free  from  dirt 
and  coating  of  any  kind.  .\s  a  tentative  specification 
we  require  that  stone  for  use  in  concrete  pavement 
shall  siunv  a  "French  coefficient"  of  at  least  9  when 
tested  in  the  standard  abrasion  apparatus  for  stone. 

Some  few  miles  of  concrete  pavement  have  been 
built  with  gravel  used  as  coarse  aggregate.  These 
were  in  sections  where  a  \erv  high  grade  was  avail- 
able. Such  material  was  all  tested  and  IkuI  to  meet  the 
rec(uirements  of  being  all  com]x)sed  of  sound  durable 
stone,  and  to  be  absolutely  clean  and  free  from  coating. 

•  Paper  prosoiited  to  the  Association  of  .Vmerican  I'ortlnnd  Ci  nient 
^laniifacturors. 

t  First  Assistant  Engineer,  New  York  State  Highway  Commii'MoD. 


We  have  found  the  gravel  banks  in  a  large  jiari  -n  tiie 
State  to  run  so  non-uniform  that  it  was  not  thought 
advisable  to  use  this  product  in  concrete  pavements, 
except  in  limited  areas  where  we  have  assured  our- 
selves fnnn  past  experiences  that  a  uniform  product 
can  be  obtained. 

During  the  routine  of  the  physical  laboratory  with- 
in the  past  year,  the  work  included  the  examination 
and  testing  of  samples  representing  1,080,580  l)arrels 
of  cement,  909  samples  of  sand  and  857  samples  of 
stone.  The  cements  were  tested  according  to  the 
standard  methods  of  the  "American  Society  for  Test- 
ing Materials."  There  being  no  standard  tests  for 
.sands,  the  following  is  a  brief  outline  of  the  tests  and 
methods  employed  in  our  laboratory. 

Sand  Tests 

Gradation. — 1,000  grams  of  the  sand  to  be  tested, 
after  a  careful  weighing,  is  screened  through  the  J^-'"- 
No.  6.  No.  20,  No.  50,  No.  100,  and  No.  200  mesh 
sieves.  After  weighing  the  residue  on  these  sieves, 
the  proportions  passing  are  readily  computed.  We 
found  from  past  experience  that  these  are  the  essential 
sieves  for  an  intelligent  judgment  of  the  gradation. 

Voids. — For  the  determination  of  the  voids,  the 
sand   is  placed  and   loosely  compacted   into  a  gradu- 
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Curves  showing  relative  compressive  strength  o(  1:1  Sut  concrete  in«de  from 

different  asgregites.    These  cubes  were  all  made  in  the  field 

and  stored  in  field  21  days. 

ated  cylinder.  This  latter  has  a  hole  drilled  in  the 
bottom,  in  which  a  tube  is  connected  leading  from  a 
burette  filled  with  water.  This  ai)paratus  is  placed 
and  worked  so  that  gravity  causes  the  water  to  rise 
slowly  through  the  sand,  forcing  the  air  ahead.  By 
reading  from  the  burette  the  amount  of  water  which 
has  flowed  out,  the  voids  can  be  computed  within  a 
practical  degree  of  accuracy.  This  method  of  allow- 
ing the  water  to  flow  in  from  the  bottom  rather  than 
from  the  top  of  the  sand,  eliminates  the  forming  of  air 
])ocket^,  which  are  extremely  difficult  to  avoid  by  the 
latter  method. 

Loam. — For  the  determination  of  the  amount  of 
loam,  a  portion  of  the  sand  sample  is  placed  in  a  gradu- 
ated cylinder,  and  well  covered  with  water.  This  i^ 
thoroughly  agitated,  and  then  allowed  to  settle  from 
10  to  24  hours.  The  loam  and  silt,  which  readily  sep- 
arates from  the  sand,  is  deposited  on  top  of  the  sand, 
and  the  proportions  can  easily  be  computed.  This 
method  of  loam  determination  by  volume,  we  believe. 
is  as  refined  a  determination  as  necessary  to  fit  all  prac- 
tical requirements.  It  also  allows  an  easy  mcthcnl  of 
checking  in  the  field. 

Compression  Tests. — The  majority  of  our  compres- 
sion tests  are  made  on  3-in.  cubes  mixed  1  part  cement 
to  3  parts  sand.  These  are  stored  in  moist  air,  and 
broken  in  14  days.    Four  cubes  are  made  from  each 
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sand — 2  from  the  natural  product,  and  2  from  the 
washed.  For  a  comparison  of  the  compression,  four 
cubes  of  the  same  size,  mixed  with  standard  Ottawa 
sand  and  the  same  cement,  are  made,  stored,  and 
broken  under  the  same  conditions  and  at  the  same 
age.  'Jlie  cement  used  for  this  purpose  is  a  blend 
mixed  in  the  lal)oratory  from  cements  which  show 
similar  characteristics  under  tests.  The  cement  and 
sand  in  the  cubes  are  proportioned  by  volume  rather 
than  weight,  to  avoid  the  variation  of  the  latter  in 
sands  of  dififerent  character.  The  cement,  although 
measured  by  vdhnne,  is  carefully  checked  by  weight, 
to  eliminate  dififerent  degrees  of  compactness  in  mea- 
sming. 

At  present  time  we  are  running  a  series  of  sand 
compressions  on  both  2-in.  and  3-in.  cubes,  for  the 
ultimate  purpose  of  using  the  smaller  size  cube.  These 
latter  will  be  made  up  in  lots  of  four,  two  of  which 
will  be  broken  at  7  da^'s  and  two  at  28  days.  This  in 
many  cases  will  decrease  the  time  necessar}'  for  a  sand 
test,  and  also  enables  us  to  observe  the  relations  of 
the  strengths  at  the  different  ages. 

Of  our  tests  we  consider  the  compression  strength 
of  the  sand  in  mortar  tjf  major  importance ;  but,  as  this 
depends  more  or  less  on  other  determinations — especi- 
ally gradation  and  jiercentage  of  loam,  silt,  or  organic 
matter — it  is  advisable  to  run  a  full  test  in  order  pr(j- 
perly  to  judge  the  material. 

Occasionally  sands  are  tested  for  tensile  strength; 
but  our  experience  on  the  realtion  between  tension  and 
compression  strengths  of  sand  mortars  has  verified 
the  results  obtained  by  other  investigators  in  the  fact 
that  this  relationship  is  so  non-uniform  that  it  is  abso- 
lutely unreliable ;  and,  as  we  build  plain  concrete  to 
withstand  compression  rather  than  tension,  we  should 
test  it  from  that  standpoint. 

During  the  course  of  construction,  the  concrete 
highways  are  under  constant  supervision  of  competent 
engineers.  The  duties  of  these  men  not  only  include 
ordinary  highway  engineering  work,  but  they  are  re- 
quired to  insi)ect  closely  all  concrete  aggregates.  This 
especially  refers  to  sand  and  gravel  supplies :  and  when 
such  material  shows  any  great  change  in  character, 
this  being  determined  by  field  tests  for  gradation  and 
loam,  such  conditions  are  immediately  reported  to 
their  superior  engineer,  who  takes  steps  to  rectify  them 
and  compel  the  contractor  to  secure  suitable  material. 

One  of  the  important  checks  instituted  within  the 
past  year  on  our  concrete  work  was  in  the  testing  of 
the  finished  product.  Engineers  in  charge  of  concrete 
work  are  recpiired  to  make  6-in.  cubes  from  the  mixed 
concrete  as  deposited  in  the  work.  Two  cubes  are 
taken  from  every  500  cubic  yards  of  concrete  laid ; 
this,  in  the  case  of  a  concrete  highway  16  ft.  wide  and 
of  our  standard  thickness,  represents  about  1,700  lin- 
eal feet  of  roadway.  These  specimens  are  stored  in 
moist  sand  near  the  highway  for  21  days,  at  which 
fime  they  are  sent  to  the  laboratory,  where,  at  28  days, 
they  are  tested  for  compressive  strength.  The  engi- 
neers on  the  highways  are  notified  of  the  results  of 
such  tests ;  and  this  seems  to  have  promoted  a  friendly 
rivalry  between  them  to  endeavor  to  obtain  the  best 
possible  concrete.  This  pride  in  accomplishment  cer- 
tainly tends  toward  obtaining  desired  results.  The 
chiefs  of  the  department  do  all  in  their  power  to  build 
an  excellent  type  of  highway ;  but,  in  the  end,  much 
depends  on  the  engineers  directly  in  charge. 

By  means  of  the  above  described  tests,  I  know  we 
obtain  a  good  quality  of  aggregates  ;  and  the  final  tests 
on  the  field  cubes  gives  us  an  excellent  check  on  both 


material  and  workmanship.  But  we  also  realize  that 
the  using  of  concrete  for  highway  surfacing  introduces 
the  factor  of  making  a  concrete  to  resist  impact  and 
abrasion.  This  at  present  is  well  taken  care  of  by 
using  a  rich  mixture ;  but  at  the  same  time  we  are 
studying  both  concrete  and  mortars  from  this  stand- 
point, and  hope  in  the  near  future  to  be  able  to  devise 
some  method  of  testing  the  abrasive  and  impact  resist- 
ance of  various  aggregates. 

Mr.  Mattimore  supplemented  his  jjaper  by  present- 
ing a  number  of  tables  and  curves  embodying  interest- 
ing features  brought  out  as  a  result  of  the  tests.  The 
curves,  for  example,  in  the  diagram  herewith  repro- 
duced, show  the  relative  comjjressive  strength  of 
1  '.lyi  :3  concrete  made  from  different  aggregates.  Their 
main  value  is  that  they  are  the  results  of  field  tests, 
thus  giving  a  good  illustration  of  the  concrete  obtained 
in  actual  ])ractice.  This  is  a  good,  fair  comparison 
of  stone  and  gravel  concrete,  as  both  of  these  aggre- 
gates were  of  high  grade,  particular  attention  being 
j)aid  to  obtain  a  clean,  uniform  product  passing  all 
requirements  for  this  class  of  concrete.  It  will  be 
noticed  that  the  material  made  with  screenings,  al- 
though showing  a  fair  compression  strength,  is  much 
below  that  obtained  with  a  good  sand.  These  latter 
cubes  were  made  from  concrete  placed  on  highways 
]irevious  to  the  adoption  of  the  specifications  quoted 
above. 

On  1  :2'/2  :5  concrete,  similarly  made  from  different 
aggregates,  compressive  strength  tests  at  28  days 
brought  out  the  results  shown  in  the  accompanying 
table. 


Aggregates 


Age 


No.  of  cube6  CompresBion  Break 
LbB.  per.  sq.  in. 

Slag  and  sand 28  Days  16  2000 

Stone  and  .sand 28  Days 

Gravel  and  sand 28  Days 

Stone  and  screenings   .  28  Days 

Coated  Kravcl  and  sand 

unwashed 28  Days 


1.14 

1990 

142 

1895 

28 

1740 

48 
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Complete  New  Track  Entirely  Before 
Putting  it  in  Service 

PUTTING  new  railroad  tracks,  such  as  addition- 
al mains,  into  service  just  as  soon  as  they  are 
safe  for  operation  often  proves  to  be  a  false 
economy ;  and  closing  the  construction  ac- 
coimts  before  all  work  jjroperly  chargeable  to  the  con- 
struction is  completed  throws  an  unfair  burden  on 
maintenance  costs,  conmients  a  writer  in  The  Engi- 
neering Record. 

-A  few  weeks,  or  often  a  few  days,  additional  time 
will  ])robably  enable  the  construction  forces  to  coin- 
])lete  work,  which,  while  perhaps  not  apparent  to  the 
operating  official,  will  nevertheless  cause  considerable 
loss  and  additional  expense  if  not  done  before  the  new 
track  is  thrown  fijjen  to  traffic.  In  cases  where  the 
roadbed  is  constructed  of  certain  kinds  of  material,  ir- 
reparable damage  is  done  by  permitting  the  continu- 
ous use  of  the  track,  even  by  work  trains,  before  bal- 
last is  applied,  or  even  after  only  a  light  ballasting  has 
been  effected.  In  such  cases  the  ties  will  seat  them- 
selves in  the  roadbed,  forming  water  pockets  which 
will  probal)ly  constitute  a  permanent  cause  of  trou- 
ble. Tracks  put  into  service  before  a  permanent  sur- 
face on  heavy  ballast  has  been  comjileted  are  liable 
to  costly  injury  through  bent  rails,  battered  joints  or 
broken  ties. 

I'"ven  after  the  new  track  hs  been  opened  to  regular 
traffic  for  some  time,  in  no  case  should  the  work  be 
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considered  c<)mi)lcted  until  a  final  raise  lias  been  made 
and  the  necessary  ballast  placed  to  brin^'  the  track 
vp  to  its  i)eimaneiit  cross-section.  If  the  track  is  to 
be  proi)erly  maintained,  such  a  raise  will  very  prol)- 
aMy  be  necessary,  and  the  cost  of  this  should  be  con- 
sidered a  proper  charj^e  to  the  construction  account, 
and  not  left  unjustly  to  increase  maintenance  costs. 


The  Vancouver  Club,  Vancouver 

Tlll.S   fine   bnildinfr   was   erected    and    complet<!d 
last    year   at    a   cost   of   $300,000.      It   is    con- 
.jiiiicteii  accordinj^  to  the  llennibiqne  systen., 
of  reinforced  concrete,  and  is  eij^hty  by  two 
Inuulrcd  feet  in  dimensions,  with  live  storeys  and  base- 


The  fine  new  premises  of  the  Vancouver  Club. 

ment.     On   the    llastin!.js   Street   elevation   it 
with  Hebron  pressed  brick  and  terra-cotta.    'i 
elevations  are   tinisiied    with   cement   plaster,  the   sitt 
I)ein,L;-  an  inside  one.    ( )n  the  lirst  floor  there  arc  a  lart^c 


is  faced 
he  other 


entrance  hall,  various  ofifices,  cloak-rooms,  lavatories, 
bar,  readinff  and  magazine  rooms.  The  second  floor, 
which  is  approached  by  a  wide  marble  staircase,  con- 
tains a  larj^e  dining-room,  linished  in  .Austrian  oak.  A 
private  dining-room,  reached  by  a  separate  staircase, 
communicates  with  this  room.  On  the  third  floor  are 
the  billiard  room  and  card  room,  the  fourth  and  tiftli 
floors  being  given  over  to  bedrooms,  of  which  there 
arc  twenty-eight,  with  fifteen  bathnxims. 

'i'lie  basement  has  accommodation  for  a  staff  of 
twenty-live  persons,  with  .separate  dining  and  recrea- 
tion rooms.  I'rovision  is  also  made  on  this  floor  for 
bakery  and  vegetable  supplies,  wine  and  beer  cellar.-, 
and  refrigerating  rooms.  'i"he  boiler  room,  witli 
vacuum  cleaning  plant  and  electrical  control  panels, 
are  also  placed  on  this  floor. 

A  separate  entrance  on  the  Hastings  Street  eleva- 
tion gives  access  to  the  ladies'  portion  of  the  club.  .\ 
third  entrance  leads  to  the  servants'  quarters,  and  the 
steward's  office  controls  the  supplies  which  are  de- 
livered through  this  entrance.  A  freight  elevator 
serves  all  floors.  A  large  passenger  elevator  and  two 
dumb-waiters  are  planned  in  suitable  position.s. 

The  building  is  heated  by  steam— with  radiator.^ 
in  the  small  rooms  and  hot  air  in  the  large  r(K)ms — 
with  ventilating  system  in  addition  operated  by  elec- 
tric fans,  this  being  in  fact  a  modified  Plenum  sy.stem. 

The  furniture  was  supplied  by  Messrs.  Waring  & 
(lillow,  of  I-ondon,  England,  and  the  electric  fixtures 
were  manufactured  by  Messrs.  Cope  &  Son,  of  \an- 
couver. 

The  design  of  this  building  was  secured  in  open 
competition  by  Messrs.  SJiarp  &  Thompson,  archi- 
lects.  \'anconver. 


Perhaps  the  greatest  defect  in  the  method  hereto- 
fore generally  ])revailing,  of  building  highways  b)'  is- 
suing bonds,  has  been  the  failure  to  provide  for  main- 
tenance of  the  road  after  it  is  built.  Only  in  rare  in- 
stances have  officials  faced  frankly  the  cost  of  main- 
tenance and  repair  of  lK)nd-built  highways  at  the  time 
the  bonds  were  issued  and  before  construction  began. 
Maintenance,  however,  is  necessary  in  order  to  insure 
to  the  community  the  maximum  economic  service  of  a 
road,  and  to  jjieserve  the  investment  so  that  when  the 
bonds  are  redeemed  there  will  be  something  to  show 
for  the  outlay.  The  cost  of  maintenance  and  repairs, 
therefore,  should  be  studied  at  the  very  outset. 


Dining  Room,  loaklnd  towards  Minstrel  Gallery. 


Entrance  Hall  and  Lounge. 
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Advantages  in  Use  of  Commercially  Hydrated 
Lime  Over  Ordinary  Lime 


By  E.  W.  Lazell,  Ph.D. 


EVERYONE  is  familiar  with  the  fact  that  when 
quick-hme  is  treated  with  water  a  violent 
action  takes  place,  the  lumps  of  lime  hreak 
up,  heat  is  generated,  steam  is  given  off  and 
after  the  action  is  completed,  a  paste  or  putty  remains 
— the  ordinary  lime  putty  used  for  mortar.  The  fact 
that  quicklime  has  changed  its  form  from  dry  lumps 
to  a  wet  paste  and  that  heat  has  been  generated  prove 
that  a  chemical  reaction  has  taken  place  ;  or  that  quick- 
lime has  combined  chemically  with  water.  It  is  a 
scientific  fact  that  when  any  chemical  change  or 
reaction  occurs  exact  amounts  of  the  material 
are  involved.  In  the  chemical  change  which 
takes  place  when  lime  is  quenched  with  water 
definite  amoimts  of  lime  and  water  are  involved ; 
in  slaking  lime  an  exact  amount  of  lime  unites  with  an 
exact  quantity  of  water,  forming  an  exact  amount  of 
hydrated  lime  and  it  diflers  from  the  orginal  quick- 
water  is  present  to  satisfy  the  calcium  t)xide  (lime) 
then  a  dry  powder  will  remain.  This  powder  is 
hydrated  lime  and  nt  differs  from  the  original  ijuick- 
lime  and  from  pulverized  lime  in  its  behavior  towards 
water.  When  water  is  added  to  hydrated  lime  no 
heat  is  generated  nor  does  the  material  slake,  thus  in- 
dicating that  water  has  no  further  chemical  action  on 
the  hydrate. 

What  is  Hydrated  Lime? — Hydrated  lime  of  com- 
merce is  the  dry  powder  resulting  from  the  treatment 
of  lime  with  sufficient  water  to  satisfy  the  chemical 
rec)uirements  of  all  the  calcium  oxide. 

Necessity  for  Exact  Proportions  of  Lime  and  Wa- 
ter.— In  the  foregoing,  emphasis  has  been  laid  upon 
the  fact  that  precise  amounts  of  lime  and  water  react 
chemically.  In  other  words,  1  lb.  »of  lime  requires  a 
certain  definite  amount  of  water  to  form  a  perfect 
hydrate.  If  too  little  water  is  used  in  ciuenching  the 
lime  in  the  process  of  manufacture  the  lime  will  be 
burned  in  slaking  and  free  lime,  or  lime  which  is  not 
combined  with  water,  will  be  present  in  the  hydrate, 
rendering  the  material  imsound.  Plaster  made  from 
such  hydrated  lime  will  later  pop  and  pit,  due  to  the 
gradual  slaking  of  the  free  lime  by  the  moisture  pre- 
sent in  the  atmosphere.  Further,  mortar  made  from 
such  unsound  hydrate  generally  works  tough  and  non- 
plastic.  The  free,  uncombined  lime  when  present  to 
any  considerable  extent  will  dry  out  the  mortar,  rapid- 
ly decreasing  its  strength  and  causing  it  to  crumble. 
Free  lime  in  hydrated  lime  is  a  dangerous  ingredient 
and  one  which  will  always  give  trouble. 

If  too  much  water  is  used  in  the  preparation  of 
hydrate  the  material  will  be  damp  and  wet,  rendering 
it  difficult  to  handle. 

Obsokte  Methods  of  Manufacture. — In  the  past, 
three  methods  were  used  to  produce  hyf'rated  lime: 

(1)  Small  pieces  of  lime  were  placed  in  a  basket 
and  immersed  in  water  for  a  few  minutes,  until  slak- 
ing began,  when  they  were  withdrawn  and  placed  in 
a  heap  in  order  to  conserve  the  heat  and  prevent  the 
escape  of  the  vapor;  the  material  swelled,  cracked  and 
became  reduced  to  a  dry  powder. 

(2)  Lumps  of  lime  were  placed  in  a  heap  and  wet 

•Chemical  Engineer,  Portland,  Ore. 


until    the    mass   was    equally   moistened 
The   slaking  proceeded   as   in   the   first 


at  intervals 
throughout, 
instance. 

(3)  Small  j)ieces  of  lime  were  exposed  to  the  air 
for  a  number  of  months  and  the  lime  absorbed  both 
water  and  carbon  dioxide  from  the  atmosphere,  fall- 
ing to  a  dry  powder.  The  powder  consisted  of  dry 
sub-carbonate  of  lime  containing  about  10  per  cent. 
to  11  per  cent,  of  water. 

These  three  methods  of  dry-slaking  lime  were  crude 
and  unless  the  greatest  care  was  exercised,  the  re- 
sulting product  contained  particles  of  unslaked  lime. 
The  hydrate  produced  by  these  methods  was  generally 
short  and  jjossessed  poor  sand-carrying  capacity;  in 
fact,  hydrated  lime  made  by  any  of  the  above  methods 
was  suitable  for  use  in  agriculture  only  and  such  hyd- 
rate should  not  be  confounded  with  hydrated  lime 
manufactured  by  modern  methods. 

Modern  Methods  of  Manufacture. —  The  modern 
method  of  manufacturing  hydrate  depends  upon  the 
addition  of  a  definite  amount  of  water  to  a  predeter- 
mined amount  of  lime.  By  no  other  method  is  it  pos- 
sible to  produce  a  hydrate  which  will  contain  sufficient 
combined  water  to  satisfy  the  demands  of  the  calcium 
oxide  (lime)  present.  It  is  of  the  utmost  importance 
that  all  the  calcium  oxide  be  in  combination  with  wa- 
ter, otherwise  the  hydrate  will  be  unsound  and  unsuit- 
able for  building  uses.  That  all  the  lime  be  satisfied 
with  water  will  be  insisted  upon  in  any  specification 
which  may  be  drawn  for  hydrated  lime  to  be  used  in 
the  building  trade,  and  it  is  vital  for  each  manufac- 
turer to  recognize  that  the  formation  of  hydrated  lime 
involves  a  chemical  change  requiring  the  presence  of 
exact  amounts  of  lime  and  water.  Since  the  process 
is  chemical,  it  requires  the  same  careful  supervision 
as  any  other  chemical  process,  such  as  the  manufacture 
of  Portland  cement.  The  production  and  use  of  hyd- 
rated lime  have  been  more  retarded  by  the  manufac- 
ture of  only  partly  hydrated  lime  than  from  all  other 
causes.  Any  method  of  manufacturing  hydrated  lime 
continually  to  produce  a  perfect  product  must  be  based 
upon  weighing  the  lime  used  and  measuring  the 
amount  of  water  added. 

Advantages  of  Hydrated  Lime 

From  the  Standpoint  of  the  Manufacturer. — One  of 

the  great  difficulties  in  connection  with  the  manufac- 
ture of  lime  is  the  perishable  quality  of  the  product. 
Lump  lime  cannot  be  stored  for  any  length  of  time 
without  deterioration,  thus  making  the  operation  of 
the  plant  dependent  upon  the  season  and  the  whims 
of  the  weather.  Kilns  must  be  fired  up,  damped  down 
ov  put  out,  according  to  the  season  of  the  year  and  the 
condition  of  the  weather.  This  unevenness  of  opera- 
tion results  in  a  high  unit  cost.  Since  hydrated  lime 
can  be  stored  in  bins  in  a  manner  similar  to  cement, 
it  is  possible  to  make  the  operation  of  the  plant  more 
nearly  continuous,  thereby  introducing  economies  in 
the  manufacture  and  reducing  the  cost.  The  manu- 
facture of  hydrate  also  means  a  more  extended  mar- 
ket, as  hydrated  lime  can  be  used  for  a  number  of 
]nirposes  for  which  quicklime  is  not  suitable. 

Advantages   to   the    Dealer. — Three   principal    ad- 
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vantages  to  the  dealer  are  the  case  in  handling,  less 
deterioration  of  the  product  and  the  freedom  from  fire 
risk.  These  three  facts  alone  should  convince  the 
dealer  that  it  is  more  economical  to  handle  hydrated 
lime. 

Uses  of  Hydrated  Lime. — In  general  it  may  be 
stated  that  hydrated  lime  is  snitahle  for  any  use  in  the 
building  trade  to  which  lump  lime  can  be  put,  and  it 
would  ai)pear  that  as  soon  as  the  material  comes  into 
getieral  use,  its  advantages  will  be  found  to  far  out- 
weigh any  disadvantages.  The  use  of  hydrated  lime 
does  away  with  the  necessity  of  slaking  lime  to  a  paste, 
thus  saving  the  space  retjuired  for  the  slaking  bed  as 
well  as  the  labor  of  slaking.  By  the  use  of  hydrate  it 
is  possible  to  proportion  the  mortar  so  as  to  have  ex- 
act quantities  present,  since  this  form  of  lime  conies 
into  the  market  in  convenient  packages  of  known 
weight.  This  point  .is  always  appreciated  by  the  ar- 
chitect and  engineer,  as  it  is  a  well-known  fact  when 
luni])  lime  is  used,  as  much  sand  as  ijossible  is  added 
with  the  result  that  the  mortar  is  lean  and  j)ossesses 
little  strength.  If  hydrated  lime  is  correctly  manu- 
factured and  the  i)articles  of  core  removed  by  some 
process  of  separation,  the  resulting  product  will  pos- 
sess a  higher  grade  of  purity  than  the  original  lime 
from  which  it  is  made.  The  product  will  also  be  more 
uniform  and  these  two  facts  appeal  strongly  to  all 
users  of  lime. 

Mortar  made  from  Hydrate  is  Stronger  than  that 
Made  from  Slaked  Lime. — In  June,  1910,  the  writer 
presented  the  results  obtained  from  an  extended  series 
of  tests  on  mortars  made  from  both  hydrated  lime  and 
luni])  lime  to  the  American  Society  for  Testing  Ma- 
terials. One  of  the  most  important  conclusions  drawn 
from  these  investigations  was  that  the  mortar  pro- 
duced from  hydrated  lime  was  stronger  than  that  pro- 
duced from  the  corresponding  lump  lime  slaked  to  a 
paste.  This  conclusion  was  to  be  expected,  since  it 
is  possible  tt)  manufacture  hydrated  lime  by  mechani- 
cal means  under  good  chemical  control,  which  is  more 
thoroughly  slaked  than  it  is  jxissible  to  slake  lump 
lime  on  the  job.  With  lump  lime,  the  user  is  always 
dependent  upon  the  thoroughness  of  slaking,  and  it  is 
well  known  that  unless  lime  paste  is  run  otT  and  stored 
for  some  considerable  time,  there  is  no  assurance  of 
complete  and  thorough  slaking. 

Practically  all  those  who  ha\e  investigated  the 
strength  of  lime  mortars  have  reconnnended  the  use  of 
hydrated  lime  in  ])lacc  of  lump  lime.  In  Bulletin  No. 
30  of  the  U.  S.  Bureau  of  Standards,  the  following 
statement  is  made :  "The  proportion  of  impurities  in 
hydrated  lime  is  generally  less  than  in  the  lime  from 
which  it  is  made.  In  building  operations  hydrated 
lime  may  be  used  for  any  i)urpose  in  place  of  lump 
lime,  with  i)recisely  similar  results.  'Fhe  consumer 
must  pay  the  freight  on  a  large  amount  of  water,  but 
the  time  and  labor  required  for  the  slaking  are  elim- 
inated and  there  is  no  danger  of  spoiling  it  either  by 
burning  or  incom])lete  slaking.  For  all  building  pur- 
])oses  hydrated  lime  is  to  be  preferred  to  lump  lime. 
By  its  use  the  time  and  labor  involved  in  slaking  may 
be  saved  and  the  experience  of  the  laborer  is  elimin- 
ated as  a  factor  in  the  problem." 

If  the  use  of  hydrated  lime  in  the  building  trade  is 
to  be  increased,  this  can  be  brought  alxnit  only  l)y  the 
manufacturers  of  hydrate  prei)aring  and  marketing 
t)nly  such  material  as  is  sound  and  contains  no  free 
lime.  There  is  an  increasing  demand  for  hydrate  for 
use  in  concrete  to  render  the  material  more  plastic 
and    dense.      Hydrated    lime    can    be    advantageously 


used  in  all  cement  plaster  and  stucco  to  make  them 
work  smoothly  and  give  a  more  pleasing  color.  In 
all  these  uses  the  soundness  of  the  hydrate  is  the  para- 
mount requirement.  No  one  would  think  of  using 
unsound  cement — why  then,  should  they  expect  to 
use  unsound  hydrate? 

The  market  for  hydrated  lime  is  present  and  a  con- 
certed action  on  the  part  of  the  lime  manufacturers 
to  exercise  the  care  necessary  to  make  a  thoroughly 
hydrated  lime  will  result  in  a  more  extended  use  of 
the  material.  It  is  to  be  hojjed  that  the  manufacturers 
will  direct  their  energies  along  this  line. — Concrete- 
Cement  Age. 

A  Mast  and  Boom  Concreting  Plant 

A  unique  plant  for  mixing  and  placing  con- 
crete at  Fort  Crockett,  Galveston,  Tex.,  is  il- 
lustrated in  Fig.  1.  The  work  under  construc- 
tion consisted  of  a  large  number  of  concrete 
buildings,  ])laced  along  a  line  about  2,000  ft.  long.  .As 
buildings  contain  no  massive  concrete,  but  consist 
mainly  of  thin  walls  and  floors,  a  portable  type  of 
plant  was  desired  in  preference  to  chuting  from  a  num- 
ber of  towers.  A  small  tower  and  plant,  supported  on 
a  flat  car,  was  first  considered,  but  it  was  finally  de- 
cided that  the  plant  shown  in  F'ig.  1  would  be  more 
efficient,  due  mainly  to  the  elimination  of  chutes  and 
the  consequent  loss  of  time  which  would  necessarily 
result  in  changing  .them. 

By  referring  to  the  illustration  it  will  be  noted 
that  the  plant  consists  essentially  of  a  braced  mast 


Fig.  1.— view  showing  mast  and  boom  concreting  plant  In  operation.    Note 
arrangement  of  lines  and  potltJotu  ot  hoisting  engine  and  mixer. 

with  boom  attached.  The  mast,  which  is  a  12  x  12- 
in.  timber,  is  pivoted  at  both  top  and  bottom  so  that  it 
can  be  turned  through  an  angle  of  about  .^00  deg..  or 
until  it  comes  in  contact  with  the  inclined  braces.  The 
boom,  which  al.so  is  12  x  12  ins.,  in  section,  has  a 
length  of  about  (X)  ft.,  being  rigidly  connected  at  right 
angles  to  the  mast,  at  a  height  of  about  45  ft.  It  is 
supported  from  the  top  of  the  mast,  at  three  jioints 
along  its  length,  by  means  of  rods  equipped  with  turn- 
buckles.  .Along  tiic  top  of  the  boom  there  is  a  .steel 
track  u|)on  which  the  trolley  runs  (see  iMg.  1). 

The  mast  is  mounted  at  the  apex  of  a  large  trian- 
gular frame,  the  inclined  braces  from  the  top  of  the 
mast  being  carried  to  the  other  apices  of  the  triangle. 
This  supporting  frame  is  carried  on  three  wcKxlen 
trucks,  located  at  the  apices  of  the  frame,  each  truck 
being  fitted  with  four  solid  wooden  wheels  of  vcrv 
wide  tread. 
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The  equipment  on  the  frame  consists  of  a  "Smith" 
mixer,  mounted  near  the  apex  of  the  triangle  at  the 
base  of  the  mast,  together  with  a  hoisting  engine  and 
boiler  and  a  crude  oil  tank,  placed  at  the  base  of  the 
triangular  frame.  The  boiler  furnishes  steam  both  for 
the  mixer  and  for  the  hoist. 

In  operating,  the  bucket  is  placed  under  the  dis- 
charge end  of  the  mixer.  After  being  filled,  it  is  rais- 
ed to  a  height  just  sufficient  to  clear  the  forms  and 
other  obstructions,  and  the  trolley  then  run  out  along 
the  boom  the  desired  distance.  The  bucket  is  then 
lowered  and  dumped,  after  which  it  is  brought  back  to 
the  mixer  by  rev^ersing  the  operations.  It  was  neces- 
sary to  use  great  care  in  performing  these  operations, 
especially  when  the  bucket  was  suspended  at  a  con- 
siderable distance  from  the  trolley  (as  in  I'^ig.  1).  If 
the  horizontal  motion  of  the  trolley  was  started  or 
stopped  too  quickly  a  dangerous  swinging  of  the  buck- 
et resulted. 


The  arrangement  of  the  cables,  by  which  the  buck- 
et and  trolley  are  operated,  is  shown  in  the  illustration. 
The  boom  is  moved  laterally  by  a  modified  tag  line.  By 
means  of  this  arrangement  one  man  can  handle  the 
boom  with  ease,  by  holding  the  line  at  the  middle 
bight,  at  the  point  where  it  is  shown  tied  to  the  stake 
(at  A,  Fig.  1).  The  entire  ])lant  is  moved  by  block 
and  tackle  attached  to  a  dead  man  and  to  the  nigger- 
head  of  the  hoist. 

I'he  plant  is  also  used  to  drive  piles,  a  pair  of  leads 
and  a  steam  hammer  being  suspended  from  the  boom 
for  this  purpose.  After  being  placed  the  leads  are  held 
in  position  by  spuds.  With  this  arrangement  it  is 
easy  to  spot  the  hammer  in  position  for  driving  the 
piles. 

The  equijiment,  which  is  descril:)ed  in  a  recent  is- 
sue of  Engineering  and  Contracting,  was  designed  and 
used  by  James  A.  McGonigle  &  Son,  contractors,  of 
Leavenworth,  Kan. 


Irregularity  of  Employment :  Its  Effect  on  the 
Workman  and  on  the  Contractor 


IRREGULARITY  of  employment  is  a  demoraliz- 
ing factor  with  which  both  the  employee  and  the 
employer  are  now  contending.  In  certain  kinds 
of  work  it  is  reasonably  certain  that  workmen 
will  be  able  to  secure  fairly  steady  emjiloyment,  while 
in  other  lines  men  have  become  accustomed  to  view- 
ing such  employment  as  temporary.  In  a  measure, 
the  rate  of  wage  is  based  on  the  duration-of-employ- 
ment  factor,  and  the  employer  attempts,  by  wage  ad- 
justments, to  give  proper  weight  to  it.  It  is  doubtful, 
however,  if  contractors  realize  the  extent  to  which  ir- 
regularity of  employment  affects  the  efficiency  of 
workmen.  In  building  construction  it  is  such  an  im- 
portant factor  that  contractors  are  beginning  to  real- 
ize a  better  solution  of  it  is  necessary  if  they  are  to 
maintain  success  in  such  work.  As  building  work  is 
now  conducted  it  is  customary  to  retain  the  services 
of  workmen  only  until  they  have  finished  their  work 
on  a  particular  building.  In  fact,  even  foremen,  and 
sometimes  superintendents,  are  employed  only  for  a 
certain  job.  In  general,  it  is  practically  impossible  to 
enforce  such  corrective  measures  as  the  employer 
deems  necessary  from  time  to  time,  because  the  em- 
ployee does  not  fear  discharge,  realizing  that  at  best  his 
employment  is  only  temporary.  The  average  em- 
])loyee  who  follows  building  work  reasons  that  he  can 
only  hope  to  secure  employment  during  a  part  of  the 
year,  and  he  often  reaches  such  a  state  of  mind  that 
he  does  not  even  desire  steady  employment.  The  dif- 
ferent wage  scales  adopted  as  standard  in  various 
cities  also  tend  to  increase  his  unrest.  Most  general 
contractors  endeavor  to  keep  throughout  the  year  a 
certain  part  of  their  working  organization ;  they  have 
in  their  employ  certain  superintendents  and  foremen 
whom  they  endeavor  to  give  permanent  employment 
— many  of  them,  however,  evidently  do  not  realize 
that  a  serious  attempt  should  be  made  to  retain  the 
most  efficient  workmen.  It  is  a  known  fact  that  men 
become  attached  to  certain  foremen  and  will  make 
sacrifices  to  remain  under  their  direction.  We  have 
known  foremen  whose  greatest  asset  was  their  ability 
to  assemble  and  retain  an  efficient  force  of  workmen 
personally  known  to  them. 


In  an  attemi)t  to  solve  this  problem  the  Aberthaw 
Construction  Company,  which  specializes  in  reinforced 
concrete  building  construction,  has  issued  to  certain 
of  its  more  efficient  workmen  a  "Record  of  Ser-vice 
Book."  The  holder  of  such  a  book  is  guaranteed  a 
certain  rate  of  wage  so  long  as  he  remains  in  the  em- 
ploy of  the  company — no  matter  in  what  section  of 
the  country'  he  is  emploj'ed.  The  company  also  agrees 
to  give  the  holder  of  a  service  book  employment  when- 
ever there  is  a  position  open  which  he  is  qualified  to 
-fill;  and  the  man  is  kept  informed  to  new  work  as  it 
comes  up.  The  method  used  by  the  sui)erintendents 
in  signing  workmen  "in"  and  "out"  on  a  job  tends  to 
s])ur  the  men  to  efficient  service.  When  a  man  pre- 
sents his  l)i)ok  on  a  new  job  the  superintendent  fills 
in  the  left-hand  page,  giving  the  date  on  which  work 
is  started ;  when  the  job  is  completed  the  superintend- 
ent signs  a  statement  that  the  man  has  completed  his 
work  on  a  given  date.  The  book  is  then  sent  to  the 
main  office,  where  an  officer  of  the  company  signs  a 
"sticker"  attached  to  the  right-hand  page,  which  indi- 
cates that  the  workman  is  in  good  standing.  The  ser- 
vice book  contains  a  definite  description  of  the  man, 
to  prevent  its  being  transferred,  a  carbon  copy  of  this 
description  being  kept  at  the  main  office. 

It  has  been  found  that  the  use  of  this  system  has 
been  effective  in  retaining  good  men  and  in  making  it 
easier  to  handle  them  to  the  best  advantage.  The 
possession  of  a  service  book  by  a  workman  is  a  recom- 
mendation of  proficiency,  and  it  can  l)e  used  as  such 
in  case  the  workman  is  not  given  steady  employment 
by  the  company,  and  finds  it  necessary  t(j  seek  work 
elsewhere.  Activitj'  of  this  kind,  which  tends  to  en- 
courage regularity  of  employment,  is  to  be  commend- 
ed;  and  it  is  encouraging  to  note  that  more  attention 
is  being  given  to  this  important  factor. — Engineering 
and  Contracting. 


The  order  of  turning  in  the  hand  mi.xing  of  con- 
crete should  be  so  regulated  that  the  last  turn  made 
will  place  the  material  in  a  single  pile,  at  or  near  the 
centre  of  the  board,  preparatory  to  its  removal  to  its 
place  in  the  work. 
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New  Immigration   Buildings   at  Vancouver 

Till'',  view  shown  liercwitli  is  the  IJuininion   Ini- 
nii,!j;ration  Department's  new  linilding  at  Van- 
couver,  vvliich    is    now     nearing    comi)letion. 
This  building  occupies  a  frontage  on   IJurrard 
It   is  212  feet  long,  64  feet  wide,  and  75  feet 
It    contains   four  storeys  over   its    whole  area, 
and  a  small  storey  in  the  central  position  for  the  oi)er- 
atjon  of  the  ventilating  machinery. 

The  interior  construction  is  of  steel  frame,  having 
all  floor  beams  bearing  u])r)n  the  external  walls,  which 
are  carried  up  in  solid  brickwork  varying  in  thickness 
from  25  ins.  to  13  ins.  .All  floors  are  of  continuous  re- 
inforced concrete  slab. 

The  chief  feature  of  the  building  is  its  foundation. 
The  level  of  the  basement  floor  being  only  4  ft.  6  ins. 
above  extreme  high  water  mark,  and  approximately 
one-half  of  its  area  over  the  water  at  high  tide,  a  very 
solid  and  heavy  foundation  has  t)een  provided.  The 
whole  building  stands  u])on  reinforced  concrete  piles, 
the  sea  retaining  wall  ha\  ing  four  rows  on  3  ft.  centres, 
and  the  remaining  walls  two  rows.  .\11  interior  col- 
umns are  carried  ujion  a  nest  of  piles  capped  with  con- 
crete 2  ft.  6  ins.  thick,  and  reinforced  with  1-inch 
square  bars  in  both  directions.  The  whole  of  the  i)iles 
were  cast  on  the  site.  'I'hey  are  16  ins.  in  diameter  and 
octagonal  in  section,  of  an  average  length  of  25  feet. 
The  bottoms  are  pf)inte(l  with  a  forged  shoe  strajiped 


to  the  reinforcing  steel,  and  all  piles  driven  to  refusal. 
A  3,500-lb.  hammer  was  used  for  driving  the  piles  and 
no  excessive  crushing  was  permitted,  all  heads  being 
tinally  cut  off  to  a  uniform  level  and  the  steel  bonded 
to  the  reinforcing  bars  of  the  foundation  caps. 

The  accompanying  photogra|)h  was  taken  during 
the  process  of  casting  the  piles  and  conveys  some  idea 
of  the  number  of  i)iles  used  and  the  class  of  foundation 
ujion  which  the  building  stands. 

The  sea  retaining  wall  extends  to  a  depth  of  four 
feet  below  low  water  mark.  It  is  11  ft.  thick  at  the 
base,  and  4  ft.  thick  at  the  top  of  mass  concrete,  with 
ends  returned  in  similar  construction  as  far  as  high 
water  mark. 

Creo.soted  fir  sheet  piling  is  provided  at  the  foot 
of  this  wall,  and  will  be  cut  off  at  ground  level  upon 
comi>letion.  This  line  of  sheet  piling  was  put  in  with 
4-in.  tongued  and  gnxned  fir,  well  supported  from  the 
bank,  and  formed  a  water-tight  cofferdam  for  the  con- 
struction (jf  the  sea  wall  at  all  periods  of  the  tide. 

The  exterior  of  the  building  is  executed  in  Kilgard 
pressed  bricks  with  sandstone  dressings,  with  a  gran- 
ite plinth  extending  3  ft.  6  ins.  in  height  the  entire  way 
round.  The  roof  is  covered  with  asbestos  slates,  and 
the  over-hanging  eaves,  carried  upon  brackets,  give 
the  building  a  proportionate  effect  and  a  pleasing  ap- 
pearance. 

Three  staircases  are  provided,  all  of  steel,  two  ex- 
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tending  the  full  height,  and  there  are  two  dumb-wait- 
ers and  one  elevator  in  the  centre  of  the  building. 
Su.spended  metal  ceilings  are  provided  throughout. 
The  floor  finish  is  in  cement,  marble  terazzo  or  B.  C. 
fir,  according  to  the  requirement  of  the  various  rooms. 
All  stair  treads  are  marble,  and  a  marble  dado  3  ft. 
high  surrounds  all  walls  to  stair  wells. 

The  heating  and  ventilating  equipment  is  provided 
upon  most  modern  systems,  there  being  two  tubular 
boilers,  rated  at  70  h.p.  each,  installed,  and  11.000 
square  feet  of  radiation  distributed  over  the  building. 

The  design  is  by  the  Chief  Architect  of  the  Dornin- 
ion  Government.  The  general  contractors  are  Snider 
liros.  &  P.rethoiir,  Limited,  of  Vancouver.  The  super- 
vising architect  is  Mr.  E.  E.  Blackmore,  Vancouver. 

The  structural  steel  was  supplied  by  Messrs.  J. 
Coughlan  &  Sons,  and  the  heating,  ventilating  and 
plumbing  was  installed  by  Messrs.  P)arr  &  Anderson, 
Limited,  both  of  Vancouver. 


Railway  engineers  in  countries  where  intense  heat 
is  e.xperienced  may  learn  something  from  the  practice 
of  the  Southern  Pacific  Railway.  The  houses  of  the 
sectionmen — platelayers— are  made  of  double  walls 
of  hollow  tile,  which  keeps  the  houses  cool  by  day, 
but  warm  and  comfortable  by  night.  Trees  are  also 
planted  around  the  quarters,  to  provide  shade,  and, 
in  addition,  to  make  them  more  homelike.  Their 
families  live  with  the  men,  there  being  accommodation 
for  from  four  to  ten  families  in  each  block  of  buildings. 


In  lowering  a  large  steel  storage  tank  to  its  foun- 
dation in  a  deep  pit,  Honolulu  engineers  built  up  a 
temporary  resting  place  of  blocks  of  ice,  and  then,  after 
the  structure  had  been  properly  centred,  melted  the  ice 
uniformly  with  steam.  The  reservoir  is  24  ft.  in  diam- 
eter, 2.S  ft.  high,  weighs  14  tons,  and  has  a  capacity  of 
80,000  gallons. 

Railroad  Construction  in  Quebec 

The  C.  P.  R.  have  just  constructed  near  Dorval, 
P.  O.,  a  temporary  spur  line  of  about  two  thousand  feet 
to  "The  new  Cavalry  Remount  Camp  which  the  Gov- 
ernment is  building  in  order  to  assemble  and  sort  out 
the  horses  coming  from  all  parts  of  Canada  before  be- 
ing shipped  across  the  seas  to  the  war.  The  corrals, 
hospital,  barn  and  (juarters  for  the  men  are  extensive, 
so  that  the  C.  P.  R.  had  to  build  a  platform  a  thousand 
feet  long.  Accommodation  is  being  prt)vided  for  three 
thousand  horses.  Mr.  R.  McKillop,  the  C.  P.  R.  en- 
gineer, had  the  satisfaction  of  seeing  the  whole  thmg 
completed  in  six  days. 


The  Welland  Canal 

FOR  years  the  interest  of  those  who  follow  the 
engineering  of  waterways  has  been  centred  in 
the  Panama  and  the  New  York  State  Barge 
canals.  They  were  tremendous  projects,  re- 
l)lete  with  details  of  the  greatest  interest  to  engineers, 
both  in  design  and  construction.  Now  that  the  work 
of  building  them  is  drawing  to  a  close,  interest  will 
I)robably  shift  to  the  construction  of  the  Welland  Ship 
Canal,  on  which  the  Dominion  Government  will  spend 
$50,000,000.  And  well  will  it  deserve  the  attention 
previously  given  to  Panama  and  to  the  New  York 
work.  Only  those  who  have  had  occasion  to  look  into 
the  Welland  designs  carefully  appreciate  fully  the 
magnitude  of  the  enterprise.  In  length  it  is  not  note- 
able.  Its  locks,  however,  will  stand  with  the  great 
ones  of  the  world.  They  are  to  have  clear  inside  di- 
mensions of  80  x800  ft.,  with  30  ft.  of  water  on  the  sills, 
while  each  of  them  will  have  the  great  lift  of  46>4  ft. 
At  Thorold  will  be  constructed  a  flight  rivalling  that 
at  Gatun,  for  though  the  locks  themselves  will  not  ac- 
commodate as  big  a  vessel  the  lift  will  be  greater.  At 
this  point  there  will  be  three  of  them  in  flight,  each 
with  a  lift  of  46^^  ft.,  or  a  total  lift  of  139>4  ft.  More- 
over, as  at  Gatun,  the  flight  is  double,  one  for  up- 
bound  and  the  other  for  downbound  vessels.  In  de- 
tails the  locks  will  be  very  interesting.  The  most  un- 
usual feature  will  be  the  use  of  swinging  single-leaf 
gates.  The  adoption  of  this  design  followed  only  after 
a  most  careful  study  of  all  other  alternatives.  It  would 
not  be  surprising  if  the  Canadian  peninsula  just  west 
of  the  Niagara  River  should  become  a  Mecca  for  canal 
engineers  during  the  next  few  years.— The  Engineer- 
ing Record. 

The  total  cost  of  wood  lathing  should  be  about 
$8.64  per  100  square  yards.  Metal  lath  runs  in  weight 
from  2.65  to  2.84  lbs.  a  square  yard,  and  the  cost  varies 
from  15  cents  to  20  cents  a  square  yard.  The  total  cost 
per  100  square  yards  for  metal  lathing  should  not  be 
much  over  $18.50.  These  figures  include  the  cost  of 
scaffolding  and  are  on  a  6,000-sq.  yd.  basis. 


A  large  wooden  pipe  at  the  hydro-electric  works 
at  luigenia.  Out.,  collapsed  last  week.  The  pipe  was 
under  a  20-ft.  fill,  and  the  weight  of  the  fill  crushed 
the  pipe.  The  mishap  will  necessitate  the  clearing 
of  the  fill,  and  the  wood  pipe  will  be  replaced  with 
one  <3f  concrete.  It  is  expected  that  this  will  take 
three  months  to  complete,  and  it  is  unlikely  that  power 
will  be  turned  on  before  August  next. 


Building  the  C.P.R.  line  to  tiie  remount  camp. 


A  hint  to  contractors,  builders,  and  property  own- 
ers generally,  is  embodied  in  the  case  just  disposed  of 
in  the  Court  of  Review,  Montreal,  when  their  Lord- 
ships unanimously  reversed  the  finding  of  the  lower 
court  in  the  case  of  Chevalier  vs.  Tompkins.  Briefly, 
the  facts  are  as  follows :  Chevalier,  a  bricklaying  con- 
tiactor,  sued  Tompkins  for  $190.50,  the  balance  of 
the  contract  price  for  certain  brickwork  done.  The 
defendant  refused  to  pay  because  the  work  was  done 
badly  and  the  building  condemned  by  the  building  in- 
spector. It  was  held  that  since  the  plaintifif  built  the 
wall  knowing  that  conditions  would  render  his  work 
useless,  he  should  not  have  built  it,  and  that  therefore 
his  action  to  recover  the  contract  price  could  not  be 
upheld. 


May  26,  1915 


THE    CONTRACT    RECORD 


MO 


Sir  John  Jackson,  M.P. — Engineer-Contractor 

specially  Written  by  the  London  (Eng.)  Correspondent  of  The  Contract  Record 


AMONG  contractors  for  public  works,  Sir  John 
Jackson  liolds  a  liis:h  position,  and  if  his  firm, 
Sir  John  Jackson,  i-imited,  is  not  the  larj^csl 
it  is  at  least  one  of  the  two  lar<;;est  in  the 
United  Kinjj;dom.  He  was  born  at  York  in  1851,  edu- 
cated at  York  and  Edinburgh  Universities,  and  his 
first  contract  came  to  him  some  twenty-five  years 
later,  and  from  the  date  of  that  he  has  never  "looked 
back."  One  huge  undertaking  has  followed  another, 
and  he  is  the  very  exemplification  of  the  saying  thai 
"nothing  succeeds  like  success."  Space  allows  of  little 
more  than  a  bare  catalogue  of  the  more  important  of 
his  works. 

The  completion  of  the  Stobcross  Docks  at  (ilas- 
gow  was  his  first  big  contract,  and  the  four  years  al- 
lowed for  the  job  were  reduced  by  him  to  three,  in 
spite  of  the  fact  that  the  docks 
were  constructed  in  quicksands. 
Then  came  the  extension  of  the 
Middlesburgh,  the  Hartlepool  and 
the  North  Sunderland  Docks,  the 
extension  of  the  Fort  at  the  end 
of  the  Admiralty  I'ier  at  Dover, 
and  the  completiori  of  the  last 
eight  miles  of  the  Manchester 
Shi])  Canal.  The  Dover  Commer- 
cial Harbour,  the  foundations  of 
the  Tower  Bridge,  the  docks  and 
basins  at  Swansea  and  Methil, 
the  breakwater  and  docks  for  the 
Burntisland  Harbour  Commis- 
sioners, and  the  deep  dock  at 
Barry  followed,  with  many  other 
works  of  an  incidental  kind. 

Among  the  undertakings  of  a 
gigantic  nature  carried  out  by  him 
— or  by  his  firm,  which  is  much 
the  same  thing— precedence  so  far 
as  importance  goes  must  be  given 
to  the  extension  of  the  Admir- 
alty Works  at  Keyham,  Devon- 
port.  The  co.st  of  this  undertaking  was  nearly  £4.- 
000,000,  and  the  arduous  nature  of  the  work  including 
the  carrying  down  of  foundations  to  solid  rock,  which 
was  found  in  some  instances  only  after  going  1 10  feel 
into  the  mud — entailed  an  eight-years  struggle.  An- 
other Admiralty  job  was  the  construction  at  a  cost  of 
some  £2,000,000  of  the  Naval  Harbour  and  Graving 
Dock  at  Simon's  Town,  Cape  Colony.  For  Spain  he 
has  built  the  new  arsenal  at  Ferrol ;  for  Chili  the  rail- 
way across  the  Andes  (joining  Arica  on  the  Chilian 
coast  with  La  Paz,  the  capital  of  Bolivia)  at  a  cost 
of  £3,000,000;  for  Turkey  the  first  part  of  the  irriga- 
tion works  in  Meso])otamia  which  were  designed  liy 
Sir  William  Willcox  and  estimated  to  cost  over  £  18,- 
000,000.  This  first  ])art  is  the  Great  Hindiat  Barrage 
across  the  luiphrates.  which  was  opened  recently  by 
the  Vali  of  Bagdad. 

Now  in  hand  by  the  firm  are  water  supply  and  irri- 
gation works  in  the  Lebanon  district  of  Syria ;  works 
in  connection  with  Singai)ore  Harbour  for  the  (iov- 
ernnient  of  the  Straits  Settlements ;  and  the  new  break- 
water at  Victt)ria,  B.C.,  for  the  Dominion  Govern- 
ment. Certain  surveys  and  proi)osals  to  the  Rus- 
sian Government  were  made  l)v  Sir  lolin  for  a  second 


Sir  John  Jackson 


Trans-Siberian  Railway,  estimated  to  cpst  £20PO0,- 
000,  but  the  war  has  stopped  consideration  of  the 
scheme. 

The  liglit  of  a  man  of  such  experience  and  ability 
as  Sir  John  cannot,  however  retiring  the  individual 
may  be  by  disiJosition,  lie  hidden  under  a  bushel,  and 
it  is  only  to  be  ex])ected  that  his  advice  and  assistance 
have  been  sought  after  by  (jovernraents,  corporations, 
companies  and  individuals  in  all  parts  of  the  world. 
Reference  has  just  been  made  to  the  proposed  second 
Trans-Siberian  Railway  scheme.  When  the  I-'rencli 
engineers  were  discussing  the  feasibility  of  bridging 
the  Channel  from  Dover  to  Calais  Sir  John  was  invit- 
ed to  attend  the  conference  in  I'aris,  and  he  was  also 
invited  to  assist  (on  behalf  of  the  Americans)  at  the 
conferences  held  for  the  consideration  of  the  subject 
of  the  Nicaraguan  Canal.  When 
the  British  Government  decided 
to  inquire  into  the  military  pre- 
l)arations  and  other  matters  in 
connction  wth  the  South  African 
War,  Sir  John  was  appointed  a 
member  of  the  Royal  Commis- 
sion. These  are  but  a  few  of  the 
many  instances  that  could  be 
c|  noted. 

In  the  War  which  at  present 
bids  fair  to  devastate  luiroi)e,  the 
firm  of  Sir  John  Jackson  is  bear- 
ing its  share  of  the  burdens  which 
are  cast  upon  every  member  of 
the  community.  Its  share  may 
be  of  .some  profit  to  the  firm,  but 
that  does  not  detract  from  the 
patriotism  that  prompted  Sir 
John  to  offer  the  services  of  him- 
self and  his  Junior  Directors  to 
the  War  Office.  That  the  olTer 
was  accepted  goes  without  .say- 
nig,  and  the  firm  was  appointed 
as  Su|)erintcnding  luigineers  to 
the  War  Department  immediately  under  Major-tien- 
eral  Scott  MoncriefF,  Inspector-lieneral  of  F"ortifica- 
tions.  In  the  first  instance  they  supervised  and  car- 
ried out  work  to  the  value  of  about  half  a  million  sterl- 
ing, without  any  remuneration.  .Among  the  first 
works  given  to  the  firm  was  the  construction  of  quar- 
ters at  Grantham,  Ormskirk,  I'urfleet  for  the  Home 
Troops,  and  later  on  Salisbury  Plain  for  the  Colonial 
Troops.  "So  able  an  administrator  as  Lord  Kitchen- 
er." it  has  been  .said,  "saw  at  once  that  the  ordinary 
army  routine  of  contracts  passing  through  half  a 
dozen  hands  before  a  brick  could  be  laid  or  a  stick  put 
up  must  be  set  aside  and  the  customary  red  tape  meth- 
ods ai)andoned.  .\ccordingly,  subject  to  supervision 
by  the  Inspector-General  of  Fortifications  and  a  final 
appeal  to  himself.  Lord  Kitchener  gave  Sir  John  Jack- 
son what  might  practically  be  called  a  free  hand.  Nor 
have  the  War  Office  had  cause  to  regret  the  new  pro- 
cedure. For  not  only  has  the  experience  of  Sir  John's 
firm  saved  the  country  thousands  of  pounds,  but  by 
working  in  many  cases  night  and  day  and  seven  days 
a  week,  notwithstanding  in  some  instances  the  short- 
ness of  labour.  Sir  John  Jackson,  Limited,  have  made 
wonderful   jirogress   with  the  hutments,  the  value  of 
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work  done  in  one  month  on  the  Sahsbury  work  alone 
l)eing  ck)se  upon  half  a  million  pounds  sterling."  i'ar- 
ticulars  of  the  work  being  done  on  Salisbury  I'lain 
would  make  a  score  of  interesting  articles.  Villages 
have  literally  sprung  up  and  a  town  is  being  construct- 
ed that  will  eventually  accommodate  eight  times  the 
population  of  Salisbury  itself.  Huts  have  been  going 
up  at  the  rate  of  two  hundred  a  week !  A  sjjecial 
water  supply  with  pumping  station  and  an  electric 
lighting  installation  are  among  the  manifold  works 
in  connection  with  the  "camp,"  together  with  a  4'/:- 
mile  railway  line,  including  a  lattice-girder  bridge  140 
yards  long,  necessitating  deep  piling  through  the  mud 
40  feet  to  the  chalk,  which  was  completed  and  traffic 
running  with  twenty  days.  At  Grantham,  too,  a  line 
of  2'/;  miles  in  length  was  laid  in  Sy^  days !  Both 
feats  seem  almost  incredible. 

Many  are  the  honors  which  have  been  conferred 
upon  Sir  John.  He  can  ])lace  after  his  name  C.V.O., 
L  L.D.,RR.S.Edin..  M.P.,  and  J. P.,  while  he  holds 
the  Grand  Cross  of  Naval  Merit  (1st  Class)  of  Spain, 
and  is  a  Member  of  the  Chilian  Order  of  Merit  (1st 
Class).  He  was  knighted  in  connection  with  the  Man- 
chester Shi|)  Canal  work;  and  he  received  the  Com- 
panionship of  the  Victorian  Order  on  the  completion 
of  the  .Simon's  Town  harbour  and  dock,  the  (irand 
Cross  of  Naval  Merit  on  the  comiiletion  of  the  I-'errol 
Arsenal,  and  the  Chilian  Order  of  Merit  as  a  reward 
for  his  railway  work  in  Chili.  His  recreations  are 
yachting,  cycling  and  motoring,  and  he  is  a  member 
of  the  Royal  Yacht  Squadron  and  the  Royal  Western 
^  acht  Club,  and  Commodore  of  the  Royal  South- 
W'estern  Yacht  Club,  lie  rejjresents  Devonport  and 
East  Stonehouse  in   Parliament,  as  a  Conservative. 

"A  great  engineer,  a  great  contractor,  a  great  tra- 
veller," it  has  been  said  of  him,  "few  men  have  led  a 
busier  or  more  active  life,  few  men's  work  will  leave 
a  more  indelible  mark  on  the  history  of  things  which 
count  and  things  which  last.  Essentially  a  man  of  ac- 
tion Sir  John  never  lets  the  grass  grow  under  his  feet. 
When  once  he  decides  to  do  a  thing  he  does  it  with 
all  his  might.  Like  all  men  of  business,  he  does  not 
care  to  waste  time  in  talking  that  leads  to  nothing, 
but  will  readily  listen  to  a  reasonable  statement,  and 
is  fair  and  just  to  all.  He  soon  forms  an  opinion  of  a 
person  and  is  seldom  wrong  in  his  judgment.  A  broad- 
minded  man  in  every  sense.  Sir  John  is  generous  to 
a  degree,  and  never  so  happy  as  when  entertaining  his 
friends.  His  kind-heartedness  is  proverbial.  He  likes 
calling  a  spade  a  spade,  and  often  delights  his  audi- 
ences by  speaking  his  mind  freely  on  matters  on  which 
he  feels  a  word  in  season  will  do  good  morally  and 
physically.  A  hard  worker  himself,  he  has  no  use 
for  shirkers,  and  a  man  who  is  not  prepared  to  pull  his 
oar  in  the  boat  need  not  apply  for  work  to  Sir  John 
Jackson.  Honesty  of  purpose  and  strict  attention  to 
business,  combined  with  many  natural  gifts,  have  plac- 
ed him  at  the  head  of  his  profession,  and  right  well 
does  he  deserve  the  brilliant  success  he  has  achieved." 


is  practically  given  away  by  the  steamship  comjjany 
to  anyone  who  will  haul  it  away  and  dispose  of  it. 


Free  sand  imported  from  Europe  is  being  used  in 
the  construction  of  the  new  subways  in  New  York 
City.  This  is  not  because  suitable  sand  cannot  be  ob- 
tained in  this  country,  but  because  the  war  in  Europe 
has  cut  down  the  cargoes  which  steamships  ordinarily 
bring  from  the  other  side  of  the  Atlantic  to  such  an 
extent  that  it  is  necessary  for  many  ships  to  come  over 
in  ballast,  and  they  have  been  using  beach  sand  as 
ballast.  Upon  arriving  in  New  York  this  sand  is  dis- 
charged to  make  room  for  the  returning  cargoes,  and 


Maintenance  of  Concrete  Pavements 

Ti  1 1'"  following  recommendations    as     to    proper 
methods   of   maintenance   of   concrete    roads, 
given  by  Cement  World,  are  based  on  a  sur- 
vey of  the   results   of  up-to-date   practice   in 
various  parts  of  the  country : 

1.  The  imperfection  to  he  repaired  should  he  thoroughly 
cleaned  by  brnsliing  until  all  loose  particles  Iiave  been  re- 
moved. 

2.  If  the  imperfection  extends  through  the  pavement  and 
exceeds  0  inches  in  breadth  or  diameter,  the  sides  should, 
after  cleaning,  be  painted  with  cement  grout,  and  the  cavity 
filled  with  concrete  of  the  same  mixture  and  consistency 
as  were  used  in  building  the  original  pavement.  If  a  replace- 
ment, the  excavation  should  be  back-filled  with  gravel,  well 
tamped,  and  the  concrete  properly  reinforced.  The  repaired 
portion  should  be  cured  by  being  kept  moist  for  at  least  four 
days,  and  protected  from  traffic  until  tlioroughly'hardened. 

:i.  When  a  hole  does  not  extend  tlirough  the  pavement, 
but  exceeds  '/i  inch  in  depth,  it  should  be  carefully  cleaned 
and  dried,  and  then  painted  with  hot  tar.  The  hole  is  then 
filled  with  stone.  Several  sizes  should  be  carried  by  the  re- 
pair gang,  the  object  being  to  use  in  any  given  hole  a  size 
of  stone  large  enough  to  reach  nearly  from  the  bottom  of  the 
hole  to  the  surface,  but  never  to  use  stone  exceeding  2J4  in. 
in  diameter.  Where  large  sizes  of  stone  are  used,  voids 
should  be  carefully  filled  with  smaller  sized  stone  and  the 
whole  tamped  or  rolled  into  place.  Hot  tar  is  then  poured 
over  the  patch,  gauging  the  quantity  so  that  tlie  tar  will  be 
absorbed  without  any  large  excess. 

4.  Holes  less  than  54  in.  deep,  cracks  less  than  1  in.  wide, 
and  expansion  joints  from  which  the  filler  has  wholly  or 
partly  disappeared,  should  be  cleaned,  dried,  and  filled  a 
little  above  level  with  hot  tar,  on  the  surface  of  which  gravel 
or  granite,  from  %  in.  to  %  'n-  in  size,  should  be  spread  from 
a  shovel. 

5.  Refined  coal  tar  should  be  used,  having  a  specific 
gravity  not  less  than  I.IS  nor  more  than  1.25  at  77  deg.  F. 
The  tar  should  be  heated  to  from  225  deg.  to  250  deg.  F.  at 
the  time  of  application,  and  may  be  applied  by  means  of 
conical-shaped  buckets  with  opening  at  apex,  or  by  using  a 
sprinkling  can.  Sand  or  screenings  graded  from  %  in.  to 
14  in-  should  be  spread  over  the  surface,  before  the  tar  has 
cooled  enough  to  prevent  the  sand  from  becoming  firmly 
embedded   therein   to   form  a  permanent  wearing  surface. 


Home-Made  Cements 

One  of  the  simplest  hard  cements  is  the  well-known 
mixture  of  litharge  and  glycerine  inade  to  a  stiff  paste. 
It  sets  as  hard  as  a  rock  and  is  oil-proof.  A  solution  of 
water-glass  mixed  with  powdered  calcium  carbonate 
serves  the  same  purpose.  A  mixture  of  boiled  linseed 
oil  and  fire  clay  resists  acid  better  than  most  cements, 
though  sulphur  melted  with  glass  powder  is  also 
ranked  as  very  resistant  to  chemicals  in  general.  A 
good  stone  cement  is  made  by  mixing  two  parts  of 
magnesium  oxide,  one  part  of  magnesium  chloride, 
]Mnvdered  stone  to  suit  as  filler,  and  water  to  make  a 
stiff  paste. 


Hvdro-electric  ])lants  in  New  England  are  produc- 
ing inore  than  2,000,000,000  kw.-hr.  of  energy,  which, 
if  produced  by  coal,  would  mean  the  annual  consump- 
tion of  3,000,000  tons  of  that  fuel,  according  to  figures 
given  by  Henry  I.  Harriman,  President  of  the  Con- 
necticut River  Power  Company. 
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Personal  Mention 


Mr.  Angus  Siiiitli,  City  Engineer,  of  i'rinct  Albert.  -Sask.. 
has  gone  to  Fielding,  Sask.,  on  his  annual  vacation. 

Mr.  Thomas  Hooper,  whose  photograpii  we  reproduce 
lierewith,  is  a  well-known  Vancouver  architect.  A  native  of 
Devonshire,  England,  where  he  was  born  fifty-eight  years 
ago,  he  came  over  to  Canada  early  in  life,  and  engaged  in 
contracting  and  building  in  Manitoba  for  five  years.  He 
went    to    Urttisfi    Columbia    in    1880,    and    shortly   afterwards 


Mr.  Thomas  Hooper,  of  Vancouver 

was  appointed  Supervisory  Architect  to  the  Provincial  Gov- 
ernment. Mr.  Hooper  has  built  a  number  of  the  most  prom- 
inent buildings  in  British  Columl)ia — notably,  at  Vancouver. 
He  is  a  mcml)er  of  the  I'acific  Club  of  Victoria  and  of  the 
Teriiiinal   (.'ity   C"hi1).  Vancouver. 

Gunner  A.  1.  Kichardson,  of  the  5th  Battery  Canadian 
Field  Artillery,  who  was  killed  in  action  at  the  end  of  .'Vpril, 
graduated  from  McGill  I'niversity  three  years  ago  as  an 
architect.  He  was  on  the  staff  of  Hogle  &  Davis,  and  of 
Brown  &  Vallance,  and  on  the  outbreak  of  war  left  Saskatoon 
and  joined  the  21st  Westmount  Battery  in  Montreal.  Lance- 
Corporal  W.  H.  MacNamee,  killed  in  action,  was  at  one  time 
Montreal'  manager  of  tin-  I'liilip  Carey  Manufacturing  Com- 
pany. 

Mr.  J.  H.  Hughes  has  been  appointed  electrical  engineer 
of  the  Eastern  lines  of  the  C.  P.  R.  in  succession  to  Mr.  J. 
A.  Shaw,  who  has  been  made  electrical  engineer  of  the  en- 
tire C.  P.  R.  system.  Mr.  Hughes  was  formerly  assistant  to 
Mr.  Shaw,  and  has  been  several  years  with  the  C.  P.  R..  prior 
to  which  he  was  on  the  staff  c)f  the  Montreal  Light.  Heat 
and    Power  Company. 

Mr.  Percy  Booth,  Montreal,  is  the  winner  of  the  George 
Creeford  Browne  scholarship  in  architecture  at  McGill  Uni- 
versity. This  is  of  the  value  of  $500,  one  condition  being 
that  tlie  holder  travels  for  the  study  of  his  profession  for 
not  less  than  three  months  and  reports  the  results  of  his 
study  on  his  return.  Mr.  A.  B.  Darbyson,  of  Montreal,  won 
the  scholarship  last  year,  the  present  being  the  second  year 
of  the  competition. 

Mr.  Joseph  Race,  City  Clieniist  and  liacteriologist,  Ot- 
tawa, has  been  requested  by  the  Board  of  Works  to  iindeV- 
take  the  examination  of  all  materials  used  in  connection  with 
asphaltic  roadway  constructi<in,     Mr.  Race  has  had  previous 


experience  of  roadway  work  in  England.  He  assisted  in  the 
preparation  of  the  specifications  which  were  ultiinattly  adopt- 
ed— practically  without  modification — by  the  Roadway  Board 
of  England. 

Dr.  T.  A.  Starkey,  Professor  of  Hygiene  at  McGill  Uni- 
versity, has  been  appointed  Major  with  the  Canadian  Over- 
seas Contingent.  He  will  organize  the  sanitary  section  of 
the  Army  Medical  Corps,  the  unit  consisting  of  27  oflTicers, 
non-commissioned  oflficers.  and  men.  Major  Starkey  will 
have  under  his  charge  the  sanitary  arrangements  along  the 
lines  of  communication  with  the  British  forces  as  they  ad- 
vance. 

Mr.  R.  Leslie  Meek,  engineer  for  the  Canadian  Stewart 
Company  at  Fort  William,  Ont.,  and  Mr.  L.  F.  Grant,  builder 
and  contractor,  of  the  same  city,  have  gone  to  Kingston  to 
join  their  corps.  Mr.  Meek  and  Mr.  Grant  volunteered  some 
time  ago  for  active  service  with  the  engineering  corps  of  the 
Second  Contingent. 

A  consulting  engineer  will  be  appointed  by  the  Lii,.  •.. 
Montreal  to  assist  Mr.  P.  Mercier,  .Assistant  Chief  Engineer, 
while  Major  Janin  is  on  active  service.  The  names  of  two 
well-known  local  engineers,  Mr.  M.  J.  Butler  and  Mr.  P.  W. 
St.  George,  are  being  mentioned  in  connection  with  the  ap- 
pointment. It  is  thought  probable  that  Mr.  Butler,  who  is 
now  connected  with  the  Armstrong^Whitworth  plant  at 
Longueuil,  will  succeed  Major  Stuart  Howard  as  head  of  the 
Sewers  Department. 

Mr.  Thos.  .\dams,  of  the  Commission  of  Conservation. 
(Jttawa,  spoke  recently  in  Winnipeg  on  the  subject  of  Town 
Planning.  Mr.  Adams'  address  was  aided  by  a  map  showing 
the  character  of  a  town  planning  scheme  in  Great  Britain 
involving  5,900  acres.  He  congratulated  Winnipeg  on  the 
work  which  the  Town  Planning  Commission  had  performed 
in  the  last  four  years.  He  said  that  the  city  offered  a  splen- 
did field  for  such  planning.  He  commented  on  the  city's  wide 
thoroughfares,   and    said    that   for   this    reason    the    improve- 


Mr.  Thomas  Adams,  of  Ottawa 

ments  necessary  in  the  central  part  of  Winnipeg  were  very 
small.  In  closing,  Mr.  Adams  said:  "Under  the  proper 
scheme  of  planning  throughout  Canada  we  should  be  able 
to  apply  sanitation  and  hygiene  in  every  city  and  village  in 
the  country.  We  have  had  a  great  heritage  handed  down  to 
us.  and  we  have  a  still  greater  heritage  to  hand  down  to  the 
next  generation." 

Mr.  James  .X.  Farrell,  President  of  The  United  States 
Steel  Corporation,  was  a  recent  visitor  in  Vancouver.  In 
speaking  before  the  Canadian  Club,  he  said  that  his  company 
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liad  great  faith  in  Canada  and  was  backing  up  its  faith  with 
real  money  invested  in  the  steel  plant  now  under  construc- 
tion in  Ontario,  just  across  from  Detroit.  Mr.  Farrell  was 
most  optimistic  about  the  present  trade  outlook,  and  said 
that  since  the  steel  and  iron  business  is  a  trade  barometer 
it  would  be  of  interest  to  know  that  the  company's  mills 
were  working  to  seventy  per  cent,  of  their  capacity,  and  that 
this  was  an  increase  over  the  January  operations  of  one  hun- 
dred per  cent. 


Mainly  Constructional 

East  and  West — From  Coast  to  Coast 


It  is  believed  that  the  Canada  Cement  Company  will 
commence  operations  sliortly  at  the  cement  works  at  Shoal 
Lake,  Ont.  The  company  have  secured  a  Government  order 
for  3, .500.000  barrels  to  be  used  in  the  Welland  Canal  exten- 
sions. Next  to  the  Panama  Canal  contract  this  is  the  largest 
order  for  cement  ever  given.  Half  the  order  is  said  to  be 
for  marl  cement. 

The  Lock  Nut  &  Specialty  Manufacturing  Company  ex- 
pect to  commence  operations  in  Hamilton,  Ont.,  on  June  Isl. 
and  before  the  year  is  out  it  is  prol)able  that  two  or  three 
hundred  men  will  be  employed.  The  company  will  manu- 
facture lock  nuts  and  automobile  wheels.  Officers  have  been 
elected  as  follows: — M.  J.  Dunham,  President;  J.  T.  Stroud. 
Vice-President  and  Secretary-Treasurer;  and  C.  V.  Langs. 
Attorney  for  the  company-. 

All  work  on  the  new  Parliament  Buildings  at  Winnipeg 
is  to  be  stopped  at  once,  while  the  Government  make  a  thor- 
ough inspection  of  everything  that  has  been  done  on  it  s.) 
far.  An  announcement  to  this  effect  was  made  at  a  session 
of  the  Royal  Commission  by  the  Hon.  A.  15.  Hudson,  .-Xt- 
torney-General.  It  was  decided  that  the  Commission  should 
appoint  a  representative  to  be  present  when  the  Govern- 
ment prosecute  their  inquiries.  Mr.  John  Woodman,  archi- 
tect, will  be  asked  to  act  in  this  capacity. 

The  Dominion  Bridge  Company  have  lately  received  two 
bridge  orders,  involving  an  outlay  of  one  million  dollars. 
One  of  the  new  structures  is  to  be  built  in  New  lirunswick. 
and  the  other  in  British  Columbia.  It  is  stated  that  work 
will  be  begun  immediately  on  the  bridge  contracts,  which 
will  in  no  way  interfere  with  the  big  shell  orders  already 
received  by  the  company.  The  bridge  section  of  the  com- 
pany has  been  working  at  low  pressure  for  nearly  a  year,  the 
shell  manufacturing  having  been  done  in  otlier  departments 
of  the  plant. 

Officials  who  were  sent  to  British  Columbia  to  investi- 
gate the  proposed  manufacture  of  brass  in  Canada  through 
the  refining  of  both  copper  and  zinc  in  this  country,  have 
reported  that  it  is  quite  feasible,  and  should  be  a  profitable 
industry  if  aided  at  First  by  a  small  Government  bonus.  Brass 
is  very  necessary  at  present  for  the  manufacture  of  munitions 
of  war,  and  it  is  stated  that  the  price  could  lie  lowered  if  it 
were  manufactured  in  Canada.  Britain  would  purchase  part 
of  the  output.  It  is  claimed  that  a  saving  of  two  cents  a 
pound  on  copper  for  two  years,  with  a  demand  like  that 
existing  at  present,  would  pay  the  cost  of  es«^ablishing  a  re- 
finery. 

Seventeen  million  gallons  of  lake  water  a  day  will  soon 
be  available  by  conduit  and  pressure  pipe  in  the  city  of  Vic- 
toria, B.C.  A  ribbon  of  steel  and  concrete  nearly  forty  miles 
long  now  connects  Sooke  Lake  with  Victoria,  and  although 
the  system  will  not  be  in  full  operation  until  properly  tested 
the    Sooke   water-works   are    practically    finished.      The    work 


lias  cost  more  than  the  sum  allowed  in  the  original  estimate, 
and  the  ratepayers  have  authorized  an  expenditure  up  to 
three  million  dollars,  to  include  land  damages;  but  it  is  hoped 
that  this  figure  may  be  reduced  eventually.  The  Water  Com- 
missioner expressed  his  satisfaction  with  the  expedition 
shown  l)y  the  Pacific  Lock  Joint  Pipe  Company,  which  has 
completed  its  section  of  the  contract  in  less  than  the  stipu- 
lated time. 

Mr.  J.  L.  Weller,  Chief  Engineer,  still  holds  to  his  as- 
sertion that  the  Welland  Ship  Canal  will  be  ready  to  open 
in  1918.  Although  the  war  has  handicapped  the  work  to 
some  extent,  and  delayed  the  letting  of  the  remaining  con- 
tracts, the  progress  made  on  the  great  waterway  is  entirely 
satisfactory.  Summer  activity  is  well  under  way  on  Sections 
1,  2  and  :i.  While  enough  excavation  has  been  done  on  Sec- 
tion 3  in  Thorold  to  change  the  whole  face  of  the  country 
affected,  the  work  is  really  little  more  than  started.  In  parts 
of  this  section  it  will  be  necessary  to  go  down  eighty  feet 
more,  partly  through  scdid  rock.  At  Port  Weller  more  pro- 
gress is  to  be  seen.  The  walls  of  one  lock  are  well  up,  and 
the  water  culvert  in  the  lock  wall  is  taking  shape.  The 
Boone  Construction  Company  has  taken  a  contract  for  dredg- 
ing in  the  harbour,  and  while  only  one  dredge  is  at  work  at 
present  others  will  be  on  the  job  shortly.  .\  a.'i-in.  suction 
dredge  will  be  employed  at  Section   ">. 


Geresit  Water  Temple  at  the  Panama- 
Pacific  lixposition 

THE      Ceresit     Water-Temple,     illustrated     herewith, 
stands  in  the  Palace  of   Machinery  at  tlie   Panama- 
Pacific  Exposition.     It  is  the  exhibit  of  The  Ceresit 
Waterproofing  Company.   Chicago. 
In  this  exhibit  the  architect,  Mr.  E.  B.  Brown,  of  Stock 
ton,   Cal..   has  successfully  accomplished   the   difficult   task  of 
combining  beauty  with  utility. 

The  fofintain  at  the  pinnacle  of  the  Water-Temple  pours 
a  constantly  flowing  stream  of  water  over  the  cement  dome, 
and  this  water  runs  along  the  eaves  and  then  down  througii 
the  eight  supporting  pillars  of  the  Temple  to  its  base,  from 
which  point  it  is  pumped  back  to  the  roof  again 

There  are  plate  glass  inserts  in  each  pillar,  and  the  in- 
terior of  each  is  lighted  with  concealed  electric  lights  show- 
ing a  miniature  Niagara  between  walls  of  ceresitized  cement; 


The  Ceresit  Water  Temple. 

while  the  roof  of  the  same  material  further  illustrates  the 
effective  and  permanent  waterproofing  qualities  of  Ceresit. 

A  semi-indirect  electric  light  gives  a  restful  and  pleasing 
effect  inside  the  Temple,  while  the  drinking  fountain  in  the 
centre  refreshes  the  tired  and  dusty  sightseer. 

The  Ceresit  Water-Temple  stands  16  feet  high  and  is  a 
prominent  feature  among  the  many  exhibits  in  the  Palace  of 
Machinery. 
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^^-^          .                    i    "W^   e»TA»u»«iD  ISM  The   Part   of   the   Governments  in  Leading 

^\-^— ^AyO^^T    1 3f\^£\^ mm jj  Constructional  Enterprise 

■  11  Tl  I  I  Cl^w    IVL^C  lll^ll  f^UKlNG  the  last  few  months  we  have  adduced 

^X^JIE*'*^^                ^  \     ^^^^A  %ft  I      1      many  ar^juments  in  favor  of  the  idea  of  un- 

^^^^    r^      .,                •      m^     T\          '  "^""^      dcrtaking  construction  now,  at  a  time  when 

^  LLnOinCCrinO    IvCVlCW  everything  is  on  the  side  of  the  man  with 

O                        O  money  to  spend,  when  the  country's  greatest  need  is 

employment  and  activity,  when  every  enterprise  show- 
i'ublished  Each  Wednestlay  By  ing  constructional  purpose  exerts  an  encouraging  in- 
HUGH   G.   Maclean,  limited  fluence  upon  the  community,  when  labor  is  so  plenti- 
ful that  one  can  discriminate  at  will,  when  the  pro- 
HUGH  C.  MacLEAN,  Wmnipeg,  President.  spective  builder  has  the  whip-hand  in  negotiating  for 
THOMAS  S.  YOUNG,  General  Manager.  building  sites,  when  the  materials  of  construction  are 
HEAD  OFFICE  -  347  Adelaide  Street  West,  TORONTO  obtainable  at  rock-bottom  prices,  and  contractors  have 
Telephone  A.  2700  reduced  the  art  of  estimating    to    an     exact  science. 
Many  there  have  been  who  have  concurred  in  these 

,,^v,r^r,x^.  T      r^  .    ,         ,,  •     „„         . . „  r>      J     c  T    A  vicws,  but  it  has  remained  for  Mr.  James  McDiarmid. 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade  ,  ,,,.'      .           ^     c.     \  ..u             .  »    i 

'^  of  Wmnipeg,  to  find  the  exact  balance. 

WINNIPEG  -  Telephone  Garry  856  -  302  Travellers'  Bldg.  ^r.  McDiarmid,  whose  letter  is  published  in  this 

VANCOUVER    -    Tel.  Seymour  2013    -    Hutchison  Block  issue,  writes  commenting  upon  the  letter  by  Mr.  W.  A. 

NEW  YORK  -  Td.  3108  Becknian  -  1226  Tribune  Building  Mountstephen,  of  London,  England,  published  in  our 

CHICAGO  -  Tel.  Harrison  53.H  -  1413  Gt.  Northern  Bldg.  I'^st  issue.    He  tells  us  of  the  situation  in  the  West-- 

,  ^.,^^,,    ^u,^                                      ...  r>        .  <r.    c  »»/  how  many  of  the  towns  and  Cities  have  been  developed 

LONDON,  ENG. 16  Regent  St.  S.W.  ^^^^  ^,^J^  ^^^^^  ^^  ^^^.^  requirements.    He  reminds 

us  that  business  and  philanthropy  are  a  bad  mix,  and 
SUBSCRIPTION  RATES  that   the   capitalist   cannot   be   expected   to  build   pro 
Canada  and  Great  Britain,  $2.00.     U.  S.  and  Foreign,  $3.00.  bono  publico.     He  makes  a  forceful  plea  for  the  pro- 
Single  copies  10  cents  vision  of  employment,  and  for  the  promotion  of  busi- 
: — ness  enterprise  by  way  of  governmental  enterprise. 

Authorized  by  the  Postmaster  General  tor  Canada,  for  transmission  as  He   SUggestS   the   Construction   of   public  buildillgS   and 

.econd  class  mailer.                                             ,         ,     „      -•  thc  Undertaking  of  comprehensive  highway  schemes. 

Entered  as   second   class   matter   July   l.Hth,   1914,   al   ihe    Postoffice  ai  'r       tl                 •              -ri         /^       *         i.    r>            j          i          -u 

Buflalo,   N.V..  under   the  Act  of   Congress  of  March  3.    187U.  lO    thCSC    VICVVS      1  he     LOUtraCt     KCCOrd     SUbsCribeS 

unreservedly.     Months  ago  we  urged   that   the    Pro- 
Alphabetical   Index   of   Advertisers  vincial  and  Federal  Governments  should  take  a  more 

Patfe  18          active  part  in  maintaining  the  general  business  sta- 

V^Pm                                 June  2,  1915                               No.  22  bility  of  the  country.     In  a  series  of  editorial  articles 

'. — — '- we  pointed  out  the  part  that  the  authorities  could  take 

in  placing  highway  construction  and  the  erection  of 
Principal  Contents                      Page  jiublic  buildings  and  other  such  undertakings  under 
The    Part   of   the   Govtrnnuius   in    L.-adinR   t  on.stnu-  way  at  a  time  when  the  depression  caused  by  this  great 
tional   Enterprise -:;  world  war  was  having  siich  telling  effect.     The  sug- 
gestion now  revived  bv  Mr.  McDiarmid  received  par- 
Letter  to  the   Editor   (by  Janu-s   McDiarmid)    .:i  ticular  emphasis  in  our  issue  of  December  16th,  when. 

Cutting  Costs  on  Road  Work  1)y  the  Use  of  Industrial  in  commenting  editorially  upon  the  Central  Technical 

Equipment 57,-)  School  (described  in  the  above  issue),  we  observed: 

"In  this  niagnihcent  building,  erected  at  a  cost 

Highway  Arch  Bridge  at  St.  J„hn,   N.H 576  ^^^  ^^^_^^^.  ^^^.^  ^^.„.^^^  ^,^„^_^_  Toronto  has  a  stand- 

C'onstruction    l''eaturcs    of     Power    Development     Work  ing   monument   to   progressiveness,   and    material 

at   Eugenia   I-'alls,  Ont """S  proof  of  an  understanding  of  present-day  require- 

Irrigation  and   Power  Canal   De.sign .".si  "^f"'«-     '^'^"^  "«"'P'c  is  one  which  may  well  be 

|,      ^      \     larwell  followed,  particularly  in  Western  Canada,  where 

thc   facilities   for  technical  education  are  so  la- 

Keinlorce.I   Concrete   Cimstruction -1  inentably    few.     At   this   very   time,    when    busi- 

I'.y  Percv  .1    \\  alclram  n^ss  conditions  are  quiet,  funds  are  hard  to  ob- 

Mai.-ionneuve    Public    Itatli                       -:  tain,  and  building  work  is  slackening,  an  impetus 

.       ,  to  thc  activities  of  many  a  community  through- 

Street  t  leaning  m  tal|.ai>                     -^  ^^^  „,^  ^^^^,^y  ,,,i^^^  ^^     .^^^         ^1^^  technical 

By   W  .    h.    I  lanlenburg  ,       ,  .      t-i  .  ,       

^  school  movement.     The  erection  of  a  building  on 

.Sand  Analysis— The  Need  for  Standar-li/ation  of  Metli-  the   Toronto   scale   would    not   have    to   be   con- 

ods  and  Apparatus                                                                 ■  '  sidered  in  many  cases,  and  in  sonic  instances  the 

New  School   Building  at    \\  e>i    I'liu    iiri>.   \.iiui.u\ir,  expenditure  might  even  be  reduced  by  a  couple 

B.C "iSH)  of  ciphers.     Funds  may  be  scarce,  but  money  is 

Methods    and    (.'osts    of    Concrete    Pavement    Construe-  always  obtainable  for  sound,  legitimate  projects 

tion .'>»!  that  have  .substantial  backing,  and  contracts  for 

By  M.  P.  Taylor  such  buildings  could  not  be  awarded  at  a  better 

Ihe   Use  01   Road  Oils  on  City  Streets                                    .-,-.13  '""«  "'^"  "'•^  present.     The  employment  which 

„             ,   ,,       .                                                                                 .    .  these  undertakings  would  provide  for  thc  work- 

Personal   Mention                                                                            v,.,  .^^  ^,^^^^^  ^^^,^  ,^^  ^  ^^^^^^^  ^^  ^^^^  country." 

Constructional  News ...  j^  ,„„gt  „^,t  ^e  taken  for  one  moment  that'we  are 

Trade  Imiuiries  .lisclaimiiig   the   "Build-Now"   policy:    we   are   heart 
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and  soul  with  those  who  advocate  building  now ;  but 
we  are  not  altogether  in  sympathy  with  those  who 
contend,  illogically,  that  a  wholesale  investment  in 
general  building  will  pay  at  such  a  time  as  the  pre- 
sent, and  this  point  is  well  taken  by  Mr.  McDiarmid. 
If  it  were  possible  to  induce  speculators  and  men  with 
capital  to  start  building  operations  on  anything  like 
an  appreciable  scale,  it  would  not  be  long  before  we 
should  find  the  country  loaded  down  with  failures. 
The  constructional  interests  can  only  expect  a  degree 
of  the  success  or  failure  which  attends  the  undertak- 
ings with  which  they  are  identified. 

One  is  not  justified  in  going  further  than  present- 
ing— logically,  clearly,  forcefully — the  best  arguments 
— enduring  arguments — as  to  how  and  why  a  man 
should  spend  his  money.  One  may  cry  from  the  house- 
tops that  the  factory  owner,  the  hotel  proprietor,  the 
dweller  in  the  city  and  the  town,  the  artisan — all  these 
and  others,  provided  they  have  the  money  available — ■ 
can  build  now  with  profit  and  patriotism ;  but  one 
must  retire  into  an  obscure  corner  to  suggest  to  any 
thinking  comnumity  that  anything  like  lavish  expendi- 
tures— building,  municipal  or  otherwise — are  warrant- 
ed or  advisable. 

Mr.  McDiarmid's  suggestion  of  "a  public  highway 
from  the  Atlantic  to  the  Pacific"  has  much  to  com- 
mend it.  Thanks  to  the  efforts  of  the  B.  C.  Higliway 
Commission,  a  start  has  already  been  made  upon  such 
a  project  at  the  British  Columbia  end.  Now  is  the 
time  for  such  an  undertaking  to  be  prosecuted ;  now 
is  the  time  for  the  Dominion  Government  to  take  the 
lead  in  authorizing  reasonable  expenditures  on  this 
and  other  legitimate  public  works.  Such  undertak- 
ings could  not  fail  to  be  well  received  by  the  comitry 
at  the  present  time,  and  they  would  redound  to  the 
advantage  of  all  later  on. 


LETTERS' 


J 


"The  West  Must  Look  to  the  Government" 

Winnipeg,  May  28th,  1915. 
Editor,  The  Contract  Record; 

While  I  agree  in  part  with  the  argiunents  adduced  by 
Mr.  W.,  A.  Mountstephen  in  the  letter  published  in  your  last 
issue,  I  cannot  help  thinking  that  the  "Build-Now"  idea  can 
provide  only  a  partial  solution  to  the  great  problem  of  the 
unemployed  in  the  western  provinces.  One  unbiassed  by 
personal  considerations  must  feel  that  the  advantage  of  cheap 
building  material  has  not  been  greatly  in  evidence  so  far. 

A  general  "Build- Now"  policy  has  little  in  its  favour  as 
a  business  proposition.  A  man  with  capital  to  place  is  not 
expected  to  be  a  philanthropist;  he  expects  a  fair  rate  of 
interest,  and  that  interest  promptly  paid,  besides  having  a 
reasonaljle  security  for  his  investment.  No  one  has  a  strong- 
er belief  in  the  future  of  this  country  than  I,  but  I  cannot 
see  how  an  investment  in  general  building  will  pay  at  this 
time. 

Whatever  the  causes  which  led  up  to  the  present  state 
of  affairs,  it  is  quite  plain  to  any  one  who  is  willing  to  look 
conditions  squarely  in  the  face  that  all  these  western  cities 
have  been  over-built — some  of  them  are  at  least  two  years 
ahead  of  requirements.  There  is  an  unusual  amount  of  vacant 
property — offices,  stores,  and  dwellings — and  consequently 
the  revenues  from  building  investments  are  greatly  decreas- 
ed.    Of   course,  ours   is  a   new   country,   and   a   year   or   two 


cannot  fail  to  see  conditions  normal  again.  But  why  advo- 
cate the  "Build-Now"  policy  when  such  a  line  of  action  can 
only  make  matters  worse?  The  only  sane  reason  for  advo- 
cating the  "Build-Now"  idea  is  the  necessity  of  providing 
work  for  the  unemployed — and  this  is  a  matter  for  the  Gov- 
ernment, not  for  the  investor. 

What  might  be  done  to  help  present  conditions  is  to  put 
in  hand  the  many  public  works  necessary  to  the  develojiment 
of  the  country.  Many  public  buildings  are  needed;  and  there 
is  the  construction  of  a  public  highway  from  the  Atlantic  to 
the  Pacific,  besides  many  other  works  of  a  public  nature. 
Pressure  should  be  brought  on  the  Governments  so  that  the 
authorities  might  take  the  lead  in  this  important  matter. 

Owing  to  local  causes  and  the  absence  of  manufacturing 
industries,  the  western  provinces  cannot  take  advantage  of 
any  of  the  activities  arising  out  of  the  war.  The  W'est,  then, 
must  look  to  the  Government. 

Yours  truly, 

JAMES  McDIARMID. 


A  test  of  tlie  efficiency  of  bituminous  carpets  for 
concrete  roads  was  one  of  the  purposes  of  the  Byberry 
and  Bensalem  Service  Test  Road  constructed  by  the 
Philadelphia  Department  of  Highways.  The  results 
of  about  two  years'  service  on  ten  areas  of  this  carpet- 
ed concrete  are  recorded  in  the  annual  report  of  the  de- 
partment for  1914.  As  summarized  by  Engineering 
and  Contracting,  the  bituminous  covering  on  five  of 
these  areas  has  practically  disappeared ;  on  two  it  is 
in  fair  condition,  and  on  three  it  is  in  good  condition. 
No  definite  analysis  in  detail  is  practicable  from  the 
published  records ;  but  it  is  plain  that  all  carpctings 
are  not  a  success,  nor  are  all  carpetings  a  failure.  This 
is  information  of  at  least  corrective  value.  There  has 
been  observable  a  rather  strong  tendency  of  road  en- 
gineers to  group  themselves  into  two  parties,  one  see- 
ing no  value  in  bituminous  carpets  and  one  advocating 
their  use  always.  Obviously  from  the  Philadelphia 
tests  the  value  of  carpeting  a  concrete  road  depends 
upon  the  carpet.  The  immediate  duty  of  road  builders 
then  is  to  determine  as  far  as  may  be  practicable  the 
kinds  of  bituminous  surfacings  that  are  most  effective 
and  the  degree  of  their  efficiency.  Until  these  facts 
are  available  it  is  hardly  logical  to  assume  a  partisan 
stand  either  of  approval  or  of  disapproval. 


Hypochlorite  in  the  Milwaukee  water  sup])ly 
causes  trouble  from  tastes  and  odors  when  applied 
in  sufficient  quantity  to  eliminate  gas-forming  bacteria 
and  when  the  temperature  falls  below  38  deg.  Fahr. 
In  his  annual  report  H.  P.  Bohmann,  Superintendent 
of  Waterworks,  states  that  in  spite  of  reducing  the  rate 
to  2.3  lb.  per  million  gallons,  trouble  occurred.  The 
average  efficiency  of  the  chemical  in  eliminating  bac- 
teria was  96.56  per  cent.  B.  coli  were  present  in  the 
raw  water  on  189  days  in  1  cu.  cm.  and  on  270  days  in 
10  cu.  cm.  In  the  treated  water  the  corresponding  fig- 
ures are  3  days  in  1  cu.  cm.  and  48  days  in  10  cu.  cm. 
The  average  number  of  bacteria  per  cubic  centimeter 
on  gelatine  in  the  treated  water  was  94,  with  a  maxi- 
mum of  2,000  and  minimum  of  0.  Corresponding  fig- 
ures for  the  raw  water  are  2,590,  14,200  and  80. 


Water  consimied  in  Milwaukee  per  capita  during 
1914  averaged  110.2  gals.,  a  reduction  of  1.3  gals,  over 
the  previous  year.  Because  of  the  large  number  of 
manufacturing  establishments  it  is  practically  impos- 
sible, according  to  the  last  anntial  reirort  of  the  water- 
works department,  to  expect  a  miicli  lower  consump- 
tion. 
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Cutting  Costs  on  Road  Work  by  the 
Use  of  Industrial  Equipment 


IN  the  Jllinois  Highway  IJuIletin  for  A])iil,  Mr.  !•". 
I'arrant,  Division  Enj^ineer  of  the  llHnois  High- 
way Department,  describes  how  the  Department 
have  operated  industrial  railway  equipment  on 
the  highway  work  of  the  State.  In  building  country 
roads  they  have  made  the  ma.ximum  i)ossible  use  of  this 
equipment,  but  by  the  method  of  using  they  have  kept 
down  the  cost  to  the  lowest  possible  point.  The  equip- 
ment used  in  the  ccjustruction  of  a  12.5-mile  water- 
bound  macadam  road  10  ft.  wide  consisted  of  two  20 
h.p.  locomotives,  6  miles  of  portable  track  and  .sixty 
cars.  The  rails  and  ties  were  made  up  into  15-ft.  sec- 
tions, each  section  weighing  22h  lbs.,  and  capable  of 
being  handled  by  two  men.  The  switch  and  curved 
sections  were  in  13-ft.  length.s  also,  and  were  easily 
and  quickly  fitted  into  the  main  track  in  case  a  switch 
or  turnout  was  desired.  The  steel  tics  ;uid  angle  joints 
were  all  bolted  securely. 

Two  flat  cars  were  received  for  use  in  hauling  steel, 
but  Mr.  Tarrant  found  that  better  results  could  be  ob- 
tained I)y  removing  the  beds  from  the  stone  cars  and 
hanging  sixteen  or  eighteen  sections  on  each  truck, 
coupling  them  together  by  a  6-ft.  pole.  Later,  when 
the  entire  equipment  was  moved  overland  to  another 
job,  it  was  a  common  occurrence  to  see  one  of  the  en- 
gines pushing  or  pulling  fifteen  of  these  trucks. 

Track  Laying 

A  crew  of  four  men  was  found  to  work  to  the  i)est 
advantage.  The  amount  of  track  this  crew  could  lay 
depended  largely  upon  natural  conditions.  After  be- 
coming thoroughly  acquainted  with  the  work  and 
knowing  how  to  take  advantage  of  it,  an  average  of 
2,0(X)  ft.  could  easily  be  laid  and  lined  in  one  ilay.  The 
track  was  usually  laid  the  full  length  of  the  road  and 
near  the  side  of  the  i)repared  sub-grade.  I'hc  construc- 
tion of  the  road  was  started  at  the  far  end,  and,  as  the 
work  was  completed,  the  track  was  pulled  up  and  re- 
laid  on  the  next  route,  or  brought  into  the  yard  and 
stacked  in  a  pile  ready  for  shii)ment. 

In  order  to  keep  the  track  in  good  alignment  one 
man  was  recpiired  to  go  over  it  continually  looking  for 
low  joints  and  loose  connections.  This  is  important  in 
case  there  are  any  steep  grades,  since  it  is  absolutely 
necessary  to  keep  the  track  in  tirst-class  shajie  in  sucJi 
places.  Care  in  this  matter  greatly  increases  the  effi- 
ciency of  the  engine.  It  was  often  necessary  lo  in- 
crease the  speed  of  the  engine  in  order  to  climb  the 
grade  w-ith  the  load.  Tlie  train  load  was  made  up  by 
placing  ten  or  twelve  loaded  cars  ahead  of  the  engine 
and  from  twelve  to  sixteen  loads  behind,  depending  on 
the  grade.  Where  grades  were  4  per  cent,  or  over,  it 
was  necessary  for  the  train  crew  to  drop  the  rear  end  of 
the  train,  push  the  cars  in  front  of  the  engine  to  the 
top  of  the  hill,  and  then  back  up  for  the  rear  end.  This 
required  but  little  extra  time  and  made  il  possible  to 
haul  30  to  40  cu.  yds.  a  trip. 

The  cars  were  1,000  lbs.  steel  dmni>,  capable  of 
dumping  on  cither  side,  and  having  a  capacity  of  Vi  yd. 
of  material.  The  dumping  of  the  stone  was  handled  by 
a  brakeman  and  helper.  The  train  was  stopped  at  the 
proper  i)lace  and  eight  to  ten  cars  tipped  t)vcr,  dumping 


the  stone  about  the  centre  of  the  prepared  sub-grade. 
After  the  stone  as  dumped,  the  empties  were  jiulled 
out  and  the  track  thrown  over  on  the  earth  shoulder 
and  realigned.  By  uniform  loading  the  proper  amount 
of  stone  was  dumped  from  each  car  to  make  the  desired 
thickness  of  stone  in  the  road. 

To  increase  the  length  of  time  that  the  engine  might 
be  out  on  the  line  a  mule  was  used  for  yard  switching. 
The  watering  plant  consisted  of  a  gasoline  engine  and 
an  elevated  tank  with  coal  bins  handy,  so  that  coal  and 
water  could  be  taken  at  the  same  time,  thus  minimiz- 
ing any  delay  to  the  engine.  A  small  amount  of  time 
wasted  on  each  trip  due  to  poor  organization  and 
switching  in  the  yard  with  the  engine  soon  mounts  up. 
and  in  the  course  of  a  day  one  or  more  trips  may  be 
lost  which  would  add  greatly  to  the  cost  of  hauling. 

Transfer  Equipment  Overland 

Upon  the  completion  of  hauling  stone  for  8.5  miles 
of  the  road,  the  central  loading  station  together  with 
the  entire  equipment  was  transferred  6  miles  overland 
to  a  new  station.  This  was  accomplished  in  six  davs 
by  picking  up  the  track  in  the  reai-  and  hauling  and 
placing  it  ahead  continuously.  In  this  manner  the  en- 
tire equipment  was  moved  quicker  and  cheaper  than  if 
it  had  all  been  picked  up  and  loaded  on  railroad  cars. 
The  movement,  including  picking  up  and  relaying 
track  to  the  new  location,  cost  $329. 

Weather  and  Soil  No  Handicap 

Weather  conditions  had  little  effect  on  the  hauling. 
as  only  two  days  in  the  entire  season  were  lost,  and 
that  was  due  to  the  fact  that  ,'4  mile  of  the  track  was 
laid  on  low  ground  and  the  water  was  above  the  rails. 
'Ihe  soil  was  of  a  heavy  black  mucky  nature  and  one 
in  which  hauling  by  means  of  teams  or  tractors  would 
have  been  greatly  handicapped  in  wet  weather.  The 
only  way  in  which  it  affected  the  industrial  railway 
was  to  make  the  shifting  of  the  track  more  difficult 
than  in  dry  weather. 

The  equipment  was  leased  for  six  months.  .\  httle 
less  than  live  months'  time  was  et)nsumed  in  hauling 
2.->,473  cu.  yds.  of  stone  with  an  average  haul  of  3.1/ 
miles,  which  included  unloading  and  reloading  of  equip- 
ment. The  cost  of  hauling  the  stone  on  the  rental 
basis,  which  included  all  expenses  incurred  in  the  haul- 
ing as.  well  as  freight  both  ways  from  Koppel,  Pa., 
was  14.8  cents  per  ton-mile.  The  comparative  cost  of 
team  haul  on  this  particular  job  was  estimated  to  be 
28  to  30  cents  per  tim-mile,  regardless  of  the  fact  that 
it  would  have  been  impossible  to  have  secured  a  suffi- 
cient number  of  teams  to  have  completed  the  work  in 
a  year.  In  this  instance  if  the  township  had  owned  the 
equipment  the  cost  per  ton-mile  would  have  been  still 
lower.  Assuming  20  per  cent,  for  depreciation.  alst> 
the  necessary  rejtairs  to  put  the  equipment  in  good 
working  condition  after  use,  the  cost  would  have  been 
11  cents  per  ton-mile. 

»'^. 

In  conclusion.  Mr.  Tarrant  states  that  some  of  the 
advantages  to  he  derived  from  the  use  of  industrial 
etiuipmcnt  are:  Low  co^t  ,.f  hauling:  quicker  hauling; 
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independence  of  weather  conditions ;  freedom  from  la- 
bor strikes ;  reduction  of  number  of  men  on  the  pay 
roll;  no  expense  for  resurfacing  sub-grade;  minimiz- 


ing danger  in  passing  over  country  bridges,  due  to  light 
weight  of  equipment ;  and  smallness  of  space  required 
for  operation. 


Highway  Arch  Bridge  at  St.  John,  N.B. 


RANKING  among  the  heaviest  and  shallowest 
structures  of  this  type,  the  new  highway  arch 
bridge  over  the  gorge  of  the  St.  John  River 
was  designed  to  carry  city  traffic,  including 
a  double  track  street  railway.  The  arch  spans  the  Re- 
versible Falls  between  the  railway  cantilever  and  the 
old  suspension  bridge,  which  it  will  eventually  re- 
place. The  floor  of  the  new  bridge  is  of  reinforced 
concrete  with  a  creosoted  wood  block  surface,  and  with 
concrete  slabs  for  the  sidewalks.  The  latter  are  7  feet 
wide  and  are  partially  cantilevered  on  brackets  from 
the  top  chord.  Between  curbs  the  roadway  measures 
36  feet,  the  trolley  poles  for  the  electric  railway  be- 
ing placed  on  the  centre  line  while  the  lamp  posts  are 
incorporated  in  the  railings  at  either  side. 

River  traffic  being  considerable  at  slack  tides,  clear- 
ance was  demanded  as  nearly  as  possible  equal  to  that 
previously  existing,  consistent  with  good  design  and 
pleasing  appearance ;  and  this  feature  led  to  the  adop- 


tion of  the  flat  parabolic  spandrel  braced  arch.  The 
distance  between  centres  of  skew  back  pins  is  565  feet, 
the  height  between  skew  back  pins  and  the  centre  pin 
in  the  bottom  chord  being  61  feet  3  inches.  The  depth 
of  the  trusses  is  60  feet  at  the  end  posts  and  8  feet  6 
inches  at  the  centre,  and  they  are  spaced  41  feet  apart 
centre  to  centre. 

At  each  end  of  the  arch  there  is  an  approach  span 
of  plate  girder  construction,  equal  in  length  to  two 
panels  of  the  main  bridge,  the  total  length  between 
abutments  thus  being  654  feet.  The  steel  in  the  struc- 
ture, including  railings  and  skew  back  castings, 
amounts  to  2,181  tons. 

The  span  was  erected  as  a  cantilever  from  both 
ends,  and  upon  the  junction  being  made  at  the  centre, 
the  condition  of  a  three-hinged  arch  was  secured.  By 
the  insertion  of  the  centre  portion  of  top  chord,  accur- 
ately fitted  and  under  no  stress,  all  further  dead  load, 
such  as  flooring  and  minor  steel  work,  as  well  as  live 


West  end  anchor  bars. 
West  end  cantilevered. 


Erection  of  the  east  arm. 
West  arm  from  east  bank. 
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Progress  view  of  the  construction  of  the  SI.  John  arch. 


load,  was  carried  I)y  the  trii-ss  as  a  two-hinged  arch. 
The  anchorage  during  erection  was  accomplished  by 
connecting  a  chain  of  eye-bar  members  to  the  upper 
chord  and  guiding  them  by  inclined  shoes  at  pin  points 
into  anchor  pits.  The  pits  were  excavated  to  a  suffi- 
cient depth  to  secure  ample  reaction  against  uplift, 
chambers  were  hollowed  out  at  the  bottom,  and  cross- 
beams and  girders  served  to  engage  the  concrete  with 
which  the  pits  were  then  tilled.  By  this  means  the 
weight  and  strength  of  the  natural  rock  were  used 
as  anchorage  factors,  the  total  uplift  in  each  pit  being 
calculated  at  about  1,075  tons.  Adjustment  of  the  posi- 
tion of  the  cantilevered  truss  was  made  possible  by 
the  provision  of  a  toggle  arrangement,  consisting  simp- 
ly of  powerful  hydraulic  jacks,  reaching  against  the 
abutment,  and  capable  of  lifting  that  pin  [xiint  in  each 
eyebar  chain  which  was  situated  some  fifty  feet  from 
the  arch  end  ])ost.  Two  190-ton  jacks  for  each  truss 
were  sufficient  for  all  purposes,  including  the  final  ad- 
justments necessary  fi^r  the  insertion  of  contre  pin  and 
centre  top  chord. 

The  photographs  illustrate  the  erection  progress  as 
carried  out  last  fall  and  serve  also  to  indicate  the  char- 
acter of  the  site.  The  uniqueness  of  the  situation  is 
realized  when  a  suspension,  a  cantilever  and  an  arch 
bridge  are  seen  side  by  side. 

The  new  span  was  built  for  the  Province  of  New 
Brunswick,  the  general  design  being  prejiared  by  Mr. 
C.  C.  Schneider,  of  Philadelphia.  The  Dominion  Bridge 


Company,  of  Montreal,  were  the  contractors  for  the 
supply  and  erection  of  steel  work,  concrete  flooring 
and  the  wood  block  pavement. 


Storage  of  Cement 

Many  dealers  who  have  made  a  success  in  the  hand- 
ling of  cement  insist  upon  laying  a  double  floor  in  their 
warehouse,  with  a  layer  of  building  paper  between. 
This  insures  beyond  all  doubt  that  no  dampness  will 
penetrate  and  be  absorbed  by  the  cement  resting  di- 
rectly upon  the  floor.  The  same  result  is  secured  by 
laying  blocks  on  the  floor,  and  placing  boards  over 
them,  thus  providing  a  platform  slightly  raised  above 
the  storeroom  floor.  In  any  case  it  is  well  to  cover  the 
pile  of  bags  with  canvas  or  with  building  paper. 

It  goes  without  saying,  of  course,  that  any  build- 
ing in  which  cement  is  stored  should  be  weather-proof, 
and  should  have  its  floor  tight  and  not  resting  direct- 
ly on  the  ground,  and  the  floor  should  be  provided 
with  means  for  ventilation.  It  is  advisable  also  to  see 
that  the  cement  is  not  stored  in  such  a  position  that 
it  will  be  e.xposed  to  draughts  of  damp,  moisture-laden 
air  from  doors  or  other  openings  in  the  storage  ware- 
house. 

Cement,  properly  stored,  can  be  carried  from  one 
season  to  another  without  deterioration.  Long  stor- 
age, however,  tends  to  retard  its  setting,  though  not 
preventing  its  ultimate  acquisition  of  full  hardness 
and  strength. 
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Construction  Features  of  Power  Development 
Work  at  Eugenia  Falls,  Ont. 


RATHER  more  than  a  year  and  a  half  ago  the 
Hydro-Electric  Power  Commission  of  On- 
tario obtained  authority  to  proceed  with  the 
development  of  power  at  Eugenia  Falls  for 
the  supply  of  the  Owen  Sound  district.  Plans  and  speci- 
fications were  prepared,  and  tenders  for  the  dams,  can- 
al, and  flume  line  excavation  and  head  works  were 
taken  in  May,  1914.  The  contract  for  No.  1  dam  was 
awarded  to  the  Ambursen  Hydraulic  Construction 
Company,  Montreal,  and  for  No.  2  dam,  as  well  as  for 


Portion  of  cut-off  trench  in  No.  1  dam  cleaned  off  ready  for  placinf!  concrcle. 

the  canal,  flume  line  excavation  and  head  works,  the 
contract    was    awarded    to    the    Hyland    Construction 
Company,  Toronto. 
Toronto. 

The  Eugenia  Falls  Development  is  noteworthy  as 
being  the  highest  head  in  Canada  cast  of  the  Rockies 
— 530  feet.  The  ultimate  capacity  will  be  about  8,000 
h.p.,  in  foiu"  units,  of  which  two  only  are  being  in- 
stalled at  present. 

The  general  layout  of  the  Eugenia  Falls  power  de- 
velopment is  shown  in  the  accompanying  illustrations. 
It  consists  essentially  of  a  storage  basin,  about  1,650 
acres  in  area,  created  by  two  dams.  No.  1  Dam,  lo- 
cated in  the  main  channel  of  the  stream,  is  of  rein- 
forced concrete  construction,  and  No.  2  Dam,  which 
closes  a  low  contour  in  the  side  of  the  storage  basin,  is 
of  earth  fill  construction,  with  a  clay  puddle  core  and 


rip-raj)ped  faces.  The  canal  leading  from  the  main 
storage  basin  is  designed  to  carry  the  maximum  vol- 
ume of  water  required  for  a  peak  capacity  of  8,000  h.p. 
at  minimum  draft  level.  The  gate  house  consists  of 
reinforced  concrete  wing  walls  with  mass  concrete 
inlet  piers  having  reinforced  concrete  curtain  walls 
between  them.  In  each  of  the  two  inlet  openings  is 
placed  a  66-in.  butterfly  valve  provided  with  a  com- 
bined motor-operated  and  hand-operated  mechanism. 
The  water  leaves  the  gate  hoiise  through  two  46-in. 


Power  tiouse  location  and  pensto.k  line. 

wood  stave  pipes,  3,350  feet  long,  o])erating  under  a 
maximum  head  of  about  100  feet.  The  wood  stave 
pipes  are  connected  at  the  head  block  to  two  52-in. 
riveted  steel  penstocks,  1,557  feet  long,  operating  un- 
der an  average  static  head  of  530  feet.  A  cross-over 
connection  to  be  controlled  by  a  36-in.  valve  is  pro- 
vided at  the  power-house  end.  _  The  present  installa- 
tion consists  of  one  wood  pipe  and  one  penstock,  this 
being  sufficient  for  the  handling  of  the  preliminary  in- 
stalled capacity  of  4,000  e.h.p.  At  the  junction  of  the 
wood  stave  pipe  and  the  steel  penstock,  a  difTerential 
surge  tank  is  provided,  and  at  the  power-house  end  of 
the  penstock  is  located  a  50-in.  butterfly  valve  oper- 
ated by  a  hydraulic  impulse  motor. 

In  the  power-house  substructure  is  to  be  installed  a 
cast  steel  distributor  pipe,  with  connections  for  two 
2,250  h.p.  turbines.    These  turbines  are  of  the  reaction 


June  2,   1915 


THE    CONTRACT    RECORD 


579 


k^      IT-,--                                                                                           ' 

i                    '             V         • 

"fe..^ 

b 

^B^^B^^^^^                                        i^^M 

580 


THE    CONTRACT    RECORD 


June  2,  1915 


June  2,  1915 


THE    CONTRACT    RECORD 


581 


type  with  spiral  wheel-cases  and  overhung  runners. 
They  will  operate  at  900  revolutions  a  minute,  and  are 
equipped  with  6,000-lb.  flywheels  and  automatic  by- 
pass relief  valves  direct  connected  to  the  governor. 

Both  contractors  disi)layed  great  energy  in  starting 
and  carrying  on  the  work,  with  the  result  that  the 
Hyland  Construction  Company  finished  all  the  work 
required  of  them  within  the  time  limit,  and  the  Am- 
bursen  Hydraulic  Construction  Company  not  only 
fully  met   their  contract  obligations,   l)ut   had   so   far 


completed  the  entire  work  on  the  contract  that  they 
were  able  to  dismantle  and  partially  remove  their  con- 
struction plant  before  Christmas. 

Additional  contracts  for  this  work  were  awarded 
as  follows:  Wood  stave  pipe.  Pacific  Coast  Pipe  Com- 
pany, Vancouver,  B.C. ;  surge  tank,  Canadian  Alli.s- 
Chalmers  Company,  Toronto ;  steel  penstock,  Thor 
Iron  Works,  Toronto;  turbines,  Escher  Wyss  &  Com- 
pany, Zurich,  Switzerland ;  electrical  equipment,  Can- 
adian Westinghouse  Company. 


Irrigation  and  Power  Canal  Design 


By  C.  A. 

DURlNCi  the  winter  of  1912-13  the  writer  visit- 
ed a  number  of  irrigation  and  power  pro- 
jects in  the  West,  to  study  costs  and  deter- 
mine the  best  practice  in  the  design  and 
construction  of  concrete  linings  for  large  canals.  The 
investigation  inchided  the  alignment,  grades  and  cross- 
sections  of  the  canals.  Data  were  obtained  partly  by 
observation  and  partly  from  the  engineers  associated 
with  the  work,  'i'he  information  was  transmitted  in 
the  form  of  a  report  to  the  I'earson  Engineering  Cor- 
poration, New  York  City,  for  use  in  the  design  and 
construction  of  the  canals  of  the  Riegos  y  Fuerza  del 
libro,  S.  A.,  Barcelona,  .Spain.  .Sume  of  the  points 
brought  out  are  given  by  The  luigineering  Record. 

. .     Design 

It  is  assumed  tiiat  the  capacity  of  the  canal  to  be 
designed  is  hxed  Ijv  t)Utside  considerations,  either  the 
available  supply  or  the  amount  needed  for  the  pro- 
ject. On  irrigation  work  the  main  canal  is  designed 
for  a  constant  flow  over  a  period  of  several  months 
of  the  year,  while  on  power  development  there  are 
hourly  fluctuations,  depending  directly  on  the  power 
loads.  In  this  latter  case  it  is  of  ci)urse  necessary  to 
make  the  canal  of  sufficient  capacity  io  handle  the 
"peak"  loads.  If  at  all  possible  it  is  customary  to  pro- 
vide storage  reservoirs  above,  and  sometimes  below, 
the  power  houses,  to  take  care  of  these  hourly  fluctua- 
tions, as  was  done  on  the  Los  Angeles  .Aqueduct, 
where  tlie  conduit  has  a  capacity,  in  general,  of  430 
sec. -ft.,  while  the  section  which  includes  the  power 
drops  has  a  capacity  of  1,000  sec.-ft.  l>etween  two  reser- 
voirs, 'i'iie  shorter  ths  secton  can  be  made  the  bet- 
ter. 

In  designing  the  cross-section  of  the  canal,  there 
are  two  general  classes,  into  one  of  which  the  canal 
under  consideration  may  be  placed:  (a)  Where  the 
grade  is  fixed  by  the  topography  or  by  elevatons  of 
the  intake  and  outlet,  and  (b)  where  the  canal  grade 
is  not  lixed,  but  is  dci)endent  on  the  relation  between 
costs  of  construction  and  value  of  iiead. 

(A)  Where  the  Grade  is  Fixed 

The  fixing  of  the  grade  detei mines,  within  close 
limits,  the  velocity  of  the  water  in  the  canal  and  the 
area  of  the  cross-section.  The  grade  may  be  such 
that  the  velocity  will  be  low  enough  to  permit  the 
use  of  an  unlined  canal,  but  even  if  this  is  the  case, 
it  is  possible  that  lining  will  increa.se  the  capacity  or 
cut  down  the  excavation  and  seepage  to  an  extent 
that  will  more  than  pay  for  the  extra  cost.  In  gen- 
eral, the  jioints  to  ho  considered  are  as  follows: 

(1)  General  Shape  of  the  Section. —  Tiie  trapezoid- 

•  of  the  llrm  of  Fay.  Spofford  ft  Thorndlke.  Uoston. 


Farweir 

al  section  is  by  far  the  most  generally  used,  and  any 
disadvantages  that  it  may  have  arc  usually  consider- 
ed to  be  of  no  importance.  It  is  claimed  by  some  en- 
gineers that  a  small  curve  in  the  corners  is  an  im- 
provement, but  this  is  doubtful.  If  the  lining  is  not 
built  in  place,  the  semi-circular  section  is  probably 
the  most  economical.  Where  there  is  any  possibility 
of  upward  pressure  on  the  bottom  the  curved  bottom 
is  an  improvement,  as  it  is  very  little,  if  any,  more 
expensive  than  the  flat  bottom. 

The  relation  of  the  bottom  width  to  the  depth  is 
dependent  largely  on  the  cross  slope  of  the  country 
tlirough  which  the  location  passes,  b'ut  there  is  a  cer- 
tain proper  hydraulic  relation  that  should  be  consider- 
ed. It  can  be  shown  by  computation  that  there  is  a 
certain  relation  between  the  bottom  width  and  tiie 
depth  that  gives  a  maximum  hjdraidic  radius  and  a 
resulting  maximum  capacity  for  any  given  canal  grade. 

Theoretical  computations,  with  assumed  conditions 
closely  approximating  those  actually  encountered, 
will  determine  the  most  economical  shape  of  section 
to  use. 

(2)  Location    with    Relation    to    Natural    Ground 

Surface. — In  country  where  the  cost  is  not  excessive. 
it  is  considered  good  practice  to  locate  the  canal  en- 
tirely in  "thorough  cut"  if  concrete  lining  is  to  be  used. 
It  seems  to  be  practically  impossible  so  to  compact  a 
till  that  there  will  not  be  settlement,  with  its  resulting 
disi)lacement  of  the  lining.  Judgment  must  of  course 
be  used  in  determining  to  what  extent  the  location 
shall  follow  the  contour,  as  it  is  impossible  to  do  away 
entirely  with  small  fills  in  rough  country. 

It  is  noticeable  that  where  canals  have  been  built 
for  some  time  and  run  into  fills  for  short  stretches 
there  is  almost  invariably  a  large  crack  at,  or  near,  the 
place  where  the  canal  passes  from  cut  to  fill  or  vice 
versa.  Attempts  are  made  to  care  for  this,  in  more 
modern  construction,  by  reinforcing  the  lining  across 
the  fill  section,  and  this  seems  to  be  good  design. 
Where  it  is  necessary  for  a  part  of  any  section  to  be 
against  other  than  natural  material,  as  may  happen 
on  a  very  steep  side  hill,  it  appears  to  be  good  prac- 
tice to  lay  up  a  rubble  wall,  either  dry  or  with  mor- 
tar, as  a  backing  for  the  concrete.  Otherwise  the 
sides  may  be  reinforced  or  buttressed  at  intervals,  but 
where  labor  is  cheap  this  latter  type  of  construction 
would  probably  be  the  more  expensive. 

Freeboard 

The  amount  of  freeboard  used  is  largely  a  matter 
of  judgment,  but  this  judgment  shotid  be  based  on 
several  things,  viz.,  the  wave  action,  dependent  on  tlie 
velocities  of  the  water  in  the  canal,  and  of  the  wind; 
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the  unknown  action  of  the  water  surface  on  sharp 
curves  and  at  changes  of  section ;  the  desirable  or  pos- 
sible "over-capacity"  of  the  canal,  and  the  damage 
that  would  result  from  an  overtopping  of  the  edge  by 
the  water.  It  might  be  advisable  to  build  the  Hning 
only  one-half  or  one-fourth  of  the  distance  from  the 
theoretical  water  surface  to  the  top  of  the  bank,  al- 
lowing the  backfilled  bank  to  supplement  the  concrete 
freeboard  in  extreme  cases. 

In  regard  to  alignment,  there  seems  to  be  no  ob- 
jection to  curves  down  to  150  ft.  radius  or  less,  pro- 
vided the  velocity  is  not  excessive. 

It  is  doubtful,  at  least  in  the  writer's  opinion,  if 
anything  is  gained,  except  possibly  in  appearance,  by 
a  too  close  adherence  to  the  standard  section  or  lo- 
cated line.  After  the  excavation  is  made  the  Hning 
should  be  placed  on  the  side  slopes  as  they  lie.  The 
bottom,  of  course,  should  be  kept  carefully  to  grade. 
I'^or  instance,  if  the  excavation  leaves  the  bottom  a 
foot  too  wide  in  places,  nothing  would  be  gained  by 
backfilling  to  the  standard  width.  In  the  same  way, 
if  the  alignment  is  oflf  a  few  feet  in  places,  no  ma- 
terial harm  is  done.  An  extremely  accurate  align- 
ment results  only  in  a  "nice  looking"  job,  at  consider- 
able extra  expense. 

(3)  Slope  and  Thickness  of  Side  Lining. — This  is 
almost  entirely  dependent  on  the  nature  of  the  ma- 
terial encountered.  In  a  rock  cut  a  thin  lining  (say 
2-in.  minimum)  on  &  Yz'.l  slope  is  good  practice;  in  a 
pervious  soil,  where  there  would  be  no  danger  of  pres- 
sure behind  the  concrete,  a  thin  lining  on  1:1  or  1J/2:1 
side  slopes  might  be  used.  Other  thicknesses  would 
be  used  in  other  kinds  of  ground,  and  the  question  of 
just  the  proper  thickness  is  dependent  on  local  con- 
ditions. The  slope  can  usually  be  safely  made  the 
stable  slope  of  the  material  back  of  the  concrete. 
Where  there  is  danger  of  water  pressure  or  of  the  ac- 
tion of  frost  behind  the  lining,  this  must  be  consider- 
ed, and  in  some  cases  "weepers"  may  be  put  in  at  in- 
terals  to  prevent  such  pressure,  these  "weepers"  to 
discharge  into  the  canal  or  outside,  as  thought  best. 

(4)  Expansion  Joints. — If  considered  necessary,  on 
account  of  a  very  porous  backing,  special  joints  may 
be  used ;  but,  as  a  rule,  the  cracks  between  the  differ- 
ent panels  of  the  lining,  as  built,  serve  all  purpoess. 
Expansion  of  the  concrete  when  thoroughly  satur- 
ated with  water  tends  to  close  all  these  temporary 
"contracting"  cracks  If  found  advisable,  any  cracks 
may  be  filled,  after  a  season's  operation,  with  cement 
grout  or  asphalt. 

(5)  Surface  of  the  Concrete. — Where  forms  are 
used  very  little  can  be  done  to  reduce  the  coefficient 
of  friction  after  the  removal  of  the  forms.  If  the 
forms  are  carefully  made,  and  maintained,  of  smooth 
lagging,  and  the  concrete  is  well  spaded,  a  dense, 
smooth  surface  is  obtained  that  can  hardly  be  improv- 
ed. In  order  to  fill  any  small  air  or  water  voids,  it  may 
be  well  to  "wash"  this  surface  with  a  thin  grout,  but 
even  this  is  doubtful.  The  coefficient  (n)  in  Kutter's 
formula  for  such  a  surface  is  about  0.013,  and  if  clean 
metal  forms  are  used  may  be  as  low  aT  0.012,  but  in 
the  writer's  opinion  conservative  practice  would  not 
permit  of  the  use  of  a  lower  figure  in  the  computa- 
tions for  the  design. 

Surfacing  the  Concrete  Where  Forms  Are  Not  Used 

Where  forms  are  not  used,  the  best  practice  seems 
to  be  to  go  over  the  surface  with  a  lean  mixture  of 
sand  and  cement  as  soon  as  possible  after  placing  the 
concrete.     It  is  much  better  to  do  this  within  an  hour 


or  two  than  to  allow  a  day  or  several  days  to  pass  be- 
fore the  plaster  is  put  on.  In  the  covered  sections  of 
the  Los  Angeles  Aqueduct  the  concrete  was  very  damp 
when  the  forms  were  removed,  and  remained  that 
way  for  several  days ;  hence  the  plastering  could  be 
delayed  with  less  liability  of  inferior  work. 

Care  must  be  taken  in  plastering,  or  the  surface 
will  "shell  off"  in  time;  some  engineers  are  of  the 
opinion  that  it  is  almost  never  entirely  reliable.  It 
would  seem  that  the  proper  value  for  (n)  is  between 
0.011  and  0.015,  depending  on  the  care  used,  with 
0.013  for  an  average. 

Considering  the  fact  that  a  smooth  and  impervious 
concrete  lining  can  only  be  obtained  without  forms  by 
the  use  of  a  plaster  coat,  and  this  of  questionable  re- 
liability, it  seems  better  to  use  forms  where  at  all  pos- 
sible. 

(6)  Reinforcing. — It  is  probably  unnecessary  to 
use  reinforcing  where  the  lining  is  laid  on  undisturb- 
ed or  well  settled  material,  unless  such  material  is 
very  porous  and  seepage  dangerous,  and  even  in  such 
cases  it  seems  better  to  lay  the  concrete  without  rein- 
forcing in  panels  witli  special,  watertight  expansion 
joints.  When  lining  is  placed  over  fills  it  is  good  prac- 
tice to  reinforce. 

(B)  Where  the  Grade  Is  Not  Fixed 
Where  the  grade  is  not  fixed  a  seventh  factor, 
the  value  of  head,  must  be  taken  into  consideration. 
Between  the  cheapest  possible  development  of  the 
project  and  the  most  expensive  there  is  a  design  that 
will  give  the  largest  return  on  the  money  invested. 
The  grade  of  the  canal  is  one  of  the  important  factors, 
and  the  relation  between  the  cost  of  construction, 
which  varies  inversely  with  the  grade  (the  steeper  the 
grade  the  less  the  cost),  and  the  value  of  head  will 
determine  the  proper  grade  to  use. 

Methods  of  Construction 

Two  methods  of  preparing  the  surface  for  concret- 
ing have  been  generally  used.  In  one,  all  overbreak- 
age  is  filled  with  rubble,  this  method  being  necessarily 
confined  to  location  wholly  or  partly  in  rock.  In  the 
other  method  the  overbreakage  is  filled  with  tamped 
or  puddled  earth.  The  puddling  may  be  done  in  two 
ways,  either  by  the  use  of  forms  of  the  dimensions  of 
the  outside  of  the  proposed  concrete,  or  by  the  use  of 
guides,  where  the  material  is  tamped  up  to  the  pro- 
per line.  The  use  of  forms  or  guides  is  largely  deter- 
mined by  the  proposed  use  or  absence  of  forms  for  the 
concrete,  forms  being  used  for  the  backfilling  if  forms 
are  to  be  used  for  the  concrete. 

The  sides  are  almost  invariably  concreted  first. 
Where  the  slopes  are  5^  :1  or  steeper,  forms  are  always 
used;  where  they  are  1^:1  or  flatter,  no  forms  are 
used ;  but  on  the  1 :1  slopes,  both  methods  are  in  com- 
mon use  and  engineers  differ  as  to  which  method  gives 
the  better  results  at  the  lesser  cost.  The  difference  in 
opinion  probably  arises  from  the  dififerent  systems 
used.  It  is  the  experience  of  the  writer  and  others 
that  if  the  lagging  of  the  forms  is  carried  up  only  a  lit- 
tle ahead  of  the  concrete  no  trouble  is  found  in  plac- 
ing concrete  behind  forms  on  a  1 :1  slope,  or  even  on 
one  considerably  flatter. 

Where  forms  are  used  the  concrete  is  usually  plac- 
ed continuously  in  lengths  of  from  12  to  15  ft.,  with 
transverse  joints  between  the  panels.  As  soon  as 
possible  after  the  removal  of  the  forms  the  surface  is 
washed  with  a  grout. 

Where  forms  are  not  used  the  surface  to  be  con- 
creted is  divided  by  guides  into  panels  from  12  to  16  ft. 
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square,  and  alternate  panels  are  placed.  The  guides 
are  then  removed  and  the  remaining  panels  are  con- 
creted. E.xcept  in  a  few  cases,  no  attempts  have  been 
made  to  provide  expansion  joints  other  than  the 
l)lane.s  of  weakness  occurring  between  panels  put  in 
at  different  times.  These  joints  have  in  some  cases 
been  grouted  and  in  others  tilled  with  hot  asphalt.  A 
"dry"  concrete  is  necessarily  used  where  there  are  no 
forms.  A  plaster  coat  is  usually  put  on  the  surface 
after  concreting,  either  immediately  or  within  a  few 
days,  care  being  taken  to  keep  the  concrete  damp  in 
the  meantime. 

The  mi.xer  is  ordinarily  set  (mi  the  bank  and  dis- 
charged into  cars  or  carts  running  on  or  above  the 
canal  bottcjm,  and  from  there  is  shovelled  upon  the 
slope  or  into  the  forms.  As  much  spading  as  desired 
can  be  dcjne  back  of  forms,  but  concrete  placed  on 
slopes  with(nit  forms  can  be  "worked"  only  a  little, 
with  a  resulting  lack  of  density. 

Costs 

The  costs  obtained  were  not  entirely  reliable,  as 
mniany  cases  no  accurate  figures  were  available  The 
mnnmum  figure  was  3-}i  cents  per  square  foot,  for  sev- 
eral miles  of  lining  .>4-in.  thick,  laid  under  almost  ideal 
conditions;  the  maximum  was  25.7  cents  per  square 
foot,  for  a  short  piece  of  lining  laid  8  ins.  thick  on  the 
slopes  and  6  ins.  thick  in  the  bottom.  Practically  all 
costs  were  between  2}4  and  4  cents,  with  an  average 
of  a  little  more  than  3  cents  per  square  foot  per  inch 
of  thickness. 


Application  is  being  made  for  the  incorporation  of 
the  J<;xport  Association  of  Canada,  Limited,  whose 
head  office  will  be  at  Montreal,  and  whose  capital  will 
be  $500,000.  The  object  of  the  new  concern  is  to  secure 
for  Canada  a  larger  portion  of  the  world's  trade  under 
the  changing  conditions  brought  about  by  the  war,  and 
to  develop  and  carry  on  the  export  trade  in  Canadian 
products  upon  lines  of  national  co-operation.  The  Do- 
minion Government,  large  railway  companies,  and 
manufacturing  interests  have  promised  their  assistance. 
The  Provisional  Director.s  include  Mr.  G.  II.  Duggan. 
of  the  Dominion  Hridge  Company,  Limited,  Montreal; 
Mr.  II.  L.  Frost,  of  the  Prost  Wire  Fence  Company, 
Limited,  Hamilton;  Mr.  R.  II.  McMaster,  of  the  Steel 
Company  of  Canada,  Limited,  Montreal;  and  Mr.  W. 
W.  Near,  of  the  Page-IIersey  Iron,  Tube  and  Lead 
Company,  Limited,  Toronto. 


The  U.  S.  Bureau  of  Standards  has  evolved  a  re- 
markable device  for  accurately  indicating  very  small 
deflections  of  a  .steel  bar  3  ft.  long  and  i'/i  ins.  in  di- 
ameter. This  bar  is  supported  at  each  end  and  a  small 
mirror  is  fixed  at  the  centre,  above  which  is  a  frame 
bearing  another  partially  silvered  mirror,  both  of 
which  retlect  the  light  of  a  sodium  burner,  the  lower 
mirror  showing  a  series  of  black  and  yellow  concentric 
rings.  The  slightest  pressure  on  the  bar— even  the 
weight  of  a  visiting  card  or  a  pin — causes  these  circlse 
to  expand  outward,  forming  as  it  were  a  series  of  rip- 
ples like  those  made  when  a  stone  is  drop])ed  intt)  the 
centre  of  a  still  pond.  The  pre.ssure  of  one  finger  on 
the  bar  causes  the  formation  of  i\vc  or  six  new  circles, 
showing  that  the  bar  has  been  bent  about  1/20,000  in.j 
as  each  new  circle  means  a  1/100,000-in.  movement. 


Improved  Turntable  for  Contractors'  Dump 

Cars 

THE  mucking  tracks  at  the  Bayonne  shaft  of  the 
Newark  Bay  siphon  tunnel  for  the  Passaic 
Valley  Sewer  include  several  turntables,  on 
account  of  the  special  track  arrangement  ren- 
dered neces.sary  by  certain  shaft  conditions.  In  the 
ordinary  operation  of  turntables  on  industrial  tracks 
the  difficulty  and  loss  of  time  in  matching  the  tracks 
on  the  turntable  with  the  fixed  tracks  are  apt  to  cause 
frequent  derailment,  which  means  serious  delay  to  the 
whole  work.  Great  simplification  of  work  at  the  turn- 
table is  secured  on  this  job  by  a  novel  arrangement  of 
the  turntable  approach  tracks  devised  by  R.  H.  Keays, 
Engineer  for  the  contractors,  the  New  York  &  New 
Jersey  Construction  Company,  and  described  by  the 
Engineering  News. 

The  turntable   approach,  shown   in  the  drawings 


In  Vancouver,  B.C.,  there  are  3.^0  jitney  buses 
operating  on  the  city  streets  and  suburban  lines.  In 
\\  imii|)eg  there  are  572. 


Turntable  for  dump  c«rs. 

with  this  article,  has  curved  diverging  track-ends  at 
the  approach,  with  a  steel-plate  apron  between  and 
around  them.  This  apron  is  a  trifle  above  the  normal 
level  of  the  wheel  flanges,  so  that  as  the  wheels  mount 
the  plate  they  ride  on  their  flanges  and  become  free 
from  top  of  rail,  running  forward  on  the  plate  to  the 
turntable.  Coming  off  the  turntable,  the  car  will  run 
on  the  plate  into  the  flaring  opening  of  the  rail  ends, 
and  when  the  forward  wheels  come  in  contact  with 
either  rail  the  car  is  securely  guided  on  to  the  track. 

The  plate  is  fastened  to  the  rail  by  countersunk 
bolts  through  the  rail-head,  the  web  and  base  of  rail 
being  cut  away. 

W.  Steenburgh,  shaft  superintendent  for  the  con- 
tractor, says  that  there  have  been  no  derailments  at 
turntables  and  practically  none  on  the  entire  trackage 
in  the  tunnel.  The  latter  is  credited  to  the  care  ob- 
served in  keeping  the  tracks  in  good  line  and  surface, 
which  was  thought  necessary  in  order  to  have  the  elec- 
tric storage-battery  kKomotives  operate  well. 
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Reinforced     Concrete     Construction 

Its  Advantages  and  Disadvantages:   A  Candid  Survey  of  the  Struc- 
tural  Functions  and   Limitations  of  this   Modern  Building   Material 

By  Percy  J.  Waldram 


CONCRETE  is  a  material  which  has  received, 
during  the  last  few  years,  a  considerable 
amount  of  very  skilful  and  successful  adver- 
tising. The  effect  of  this  has  been  enhanced 
by  the  intricate  nature  of  the  mathematics  and  for- 
mulae by  means  of  which  it  is  commonly  supposed  to 
be  calculated ;  and  it  is  popularly  regarded  as  a  mys- 
terious and  wonderful  material  which  is  superior  to 
the  natural  laws  of  structural  mechanics — enormously 
strong,  extremely  cheap,  and  eminently  suitable  to  al- 
most every  possible  form  of  construction  from  a  fac- 
tory to  a  stationary  cabinet.  It  is,  in  fact,  far  too  fre- 
quently credited  with  the  almost  miraculous  powers 
with  which  electricity  was  popularly  invested  some 
years  ago  before  its  physical  and  economic  limitations 
became  generally  known.  In  many  ways,  electricity 
has  exceeded  the  expectations  which  were  formed  of 
it,  but  we  still  use  a  little  coal  and  oil  for  various  pur- 
poses. Reinforced  concrete  has  possibly  similar  un- 
expected triumphs  awaiting  it;  but  steel,  wood,  brick 
and  stone  are  by  no  means  obsolete  yet.  It  would  ap- 
pear to  be  essentially  the  province  of  surveyors  to  form 
a  fair  and  business-like  estimation  of  its  general  phy- 
sical character  and  of  the  conditions  essential  to  its 
proper  production ;  and  when  these  are  clearly  grasped, 
the  problem  resolves  itself  into  a  matter  of  ordinary 
valuation. 

The  general  physical  properties  of  the  material  are 
fairly  summed  up  in  its  title.  It  is  concrete  reinforced. 
The  steel  bones  and  tendons  which  we  supply  to  the 
concrete  flesh  enable  it  to  overcome  that  want  of  ten- 
sile strength  which  previously  restricted  its  use  to 
situations  in  which  it  could  act  in  compression  only — 
as  in  arches,  arching  floors,  walls,  footings,  etc.  I$ut 
the  presence  of  reinforcement  does  not  make  any  very 
great  difference  to  the  nature  of  the  concrete  itself. 
The  latter  still  remains  an  active  partner  in  the  firm, 
and  the  steel  must  work  with  it  or  dissolve  partner- 
ship ;  and  unless  the  steel  reinforcement  is  made  cap- 
able of  carrying  on  the  whole  of  the  work,  with  the 
concrete  acting  merely  as  fireproofing  material,  disso- 
lution of  partnership  means  ruin. 

Hence,  even  in  beams  which  are  reinforced  in  com- 
pression, we  are  constantly  hampered  in  design  by  the 
capabilities  of  the  concrete,  which  unfortunately  are 
not  very  high ;  and  in  spite  of  all  the  important  struc- 
tural advantages  resulting  from  a  monolithic  form  of 
construction  in  which  the  strength  of  each  part  of  a 
structure  enhances  that  of  its  neighbors,  reinforced 
concrete  is  necessarily  heavy  and  weak  for  its  size  as 
compared  with  steel  or  wood.  This  disadvantage  is 
partially  balanced  by  its  almost  perfect  durability, 
which  enables  us  to  utilize  a  greater  proportion  of  its 
ultimate  strength  than  is  the  case  with  more  perish- 
able materials.  But  in  all  cases  where  severe  stresses 
and  the  dead  weight  of  long  spans  are  involved,  it  is 
useless  to  expect  from  it  the  same  strength  that  we 
obtain  from  wood  or  steel  of  the  same  cost. 

There  are,  however,  situations  where  it  would,  for 
other  reasons,  pay  to  use  the  weaker  material.  When 
properly   designed   and   properly   made   in   situations 


•From  a  paper  read  before  the  Surveyors'  Institute.  London,  Eng. 


where  it  is  suitable,  it  is  rot-proof,  vermin-proof,  fire- 
resisting,  almost  waterproof,  and  grows  stronger  with 
age  instead  of  decaying.  It  can  also  be  readily  molded 
to  any  given  form ;  and  in  entire  structures,  it  is  won- 
derfully monolithic,  a  very  considerable  advantage  in 
bad  foundations.  But,  at  the  same  time,  it  is  not  a 
material  to  be  used  without  accurate  knowledge  of  its 
limitations.  It  must  be  designed  with  skill,  made  with 
more  than  customary  care,  carefully  nursed  during  its 
infancy,  and  protected  during  the  whole  of  its  life- 
time from  agencies  which  are  deleterious  to  cement, 
such  as  impermeating  oils  and  acids.  In  some  cases 
these  disadvantages  are  immaterial,  and  it  is  the  pe- 
culiar province  of  the  surveyor  to  estimate  them.  In 
all  situations  where  plain  concrete,  brickwork,  or  ma- 
sonry would  customarily  be  employed,  it  can  be  ex- 
pected to  do  the  same  work  with  far  less  l)ulk  of  ma- 
terial. But,  on  the  other  hand,  its  use  invariably  en- 
tails extra  expenditure  in  casing,  which  may  or  may 
not  outweigh  the  saving  of  material.  A  retaining  wall, 
for  instance,  in  reinforced  concrete,  will  do  the  same 
work  as  a  solid  brick  or  concrete  gravity  wall,  at  a 
fraction  of  the  cost ;  but  in  ordinary  dwelling-house 
solid  walls,  where  there  is  not  much  thickness  which 
can  properly  be  saved,  reinforced  concrete  and  its  cas- 
ing must  be  expected  to  prove  more  expensive  than 
brick  or  stone. 

On  account  of  the  great  difference  between  the  stiff- 
ness of  steel  and  concrete,  as  well  as  between  their  re- 
spective strength,  it  is  a  matter  of  no  small  mathemati- 
cal difficulty  to  devise  formulae  which  will  tell  us  ac- 
curately how  such  an  ill-matchel  team  are  going  to 
pull  together  upon  any  given  load,  and  what  work  we 
can  safely  entrust  to  them  without  running  the  risk 
of  the  too  willing  steel  being  overworked,  or  setting 
a  pace  which  the  concrete  cannot  keep  up  with.  Even 
at  the  present  time,  after  engineering  scientists  all 
over  the  world  have  been  engaged  for  years  upon  the 
subject,  there  are  still  problems  which  no  textbooks 
meet.  Many  minds  are,  however,  at  work,  endeavor- 
ing on  the  one  hand  to  complete  and  standardize  our 
knowledge,  and  on  the  other  to  simplify  the  mathe- 
matics involved. 

Reinforced  concrete  suft'ers,  and  suffers  badl}',  from 
the  incubus  of  tedious  and  intricate  calculations,  and 
it  is  pleasing  to  be  able  to  say  that  the  results  given 
by  all  formulae  can  be  plotted  to  curves.  When  these 
are  drawn  to  large  scale,  the  slightest  inaccuracy  in 
calculating  them  is  seen  in  some  irregularity  in  the 
sweep  of  the  curve.  When  they  are  used  instead  of 
the  formulae,  the  designer's  task  is  reduced  to  that  of 
selecting  values  from  a  set  of  diagrams,  in  precisely 
the  same  way  that  he  now  selects  a  joist  or  the  pro- 
perties of  a  stanchion  from  a  table  or  rolled  sections, 
in  my  own  office  we  have  almost  completely  eliminated 
the  necessity  for  using  the  long  standard  formulae, 
having  plotted  them  all  on  diagrams.  The  saving  of 
time  and  trouble  effected  by  their  use  is  enormous ; 
but  what  is  far  more  important  is  the  notable  gain  in 
accuracy.  If  a  draughtsman  has  a  long  and  intricate 
formulae  to  work  to,  the  chances  of  error  are  far 
greater  than  if  he  has  merely  to  take  a  value  from  a 
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plotted  curve.  Another  important  and  unexpected  ad- 
vantafjc  which  results  from  the  substitution  of  curves 
f(jr  tedious  mathematics,  is  the  ra])idity  with  which  the 
designer  can  j^jras])  the  possibilities  of  a  j)roblem,  can 
compare  reinforced  concrete  with  other  materials,  and, 
if  it  is  found  suitable,  select  the  particular  form  in 
which  it  will  pivc  the  results  which  combine  efficiency 
and  economy.  In  a  material  which  has  a  high  ratio 
of  dead  weight  to  strength,  it  is  freciuently  possible  to 
secure  a  ])ro|)er  factor  of  safety  only  by  eliminating  all 
'sui)erfluous  i)ulk.  The  subject  of  design  in  reinforced 
concrete  is  being  extensively  taught  in  technical  insti- 
tutions, and  it  is  to  be  hoped  that  as  the  supply  of 
skilled  designers  increases  the  disadvantage  of  ex- 
cessive mathematics  will  disappear. 

The  necessity  for  skilled  labor  in  construction  is 
often  considered  to  discount  the  use  of  reinforced  con- 
crete in  remote  country  districts,  where  it  would  never 
pay  to  send  specialist  workmen.  I  would  suggest, 
however,  that  it  is  rather  a  matter  of  the  skilful  super- 
vision of  the  structural  ability  which  is  to  be  found  in 
country  and  estate  workmen.  The  more  remote  a 
district  is  from  large  centres  of  population,  the  more 
multifarious  are  the  demands  made  upon  the  intelli- 
gence and  ability  of  the  local  workmen.  Opinions 
probably  differ  on  the  point;  but  personally  I  have 
always  found  country  workmen  remarkably  intelli- 
gent, and  can  see  no  reason  why  a  good  estate  mason 
should  not  very  quickly  be  taught  all  that  is  required 
to  make,  or  to  supervise  the  making  of,  good  rein- 
forced concrete.  If  he  is  given  good  materials  and 
clear  drawings,  all  that  is  retpiired  is  a  somewhat  un- 
usually rigid  attention  to  comparatively  simple  rules, 
which  can  easily  be  typed  (m  a  page  or  two  of  fools- 
cap, or  stated  in  his  specifications.  Any  man  who  is 
capable  of  mixing  and  making  really  good  concrete, 
who  can  read,  understand,  and  carry  out  drawings  in- 
telligently, and  who  can  be  trusted  loyally  to  adhere 
to  instructions  without  varying  them  according  to  his 
own  ideas,  possesses  all  the  necessary  capabilities ;  but 
he  cannot  be  expected  to  turn  out  good  work  in  a  ma- 
terial with  regard  to  which  he  has  no  previous  know- 
ledge or  traditional  skill,  unless  his  preliminary  in- 
structions are  clear,  definite,  and  complete.  The  neces- 
sity for  skilled  labor  in  the  workman,  and  highly 
skilled  intelligence  in  the  foreman,  is  so  often  ad- 
vanced as  an  argument  against  the  execution  of  work 
otherwise  than  by  a  specialist  firm,  that  I  would  ven- 
ture to  draw  attention  to  a  few  practical  points  upon 
which  this  argument  is  largely  based.  They  arc  sel- 
dom emphasized  in  textbooks,  and,  being  compara- 
tively innnatcrial  in  the  making  of  plain  concrete,  their 
vital  importance  in  reinforced  work  is  apt  to  be  over- 
looked. 

Materials. — The  stereotyped  clause  that  "all  ma- 
terials should  be  the  best  of  their  respective  kinds"  is 
not  one  to  be  lightly  interjireted.  They  must  be  of  the 
very  best.  If  the  sand  re(iuires  washing,  it  is  far  bet- 
ter out  oi  the  work  altogether.  Washing  often  re- 
moves those  finer  particles  which  are  essential  to  a 
strong,  dense  mixture.  The  aeration  of  cement  should 
never  be  necessary.  If  it  is  of  the  proper  quality  and 
sufficiently  ground,  it  will  have  been  properly  aerated 
by  the  manufacturer,  in  which  case  further  aeration 
will  only  tend  to  render  it  inert.  Even  if  kept  too  long 
in  sacks,  it  will  be  found  to  cake.  Cement  should  be 
slow-  or  at  least  medium-setting,  and  should  pass  the 
standard  tests.  It  should  be  recollected  that  compre- 
hensive cement  testing  can  be  carried  out  only  by  an 
experienced  specialist  in  a  properly  equipped  and  pro- 


perly constructed  laboratory.  It  is  generally  better  to 
have  the  guarantee  of  a  first-class  manufacturer,  sup- 
plemented by  crushing  tests  on  concrete  cubes,  than 
to  trust  to  testing  deliveries  on  the  site.  Unless  the 
tester  is  experienced  and  his  testing  ronm  is  perfect, 
he  must  expect  erratic  results  if  he  attempts  anything 
beyond  the  simple  tests  for  fineness  and  setting.  The 
aggregate  should  consist  of  large,  small,  and  medium- 
sized  particles,  the  largest  of  which  will  easily  pass  be- 
tween the  reinforcing  bars. 

Grading  and  Proportioning. — The  presence  of  small 
voids  in  ordinary  concrete  may  be  quite  harmless,  but 
in  reinforced  concrete  mixing  damp  may  enter  and  rust 
the  rods,  causing  them  to  swell  and  burst  off  the  cover. 
In  beams  there  are  high  stresses  concentrated  on  very 
small  areas  of  cross-section,  in  which  the  presence  of 
a  void  may  be  very  serious.  Voids  may  also  interfere 
with  the  adhesion  between  metal  and  reinforcement 
at  a  vital  point.  It  is  therefore  necessary  to  fix  the 
proportions  of  the  aggregate,  sand,  and  cement,  with 
some  care,  so  that  the  interstices  of  the  larger  materi- 
als may  be  exactly  filled  by  the  smaller,  and  a  thor- 
oughly dense  mixture  secured.  The  deliveries  of  ag- 
gregate should  be  tested  from  time  to  time ;  and,  if 
necessary,  the  proportions  should  be  varied.  The 
amount  of  smaller  material  necessary  to  fill  up  the 
voids  in  larger  aggregate,  and  the  proportion  of  voids 
in  sand  which  must  be  filled  with  cement,  can  easily 
be  obtained  by  placing  a  measured  quantity  of  the 
larger  material  in  a  water-tight  vessel,  and  filling  in 
measured  quantities  of  water  until  it  becomes  water- 
logged. For  all  practical  purposes  this  can  be  done  as 
accurately  by  an  intelligent  ganger  with  a  pail  and  a 
pint  pot  as  by  a  chemist  with  accurate  measuring  in- 
struments and  the  whole  of  the  metric  scale  at  his 
disposal.  The  shrinkage  which  takes  place  in  the  vol- 
ume of  material  when  wetted,  must  be  remembered 
when  estimating  the  volume  necessary  to  fill  the  inter- 
stices of  material  of  larger  size.  Ballast  aggregate 
should  never  be  assumed  to  possess  the  correct  amount 
of  sand.  The  latter  should  be  screened  out,  and  the 
correct  proportion  added  back. 

Steel. — There  are  on  the  market  many  types  of 
patent  reinforcement  and  varieties  of  hard-carbon 
steels.  The  advisability  of  adopting  any  of  them  in  a 
given  situation  is  a  complicated  question.  For  ordin- 
ary work,  ordinary  merchant  bars  of  standard  steel  are 
difficult  to  beat. 

Bending. — If  reinforcements  are,  as  they  should  be, 
kept  as  small  as  possible,  all  ordinary  bendings  can  be 
done  on  the  site  by  means  of  bending  irons  and  a  few 
iron  pegs  fixed  into  a  wooden  baulk.  The  only  mach- 
ine necessary  for  ordinary  work  is  an  efficient  pair  of 
shears.  Loose  scale  should  be  cleaned  off  with  a  wire 
brush,  but  a  slight  coating  of  rust  is  not  disadvantage- 
ous. 

Casings  and  Falsework. — These  should  be  made 
out  of  stout,  well-seasoned  wood,  put  together  with  a 
view  to  solid  firmness  while  the  concrete  is  setting, 
and  afterwards  coming  away  easily  without  jarring 
or  hanmiering.  Unless  concrete  is  kept  absolutely 
quiet  and  still  until  it  hardens,  the  process  of  setting 
will  be  seriously  interfered  with  or  arrested  altogether. 
For  this  reason  the  ideal  connection  for  casings  con- 
sists of  outside  bolts  and  straps ;  but  the  next  best 
method  is  by  square-cut  nails  with  the  heads  left  pro- 
jecting half  an  inch,  so  that  they  can  easily  be  drawn 
by  the  leverage  of  a  claw-hammer  or  a  split  crowbar. 
Screws  are  apt  to  rust  in  badly,  however  well  they 
may  be  greased.    It  generally  pays  to  plane  such  parts 
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of  the  casing  as  come  into  contact  with  the  concrete, 
so  that  it  will  come  away  easily,  leaving  a  smooth- 
finished  face.  With  the  same  object  in  view  the  forms 
are  sometimes  oiled.  This  should  be  done  with  care. 
The  oil  should  be  thin  and  allowed  to  dry.  Most  fats 
and  oils  are  deleterious  to  cement,  but  are  especially 
so  when  the  concrete  is  green. 

Mixing  and  Placing  of  Concrete. — In  all  cases 
where  the  concrete  will  be  heavily  stressed  in  com- 
pression, it  pays  to  use  a  rich,  strong  mixture  (say 
1  :lj^  :3),  rather  than  to  make  up  the  deficient  strength 
of  a  weaker  mixture  by  means  of  compressive  rein- 
forcement, which  must  always  be  expensive  and  un- 
economical. When  the  mixing  is  done  by  hand,  the 
sand  and  cement  should  be  thoroughly  mixed  first 
until  the  color  is  a  uniform  grey ;  then  the  aggregate 
should  be  added  and  mixed ;  and  finally  the  water  in 
measured  quantity,  the  whole  being  then  turned  over 
until  it  is  of  uniform  consistency.  Machine  mixing 
should  combine  a  tipping  with  a  rotary  motion,  unless 
the  rotating  drum  is  provided  with  inside  blades.  A 
very  simple  and  yet  very  efficient  mixer  is  a  large 
wooden  barrel  with  a  hopper  door  formed  in  one  end. 
The  barrel  is  filled  about  half-full  or  less ;  the  hopper 
door  is  closed,  and  the  barrel  rolled  along  to  where 
the  concrete  is  required,  the  tapered  ends  giving  the 
necessary  combined  pitch  and  roll  to  the  contents.  Ex- 
perience will  soon  determine  how  far  the  barrel  re- 
quires to  be  rolled  before  the  contents  are  ready  for 
the  large  aggregate  and  for  the  water  to  be  added,  and 
the  measuring  stations  for  these  are  arranged  accord- 
ingly. The  forms  and  centreing  should  be  thoroughly 
drenched  (not  merely  wetted)  before  the  concrete  is 
filled  in. 

Nursing  of  Green  Concrete.— It  is  impossible  to 
over-rate  the  importance  of  keeping  the  concrete  thor- 
oughly wet  and  perfectly  still  until  setting  is  com- 
plete. It  should  be  kept  watered  and  j)rotected  from' 
drying  winds  and  sun  for  the  first  week  or  ten  days 
of  hardening,  and  it  should  be  somebody's  particular 
duty  to  see  to  this  over  week-ends  and  holidays.  All 
sawdust  from  the  making  of  forms  should  be  carefully 
preserved  for  spreading  over  floors  as  soon  as  the  sur- 
face is  hard  enough. 

Test  Cubes. — In  all  large  work,  small  test  cubes  of 
concrete  should  be  made  from  each  batch  of  concrete, 
tamped  to  the  same  atmospheric  conditions,  and  test- 
ed by  crushing.  Cubes  of  4-in.  side,  or  6-in.  cylinders, 
are  usually  specified ;  but  it  is  not  easy  to  construct 
a  machine  which  will  crush  these.  It  is  far  better  to 
have  plenty  of  3-in.  cubes  crushed  on  the  site  by  a 
simple  lever  testing-machine  made  of  11-in.  floor 
joists,  than  to  send,  at  considerable  expense,  one  or 
two  6-in.  cubes  to  be  crushed  at  the  nearest  town 
which  possesses  a  50-ton  testing-machine.  All  the 
foregoing  precautions  are  comparatively  simple.  Usu- 
ally the  difficulty  is  to  get  workmen  to  appreciate  their 
importance.  It  is  a  good  rule  to  have  one  person  re- 
sponsible for  each  particular  matter  which  needs  look- 
ing after,  provided  with  clear  typewritten  instructions 
as  to  what  he  has  to  see  to,  and  a  definite  penalty 
awaiting  any  carelessness.  If  the  work  is  small,  pos- 
sibly one  man  can  look  after  everything,  in  addition, 
perhaps,  to  doing  part  of  the  work  himself ;  but  two 
men  should  never  share  any  one  responsibility,  how- 
ever insignificant.  Sooner  or  later  both  will  overlook 
it,  and  each  blame  the  other.  We  may,  however,  con- 
clude that  if  clear,  large-scale  drawings  in  sufficient 
detail  are  supplied  to  the  foreman,  with  carefully 
drawn-up  instructions,  there  is  no  need  to  consider  the 


necessity  for  skilled  labor  to  be  a  matter  which  should 
weigh  unduly  against  the  use  of  the  material. 

The  chief  points  in  favor  of  reinforced  concrete  are : 

1.  Its  freedom  from  decay  and  its  improvement 
with  age. 

2.  Its  impermeability,  which  ])revcnts  insects  and 
disease  germs  from  harboring  in  it. 

3.  Its  monolithic  character. 
Its  chief  disadvantages  are : 

1.  Its  cost. 

2.  Its  weight  and  bulk  for  a  given  degree  of 
strength. 

3.  The  difficulty  of  making  alterations  in  it,  or  of 
strengthening  parts  which  prove  to  be  weak. 

When  and  Where  Not  to  Use  Reinforced  Concrete. 
— Upon  these  general  considerations  it  is  possible  to 
form  a  sound  opinion  as  to  whether  in  any  given  situ- 
ation its  use  would  probably  prove  advantageous  or 
the  reverse.  It  should  be  expected  to  show  advantages 
in  efficiency  or  economy,  or  both,  in  situations  where: 

(a)  Fire  risk  is  a  predominant  or  an  important  con- 
sideration. 

(b)  Repairs  and  renewals  are  expensive,  incon- 
venient, or  difficult;  or  where  neglected  or  unperceived 
decay  is  dangerous,  as  in  sea  reclamation  works,  reser- 
voirs, storage  tanks,  etc. 

(c)  Where  a  hard,  impervious  surface,  which  can 
be  readily  cleaned,  means  money  in  the  long  run,  as 
in  the  walls,  floors,  and  fittings  of  farm  buildings,  and 
esi)ecially  of  dairies ;  in  storage  tanks,  grain  stores, 
silo,  etc. 

(d)  Where  it  can  be  substituted  for  plain  concrete, 
or  thick  masonry,  as  in  retaining  walls,  fovuidations, 
rain-tanks  forming  the  roofs  of  dairies,  water  towers, 
and  above-ground  silos. 

(e)  Where  considerable  repetition  reduces  the  cost 
of  centreing  and  falsework,  as  in  piggeries  and  cow- 
barns,  and  their  fittings,  mangers,  troughs,  etc. 

(f )  In  large  complete  buildings  of  a  straightforward 
character,  such  as  storage  warehouses,  especially  on 
poor  foundations. 

It  would  be  handicapped  by  its  weight,  bulk,  cost, 
and  by  its  permanent  character  where : 

(a)  Long  spans  or  heavy  loads  are  involved. 

(b)  Where  steel  or  timber  can  be  used  for  the  same 
purposes  without  disadvantage. 

(c)  Where  the  work  is  small,  and  there  is  little  or 
no  repetition  to  enable  casings  to  be  re-used,  as  in 
single  cottages. 

(d)  Where  the  finished  details  of  the  work  are  not 
or  cannot  be  settled,  or  where  a  building  is  only  re- 
quired for  a  few  years.  Cutting  or  altering  a  rein- 
forced building,  or  pulling  it  down  for  re-erection  else- 
where, are  all  but  impossible. 


Recent  contracts  for  shells  placed  in  Canada  in- 
clude one  for  1,500,000  shells  awarded  to  the  Do- 
minion Steel  Corporation  at  Sydney,  N.S.,  one  for  30,- 
000  shells  awarded  to  the  Vancouver  Engineering 
Company,  Vancouver,  B.C.,  and  another  for  100,000 
shells  given  to  the  Longhead  Manufacturing  Company, 
of  Sarnia,  Ont.  The  Robb  Foundry  Company,  of  Am- 
herst, N.S.,  have  installed  $30,000  worth  of  new  ma- 
chinery and  will  work  three  eight-hour  shifts  a  day. 
The  Saskatchewan  Bridge  &  Iron  Works,  Moose  Jaw. 
Sask.,  who  have  an  order  for  one  million  dollars'  worth 
of  shells,  are  having  new  machinery  shipped  from  the 
east,  and  expect  to  have  it  running  twenty-four  hours 
a  day  within  a  fortnight. 
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Maisonneuve  Public  Bath 

ON  instructions  from  the  Town  Council  of  Mais- 
onneuve, Que.,  Mr.  Marius  Dufresne  prepared 
plans  f(jr  a  public  bath  and  gymnasium,  which 
is  now  being  erected  by  Mr.  Theo.  I.essard, 
Montreal.  The  site  is  on  Morgan  Boulevard,  and  has 
a  frontage  of  93  ft.,  and  a  depth  of  144  ft.  The  struc- 
ture will  consist  of  a  basement  and  two  floors.  The 
front  portion  of  the  exterior  is  of  Indiana  limestone 
backed  with  plastic  brick,  while  the  side  walls  are  of 
Greendale  Rug  brick  (supplied  by  Webster  &  Sons, 
Limited,  Montreal),  with  Indiana  limestone  trimmings 
around  the  windows,  the  cornices  being  of  stone.  Tlie 
base  is  of  Stanstead  granite,  and  the  porch  and  the 
steps  leading  up  to  the  two  entrances  are  of  the  same 
material.  A  bronze  fountain  placed  between  four  col- 
umns of  Indiana  limestone  at  the  entrance  was  design- 
ed specially  for  the  building. 

Inside  the  entrances  on  the  main  floor  is  a  care- 
taker's .office,  provided  with  two  wickets,  where  the 
bathers  secure  suits  and  towels.     From  here  run  wide 


ian  well  a  short  distance  away.  Water  from  the  well  is 
pumped  into  a  large  tank  erected  80  ft.  high,  and  flows 
into  the  bath  by  gravity.  A  power  house  adjoins  the 
bath  at  the  rear;  it  is  one  storey  in  height,  and  has 
two  entrances  from  the  street.  Communication  be- 
tween the  bath  and  the  power  house  is  provided  by  a 
door  in  the  basement  of  the  former,  this  giving  access 
to  a  stairway  leading  directly  into  the  basement  of  the 
power  house.  The  house  is  equipped  with  two  85 
horse-power  Babcock  &  Wilcox  boilers,  with  a  pump 
of  the  Weir  type.  Steam  from  the  boilers  passes 
through  three  Presto  heaters,  by  the  J.  W.  Harris 
Manufacturing  Company,  Limited,  Montreal,  the  heat- 
ed water  being  supplied  to  the  pool  and  shower  baths, 
and  for  heating  the  building.  By  means  of  a  tunnel, 
steam  is  also  supplied  to  the  adjoining  public  market, 
where  it  passes  through  two  Presto  heaters,  thus 
giving  the  necessary  hot  water. 

The  foundations  of  the  building  are  of  re- 
inforced concrete.  The  shell  is  carried  on  a  steel 
frame,  made  by  the  Dominion  Bridge  Company,  the 


The  Maisonneuve  Public  Bath. 


passages  and  walls  on  either  side,  separating  the  pool 
in  the  centre  frt)m  rows  of  lockers  built  against  the 
outside  walls.  Each  locker  has  a  shower  bath.  En- 
trance is  gained  from  the  lockers  to  the  pool  by  cross- 
ing the  passage-way  and  passing  through  doors  in  the 
inner  wall  on  to  a  tiled  walk.  At  one  end  of  the  pool 
there  are  private  baths.  The  pool  is  provided  with  the 
usual  springboards.  Light  is  secured  from  a  skylight 
in  the  roof. 

The  next  floor  is  reached  by  two  stairways  running 
otT  from  either  side  of  the  entrance  hall.  .  In  etTect  the 
floor  consists  of  a  large  gallery  running  round  three 
sides  of  the  ground  floor,  the  centre  portion  being  open 
so  as  to  give  light  to  the  pool  below.  The  gymnasium 
is  located  on  either  side  of  the  gallery,  the  front  ]>or- 
tion  of  which  is  occupied  by  lockers  and  a  caretaker's 
office,  the  latter  being  reached  by  a  stairway  from  the 
caretaker's  office  on  tiie  ground  floor.  \  balustrade  is 
built  out  from  the  first  floor  over  the  pool. 

Water  is  supplied  by  the  mains  of  the  Montreal 
Water  and  Power  Company,  and  comes  from  an  artes- 


Cauadian  Seigwart  Beam  Company,  Montreal,  having 
the  contract  for  the  supply  of  their  reinforced  hollow 
beams  for  floors  and  ceiling.  The  pool  is  made  of  re- 
inforced concrete  lined  with  plastic  brick,  which  is 
faced  with  enamelled  white  brick  supplied  by  Hyde 
and  Sons,  Limited,  Montreal.  The  gymnasium  floors 
are  of  hardwood,  the  ground  floor  of  terrazzo,  and  the 
floors  at  the  entrances  are  made  of  tile. 


Although  the  Federal  Railway  Commission  decid- 
ed to  withhold  judgment  in  a  recent  hearing  at  Pe- 
trolia,  Out.,  for  the  purpose  of  fixing  a  rate  for  the 
hauling  of  gravel  in  Western  Ontario,  it  is  generally 
believed  that  they  will  fix  the  rate  at  one  cent  per 
ton-mile.  Should  this  be  decided  on.  many  of  the 
western  Ontario  municipalities  will  commence  the  use 
of  gravel  dredged  from  the  St.  Clair  River,  which  is 
of  the  ]>urest  quality  obtainable,  and  the  results 
should  be  reflected  in  a  considerable  improvement  in 
the  roads  of  the  western  end  of  the  province. 
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Street  Cleaning  in  Calgary 

IMPROVED  methods  in  street  eleanin^  adopted 
l)y  the  street  cleaning  department  of  Calgary 
during  the  past  year  have  resulted  in  increased 
efficiency  in  the  work  of  the  department,  and 
though  costs  of  operation  have  been  reduced  some- 
what, the  streets  luue  been  maintained  in  good  con- 
dition. The  new  cost  keeping  system  put  in  force  by 
Superintendent  T.  F.  Robbins  about  a  year  ago  is  pro- 
ducing excellent  results. 

The  city,  despite  its  population  of  only  about  7h,- 
000,  covers  an  area,  it  is  stated,  equal  to  that  of  Paris. 
It  is  divided  for  street  cleaning  purposes  into  two  dis- 
tricts, in  charge  of  each  of  which  is  a  foreman.  A 
third  foreman  looks  after  the  work  in  both  these  dis- 
tricts in  the  night-time  during  the  summer  months, 
while  during  the  winter  he  is  put  in  charge  of  the  work 
of  cleaning  the  1,200  catch  basins,  which  must  be  kept 
open  all  the  time  in  order  to  carry  away  the  water 
from  the  melting  snows. 

Each  of  the  regular  foremen  sub-divides  his  area 
into  beats  of  from  four  to  ten  blocks  and  to  each  of 
these  a  street  cleaner  with  a  pushcart  is  assigned. 
There  are  at  present  80  such  men,  who  receive  a  wage 
of  28  cents  an  hour,  seven  hours  constituting  a  day. 
The  third  foreman,  whose  gang  also  cleans  the  catch- 
basins,  employs  for  this  work  six  men  who  are  paid 
on  a  monthly  basis. 

The  sweepers  fill  their  pushcarts  with  the  sweep- 
ings and  dump  them  into  waste  boxes,  which  are  con- 
veniently placed  in  alleys  centrally  located  in  each 
beat.  These,  in  turn,  are  emptied  by  wagons  and  by 
two  5-ton  motor  trucks  which  convey  the  refuse  to 
the  dump  or  the  incinerator. 

In  addition  to  the  sweepers  mentioned  above,  the 
department  has  four  horse  flushers,  four  rotary  brooms, 
two  electrically  driven  flushers,  and  five  horse-drawn 
sprinkling  tanks.  It  is  especially  due  to  the  work  of 
the  motor-driven  flushers  that  the  streets  are  kept  in 
such  a  clean  condition,  and  because  of  their  economy 
the  horse-drawn  brooms  and  sprinkling  carts,  although 
fairly  satisfactory,  will  soon  be  replaced  with  motor 
equipment  if  Superintendent  Robbins'  plans  are  car- 
ried out. 

The  electrically  driven  flushers  are  each  equipped 
with  a  tank  having  a  capacity  of  1,200  U.  S.  gallons. 
Each  tank  has  a  total  length  of  160  inches  and  an  in- 
side diameter  of  51  inches  and  weighs  3,600  pounds. 
'J'here  is  an  air  compartment  in  the  forward  end  of 
each  tank  which  is  36  inches  long,  designed  to  carry 
a  i)ressure  of  65  pounds.  Each  tank  is  provided  with 
air  and  water  pressure  gauges  and  a  pop  safety  valve 
in  a  by-pass  connecting  the  water  space  with  the  air 
chamber.  The  tank  is  filled  by  means  of  a  2}^-inch 
intake  in  the  centre  of  the  rear  drumhead.  The  water 
discharge  is  controlled  through  lever  gate  valves  oper- 
ated b)^  hand  at  the  driver's  seat,  and  by  these  levers 
two  flusher  nozzles  may  be  worked  together  or  in- 
dependently. The  main  outlet  connection  is  a  4j,2- 
(  inch  pipe  and  the  flushing  nozzle  connections  are  2J^2- 
inch. 

The  two  5-ton  electric  trucks  which  are  employed 
in  hauling  the  street  sweepings  and  refi.se  to  the  in- 
cinerator or  the  dump  are  each  fitted  with  large  boxes 
specially  designed  by  Superintendent  Robbins  for  the 
purpose.  Each  box  carries  approximately  three  wagon 
loads  of  refuse.  They  may  be  dumped  by  the  driver 
from  the  seat.  In  addition  to  these,  from  10  to  15 
teams  are  constantly  employed.    When  not  needed  for 
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Street  cleaning  work,  these  teams  are  hired  to  the 
])ublic  works  department.  This  arrangement  between 
the  city  departments  has  worked  out  very  satisfac- 
torily and  has  proven  economical. 

With  the  force  and  equipment  mentioned,  1.356,- 
482  yards  of  pavement — approximately  64  miles — were 
cleaned  in  1914  at  a  cost  of  less  than  $120,000.  This  is 
a  reduction  of  several  thousand  dollars  on  the  figures 
for  1913,  the  saving  being  elifected  mostly  by  means 
of  the  modern  machinery  mentioned  and  by  the  effi- 
ciency methods  introduced  by  Superintendent  Rob- 
bins, who  was  appointed  at  the  beginning  of  1914. 

During  the  year  the  street  cleaners  gathered  and 
hauled  to  the  various  dumps  7,635  loads  of  street- 
sweppings.  Snow  removed  from  the  business  section 
()f  the  city  totalled  7,407  loads.  For  the  purpose  of 
filling  holes  in  the  pavements  and  .sanding  walks  and 
streets  when  icy,  497  loads  of  earth,  sand  and  cracked 
stone  were  hauled,  making  a  total  of  15,539  loads  of 
material  handled  by  the  horse  teams. 

During  the  same  period,  the  four  horse  brooms 
and  the  four  flushers  swept  4.576  blocks  of  pavement 
and  flushed  2,184  of  them,  while  the  electric  machines 
washed  5,535  blocks,  making  a  total  number  of  blocks 
cleaned  by  machinery  of  12,295. 

The  number  of  tanks  of  water  used  during  the 
year  by  the  horse-drawn  machinery  for  sweeping  and 
flushing  was  5,417  and  8,469  were  used  for  sprinkling, 
making  a  total  of  13,886.  The  number  of  tanks  of 
water  used  by  the  electric  machines  was  18,113. 

The  electric  flushers  worked  two  shifts  each  day 
during  the  summer — nine  hours  of  day  and  eight  of 
night  work.  Their  total  mileage  for  the  year  was 
17,759  miles,  an  average  of  38  miles  every  day  and  17 
miles  every  night.  Each  truck  used  an  average  of 
$1.30  worth  of  electric  current  during  the  17  hours. 
It  is  estimated  that  the  use  of  these  machines  saved 
the  city  $24  a  day  on  the  cost  of  watering  the  streets. 
This  economy  was  achieved  despite  very  high  fixed 
charges  placed  against  the  machines,  which  made  the 
total  expense  during  the  season  amount  to  $8,544.94, 
which  works  out  at  the  rate  of  48  cents  a  mile.  The 
fixed  charges  included  a  depreciation  based  on  a  life 
of  seven  years  and  the  total  charge  placed  against 
them  amounted  to  over  $261  per  month.  It  is  under- 
stood that  these  figures  will  be  revised  for  this  year 
and  the  depreciation  charge  greatly  reduced. 

Superintendent  Robbins  estimated  that  one  of  the.se 
electrically  driven  machines  does  the  work  of  three 
horse  machines  Teams  are  hired  at  $4.50  a  day 
with  the  wage  of  the  drivers  included,  and  it  will  read- 
ily be  seen  that  a  large  saving  is  effected. 

The  six  men  who  look  after  the  catch  basins,  when 
not  so  employed  are  used  for  other  work,  as  when  a 
heavy  snow  has  fallen  or  in  similar  emergencies.  Two 
teams  are  assigned  to  this  squad  in  the  winter  and  in 
the  summer  there  are  three,  two  of  the  men  working 
in  the  business  districts  during  the  night  with  the 
extra  team.  These  men  also  wash  out  the  subway  be- 
neath the  railway  lines  once  a  week  on  the  average 
during  the  suYnmer.  Whenever  there  is  a  heavy  fall 
of  snow  all  these  teams  are  used,  if  necessary,  to  re- 
move it,  while  in  the  spring  or  during  thaws  in  win- 
ter (which  are  fairly  numerous)  two  of  the  men  are 
assigned  to  go  around  with  a  steam  boiler  and  thaw- 
out  the  frozen  catch  basins.  All  of  these  men  are  on 
the  monthly  payroll  and  receive  a  straight  wage  of 
$75  per  month. 

An  expense-saving  appliance  used  by  the  depart- 
ment is  the  gutter  plow  for  clearing  sidewalks  and 
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gutters  of  snow.  This  device  does  tlie  work  of  sev- 
eral men  at  a  small  cost.  The  plows  cost  only  $20  and 
six  of  them  are  used  by  the  department.  With  the 
use  of  these,  the  men  heap  the  snow  in  piles  at  the 
street  corners,  whence  it  is  removed  hy  hob-sleds,  the 
lowness  of  which  greatly  facilitates  the  work  of  load- 

Jnff. 

A  factor  in  the  savings  that  have  been  efTected  is 
the  daily  report  which  is  made  to  the  superintendent 


by  the  three  foremen  and  all  the  drivers  of  machinery 
at  the  close  of  each  day's  work.  These  are  compiled 
into  a  daily  cost  .sheet  by  the  superintendent  and  hand- 
ed to  the  city  commissioner  early  ne.\t  day. 

The  total  staff  of  the  department  at  the  present 
time  includes  Superintendent  T.  F.  Robbins,  three 
foremen,  six  catch  basin  men  and  15  teamsters  on  the 
monthly  payroll,  and  80  street  cleaners  and  two  driv- 
ers of  machiner}-  on  the  daily  roll. 


Sand  Analysis — the  Need  for  Standardization 
of  Methods  and  Apparatus 


AT  the  Convention  of  the  American  Waterworks 
Association  held  recently  in  Cincinnati,  a 
paper — of  which  this  article  is  an  abstract — 
containing  much  information  to  sand  users 
outside  of  the  waterworks  field  was  read  by  Mr.  P. 
IJurgess. 

A  few  reasons  for  the  necessity  of  standard  meth- 
ods are  the  increasing  demand  by  engineers  f(jr  better 
concrete  sand  specifications,  the  fact  that  the  term 
"efifectix'e  size"  is  not  entirely  satisfactory  as  applied 
to  raind-filter  sand,  and  the  confusion  on  the  part  of 
the  manufacturers  of  sieves,  who  find  it  difficult  to 
satisfy  the  specifications  and  requirements  of  engi- 
neers. 

The  economic  features  are  evident  in  the  case  of 
concrete  where  the  frequent  weak  and  ambiguous  spe- 
cifications tend  to  increase  the  cost  of  the  work  and 
often  to  yield  unsatisfactory  results,  l-'rom  the  filtra- 
tion standjjoint  local  sands  are  often  availal)lc,  but  6n 
account  of  lack  of  knowledge  on  the  part  of  the  local 
contractor,  or  on  the  part  of  the  engineers  in  charge, 
such  sands  are  seldfim  used.  In  consequence  sand  is 
often  imported  from  considerable  distance  at  an  un- 
due expense. 

Much  of  the  confusion  has  arisen  from  the  arbitrary 
terms  used  by  sanitary  engineers,  terms  which  liaxo 
little  or  no  significance  to  an  ordinary  contractor  or  the 
sand  merchant  in  the  business  of  sizing  sands. 

Confusion  in  Size  Standards 

Moreover,  a  further  confusion  has  arisen  from  the 
endeavor  to  use  the  actual  sizes  of  the  .sand  grains 
rather  than  the  sizes  of  the  openings  in  the  .screen-^. 
It  was  early  recognized  and  ai)])reciated  that  there  may 
be  considerable  variations  in  the  sieve  used  for  testing 
pur])oses  in  respect  to  the  diameters  of  the  wires  au'.l 
the  spacings  of  the  mesh.  Consequently  it  was  con- 
sidered that  the  nominal  spacings  of  the  meshes  per 
inch  were  of  no  consequence  in  determining  the  separa- 
tion of  a  sieve.  This  view  of  the  matter  required  a 
determination  of  the  relation  between  the  average  di- 
ameter of  the  openings  and  the  size  of  separation  of  a 
sieve,  or  more  proi)erly  the  determination  of  the  actual 
size  of  separation  of  a  sieve.  Since  few  engineers  have 
available  the  ecpiipment  required  to  standardize  sieves, 
the  results  of  analyses  have  been  reported  in  many  in- 
stances in  terms  of  numbers  of  meshes  or  in  wires  per 
inch.  This  method  of  expressing  results  is  indefinite 
and  inaccurate,  because  wire  cloth  used  in  the  manufac- 
ture of  sieves  frequently  varies  in  the  size  of  wires  and 
number  of  meshes  per  inch. 

\Vithin  recent  years  this  difficulty  has  been  appre- 
ciated by  manufacturers,  some  of  whom  have  endeav- 


ored to  clear  up  the  matter  by  producing  standard  test- 
ing sieves  made  in  accordance  with  recent  standard 
specifications  and  with  certain  arbitrary  intervals  of 
spacings  between  the  individual  units.  By  such  means 
it  is  hoped  to  fix  definitely  the  diameter  of  the  open- 
ings in  testing  sieves.  Recently  the  Bureau  of  Stand- 
ards of  the  Department  of  Labor  and  Commerce  at 
Washington  has  adopted  standard  specifications  cover- 
ing the  manufacture  of  certain  testing  sieves;  also, 
when  solicited,  this  department  stands  ready  to  rate 
and  standardize  testing  sieves  at  a  nominal  co.st  with  a 
view  of  determining  the  actual  average  diameters  of 
the  openings. 

Change  From  Sand  Grain  to  Sieve  Opening 

The  engineering  profession  should  adopt  a  standard 
method  and  standard  apparatus  for  making  mechanical 
analyses  of  sands  and  gravels.  It  is  believed  also  that 
simplicity  and  accuracy  in  reporting  the  results  would 
be  obtained  by  revising  the  methods  commonly  used 
at  |)resent  to  report  such  analyses.  Possibly  that  fea- 
ture which  would  tend  most  to  clear  up  the  situation 
would  be  to  change  the  standard  of  measurement  from 
the  size  of  the  sand  grains  to  the  size  of  opening  in  a 
sieve.  In  view  of  the  fact  that  the  coarser  testing 
sieves  such  as  are  required  for  sand  analyses  can  now 
be  obtained  with  wires  of  very  nearly  uniform  sizes 
and  accurate  spacings  in  both  directions,  it  follows 
that  such  sieves  will,  within  reasonable  and  sufficient 
accuracy,  contain  openings  of  certain  definite  sizes. 

One  of  the  difficulties  to  be  encountered  in  such  a 
change  of  standard  would  be  to  compare  previous 
analyses  with  present  or  future  requirements  and  con- 
ditions. Some  years  ago,  at  Philadelphia,  a  great  many 
tests  were  made  to  determine  the  sizes  of  separation 
of  two  nests  of  sieves;  also,  to  determine  the  relation 
between  such  .sizes  of  separation  and  the  diameters  of 
openings  in  the  screens.  The  average  ratio  of  size  of 
separation  to  size  of  opening  was  found  to  be  1.10  and 
was  a  constant  within  the  limits  of  accuracy  which  can 
commonly  be  secured  in  making  a  mechanical  analysis 
of  sand. 

Some  of  the  finer  .sieves  examined  contained  twill- 
ed clolh  and  not  plain  woven  cloth.  The  average  ratio 
of  the  size  of  separation  of  the  twilled  cloth  to  the  aver- 
age diameter  of  the  opening  in  such  sieves  has  been 
stated  to  be  one  reason  why  there  is  no  constant  rela- 
tion between  the  diameter  of  opening  and  the  separa- 
tion of  a  sieve.  .\s  a  fatter  of  fact,  however,  no  diffi- 
culty need  be  encountered  in  obtaining  plain  woven 
wire  cloth,  even  for  the  fine  sieves,  so  that  a  nest  of 
sieves  may  readily  be  obtained  with  a  practically  con- 
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stant  ratio  of  sizes  of  openings  to  sizes  of  separations 
throujjliout. 

In  determining  the  relation  between  the  separations 
and  openings  in  the  sieves  at  Philadelphia,  there  were 
counted  more  than  250,000  sand  grains  and  the  work 
extended  over  a  period  of  two  months.  The  sieves 
were  rated  and  re-rated  until  the  curves  of  analyses 
obtained  by  examinations  of  the  same  sample  of  ma- 
terial by  the  two  sets  of  sieves  coincided  throughout 
their  entire  length.  Great  care  was  taken,  also,  to  se- 
cure accurate  measurements  of  the  diameters  of  the 
.  wires  and  of  the  number  of  meshes  per  inch  in  both 
directions,  from  several  parts  of  the  area  of  the  cloth. 

How  to  Help  the  Sand  Contractor 

Attention  is  drawn  to  the  marked  difference  in  en- 
gineering specifications  and  requirements  for  the  pre- 
paration of  sands  used  for  filtration  purposes.  Fre- 
quently such  specifications  are  limited  to  an  expression 
of  the  maximum  and  minimum  effective  size  and  maxi- 
mum and  minimum  uniformity  coefficient.  These 
terms  mean  nothing  to  the  ordinary  contractor  who 
must  furnish  the  material.  It  is  obvious  that  the  whole 
question  of  obtaining  satisfactory  material  would  be 
very  much  simplified  if  the  specifications  would  read 
that  a  satisfactory  sand  would  be  one  which  contains 
not  more  or  not  less  than  certain  specified  quantities 
as  separated  by  certain  standard  sieves.  Such  standard 
sieves  would  be  available  for  the  contractor,  or  manu- 
facturer of  the  material,  as  well  as  for  the  engineer  in 
charge  of  the  work,  who,  under  present  circumstances 
and  conditions,  has  the  matter  almost  entirely  in  his 
own  hands.  This  is  true  in  regard  to  specifications  for 
sand  required  not  only  for  filtering  material  but  also 
for  any  other  purpose. 

It  is  significant  that  the  difficulties  of  the  present 
situation  are  appreciated  by  some  of  the  manufacturers 
of  screens  and  testing  sieves  who  have,  in  some  cases, 
in  their  trade  publications,  gone  into  a  discussion  of 
testing  sieves  rather  thoroughly  with  a  .view  of  meeting 
the  demands  of  the  engineering  profession.  The  inter- 
vals between  the  wires  of  one  company's  sieves,  or  the 
diameters  of  the  openings  in  the  sieves,  increase  in  a 
certain  definite  ratio,  namely,  the  square  root  of  2,  or 
1.414.  This  ratio  has  certain  obvious  advantages  be- 
cause it  permits  the  selection  of  sieves  which  give  ac- 
curate ratios  of  separations  of  1.414,  2,  or  4  to  1. 

It  is  believed  that  there  would  be  a  great  advantage 
in  simplicity  of  expression  of  results  of  analysis  or  in 
the  form  of  specifications  covering  the  preparation  of 
filter  sands  if  a  statement  were  made  to  the  effect  that 
10  per  cent,  of  the  sand  passes,  or  shall  pass,  a  stand- 
ard sieve  No.  35,  or  a  standard  sieve  having  an  open- 
ing of  0.417  mm.  in  diameter,  as  compared  with  the 
usual  statement  that  a  sand  has,  or  shall  have,  an  "ef- 
fective size"  of  0.46  mm.  Moreover,  the  term  "effec- 
tive size"  has  no  significance  whatever  outside  of  its 
application  to  a  filter  sand,  and,  of  itself  alone,  the  term 
is  of  doubtful  value  as  applied  to  sands  such  as  are  fre- 
quently used  for  rapid-sand  filters.  The  range  of  sizes 
is  believed  to  be  much  more  significant. 


Bonding  Asphalt  to  Concrete 

After  making  various  unsuccessful  attempts  to  ap- 
ply asphalt  direct  to  the  interior  of  a  concrete  reser- 
voir, a  western  engineer  tried  the  expedient  of  first 
painting  the  concrete  with  hot  coal  car.  After  the  as- 
phalt had  been  applied  it  is  said  to  have  adhered  so 
firmly  that  it  could  not  be  broken  away  without  bring- 
ing off  pieces  of  concrete. 


New  School   Building  at  West  Point  Grey, 
Vancouver,  B.C. 

ILLUSTRATED  herewith  is  a  new  school  building 
now  under  construction  at  West  Point  Grey, 
V^ancouver,  B.C.  The  building,  which  is  to  have 
two  storeys  and  basement,  is  designed  for  the  ac- 
commodation of  three  hundred  and  twenty  children. 
Special  attention  has  been  given  to  lighting,  heating, 
and  ventilating.  The  main  entrance  is  in  the  south 
front.  The  corridors  run  east  and  west,  and  are  well 
lighted  from  the  staircase  windows.  There  are  to  be 
eight  class-rooms,  each  24  ft.  by  32  ft.,  four  being  on 
the  west  side,  with  a  central  entrance  staircase,  and 
four  on  the  east.  Cloak-rooms  are  placed  at  the  ex- 
terior ends  of  the  class-rooms,  on  the  north  and  south 
sides.  The  balance  of  the  building  on  the  north  side  is 
taken  up  by  an  assembly  hall.  In  the  basement  there 
are  to  be:  boiler  room,  lunch-room,  lavatories,  and  so 
on. 

The  building  is  of  fire-proof  construction,  with  re- 
inforced concrete  columns,  beams,  and  floors.  The  ex- 
terior walls  are  brick  and  stone  veneer,  backed  by  8- 
in.  yellow  tile.     All  the  partitions  are  of  yellow  tile. 


West  Point  Grey  School,  Vancouver,  B.C.,  now  ne<u-ing  completion. 

The  corridors  have  San-san  composition  flooring,  while 
the  remainder  of  the  floors  are  finished  with  edge-grain 
fir.  The  exterior  is  being  built  principally  of  red  brick 
and  stone  dressings. 

The  general  contractors  are  The  B.  C.  Granitoid, 
Limited ;  the  architects  are  Messrs.  Twizell  &  Twizell, 
Vancouver;  and  the  Clerk  of  Works  is  Mr.  R.  W. 
Bridge. 


ONE  cannot  help  but  smile  upon  seeing  in  a 
contemporary,  "Industrial  Canada,"  the  ad- 
vice to  spend  money  freely,  whether  one 
really  needs  the  articles  purchased  or  not, 
because  it  helps  industry  and  brings  back  prosperous 
times.  It  is  the  business  man  and  the  manufacturer 
whom  we  want  to  stir  up  in  Canada  to-day,  and  how 
many  of  this  hard-headed  species  would  purchase  ar- 
ticles merely  for  the  sake  of  helping  industry?  We 
had  given  "Industrial  Canada"  credit  for  more  sense 
than  to  be  fooled  by  the  will-o'-the-wisp  of  philan- 
thropy. 


Governor  Walsh,  of  Massachusetts,  has  signed  the 
bill  that  authorizes  the  construction  of  new  .State  high- 
ways to  the  extent  of  $2,500,000.  The  roads  will  be 
built  in  the  counties  of  Berkshire,  Franklin,  Hamp- 
den, Hampshire  and  Worcester,  and  are  to  be  complet- 
ed within  the  years  1915-1918  inclusive. 
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Methods   and    Costs   of    Concrete   Pavement 

Construction 


By  M.  P. 

A  CONCRETE  pavement  was  built  last  year 
which  covers  practically  the  whole  south  side 
(jf  the  town  of  Des  Plaines,  Illinois,  and  C(jm- 
prises  40,000  sq.  yds.  with  curb,  underdrain- 
age  system,  etc.  All  the  pavement  laid  was  on  a  20  ft. 
roadway  except  one  street  approximately  one-half  mile 
lonfif  where  it  was  22  ft.  wide  and  another  street  in  the 
business  district  where  it  was  30  ft.  wide  for  a  distance 
of  a  few  hundred  feet. 

General  Description. — The  pavement  was  jjiven  a  3 
in.  crown  on  the  20  and  22  ft.  roadways,  and  a  4  in. 
crown  on  the  30  ft.  The  concrete  was  laid  5  ins.  thick 
at  the  sides  of  the  roadway,  and  7  ins.  thick  at  the 
crown.  Longitudinal  expansion  joints  Yi  in.  wide 
were  placed  along  the  curb,  and  transverse  expansion 
joints  y^  in.  wide  were  placed  every  25  ft.  The  trans- 
verse joints  were  of  the  armored  type,  Haker  steel 
plates  j4  in-  thick  being  used  for  protection.  All  the 
expansion  joints  were  filled  with  tarred  felt.  Steel  wire 
fabric  weighing  4  lbs.  to  the  scpiare  yard  was  placed  in 
the  concrete  as  reinforcement.  This  is  much  heavier 
reinforcement  than  that  generally  used  in  this  type  of 
I)avenient.  The  wire  fabric  came  in  30-in.  widths, 
which  were  lapped  2  ins.  in  laying. 

The  |Ki\cmcnt  laid  is  of  the  one  course  tyi)c  which, 
while  inferior  to  the  two  course  in  some  i)articulars, 
has  fewer  difficulties  of  construction  than  the  later. 
The  concrete  throughout  was  mixed  in  a  l:lj4:3  pro- 
portion. Washed  gravel  and  torpedo  sand  were  used 
for  the  coarse  and  fine  aggregates  respectively.  Both 
materials  were  excellent,  being  clean  and  well  graded ; 
the  gravel  was  hard  and  diuable.  and  the  sand  coarse 
and  sharp.  The  gravel  used  ranged  in  size  from  j4  '"• 
to  1^  ins.  Both  fine  and  coarse  aggregates  w-ere  sup- 
])licd  from  two  separate  sources,  the  ])its  being  locat- 
ed at  Algonquin,  111.,  and  at  Waukesha,  Wis. 

Under  Drainage. — The  underdrainage  was  taken 
care  of  by  4  in.  vitrified  drain  tile,  laid  V/i  ft.  beneath 
the  base  of  the  ciub.  This  pipe  was  of  the  hub  and 
spigot  variety  and  was  laid  with  open  joints  around 
which  were  placed  coarse  cinders.  The  ditch  was  then 
back-filled  with  cinders  up  to  the  elevation  of  the  bot- 
tom of  the  curb,  forming  a  foundation  for  the  latter. 
The  drains  were  connected  to  the  sewer  system 
through  catch  basins  where  convenient  or  direct.  It 
is  thought  that  this  system  will  effectually  protect  the 
pavement  against  frost,  which  has  proven  itself  to  be 
one  of  the  worst  enemies  of  a  concrete  pavement. 

Sub-grade. — The  sub-grade  was  black  loam  and 
heavy  clay,  and  as  a  whole  seemed  to  make  a  quite  de- 
sirable base  for  the  pavement.  The  main  trouble  with 
the  sub-grade  was  its  tendency  to  retain  water,  so  that 
after  a  rain  it  was  usually  some  time  before  the  laying 
of  the  concrete  could  be  resumed.  After  the  excavat- 
ing was  finished,  the  sub-grade  was  brought  to  its  final 
place  by  rolling  with  a  three-wheel  steam  road  roller 
weighing  10  tons.  The  sub-grade  was  given  a  crown 
of  1  in.  Most  of  the  excavation,  which  totalled  16,000 
cu.  yds.,  was  done  with  wheeled  scrapers. 

Laying  Pavement. —  The  work  of  laying  the  pave- 
ment proper  was  started  September   1,  and  finished 


Tayloff 

November  30.  Various  delays  were  incurred  in  the 
course  of  construction  due  to  bad  weather,  plant  break 
downs,  and  delays  in  receiving  material.  It  was  at- 
tempted to  eliminate  the  latter  difficulty  by  procuring 
the  aggregates  from  two  separate  sources  over  two  dif- 
ferent railroads,  but,  while  this  proved  advantageous 
for  other  reasons,  it  failed  t(j  some  extent  in  accom- 
plishing the  desired  end.  One  paving  gang  started 
work  September  1,  and  on  September  17  a  second  gang 
was  started ;  both  these  gangs  were  retained  until  the 
end  of  the  work,  and  when  one  was  unable  to  pave  for 
some  reason  or  other,  it  was  employed  on  some  other 
branch  of  the  work.    Two  entirely  different  styles  of 


Fig.  I 


•From  KiisrineerinK  and  Contrnotlnir. Chicago. 
tEnKincer  on  Con«tniction.  Chicairo,  \\\. 


Fig  : 

Fig.  1  and  2— Diagrams  showing  apportionment  of  costs 
o(  reinforced  concrete  paNvment. 

concrete  mixers  were  employed  by  the  two  gangs,  and 
this  gives  a  chance  for  some  very  interesting  compari- 
sons in  both  method  of  construction  and  results.  Both 
inachines  were  traction  mixers  of  a  type  specially  de- 
signed for  paving  work.  One  was  a  gasoline  mixer 
which  deposited  the  ci>ncrete  in  place  by  means  of  a 
chute,  while  the  other  was  a  steam  mixer  with  boom 
and  bucket.    The  steam  mixer  seemed  the  more  reli- 
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able  of  the  two,  as  more  or  less  trouble  was  experi- 
enced with  the  mechanism  of  the  gasoline  mixer, 
though  this  may  have  been  due  to  the  unfamiliarity  of 
it  to  the  operator.  The  boom  and  bucket  method  prov- 
ed to  be  the  more  satisfactorj'  method  of  handling  the 
concrete  from  the  mixer,  for  the  following  reasons:  (1) 
Less  moving  of  the  machine  was  required;  (2)  the 
concrete  could  be  deposited  more  readily  in  the  exact 
spot  in  which  it  was  required ;  (3)  a  mixture  of  dryer 
consistency,  which  would  have  to  be  shovelled  from  a 
chute,  could  be  handled  readily.  This  last  is  an  import- 
ant point,  as  it  is  almost  always  a  difificult  matter  to 
get  the  contractor  to  use  as  dry  a  mixture  as  desired, 
the  wet  mixture  being  more  easily  handled.  On  wide 
roadbeds  especially  the  advantage  of  the  boom  and 
bucket  is  apparent.  As  a  rule  the  gang  with  the  steam 
mixer  laid  at  least  25  per  cent,  more  pavement  in  a  day 
than  the  other  gang.  This  was  due  probably  to  the 
reasons  given  above  which  allowed  the  concrete  to  be 
handled  more  rapidly.  The  steam  mixer  was  2  cu.  ft. 
larger  than  the  other  in  drum  capacity,  but  this  had  no 
effect,  as  both  machines  used  a  two  sack  batch,  which 
they  both  handled  readily.  The  actual  working  time 
on  the  paving  was  55  days.  Of  this  time  two  gangs 
worked  26  days,  and  the  remainder  of  the  time  only 
one  worked.  The  average  work  accomplished  in  a  day 
was  714  sq.  yds.  The  greatest  amount  of  pavement 
laid  in  one  day  was  1,538  sq.  yds  by  both  gangs,  818 
sq.  yds.  by  one  gang,  and  720  sq.  yds.  by  the  other. 
This  is  a  very  good  day's  work,  but  not  remarkable. 
The  average  day's  work  of  the  gang  using  the  steam 
mixer  was  557  sq.  yds.,  and  that  of  the  other  gang  was 
417  sq.  yds. 

The  materials  were  measured  by  the  conventional 
methods  employed  in  such  work  ;  the  cement  was  meas- 
ured in  sacks  and  the  aggregates  in  wheelbarrows,  the 
capacities  of  which  were  first  determined.  Quite  ac- 
curate results  were  obtained  by  these  methods,  the 
average  variation  from  standard  in  the  amount  of  ce- 
ment used  in  the  25  ft.  sections  being  about  5  per  cent. 
This  variation  was  probably  due  in  some  extent  to 
slight  unevenness  in  the  sub-grade. 

On  a  large  part  of  the  work  the  grades  were  very 
flat  and,  in  order  to  allow  the  surface  water  to  run  ofY 
more  freely,  additional  pitch  was  given  in  the  gutters, 
which  varied  in  depths  from  3  ins.  at  the  summits  to  7 
ins.  at  the  inlets.  This  meant  that  between  the  sum- 
mit and  the  inlet  the  amount  of  crown  of  the  pavement 
was  con.stantly  changing.  This  change  was  efifected 
in  the  3  ft.  of  pavement  nearest  the  curb  on  both  .sides 
of  the  street,  the  middle  part  remaining  unchanged. 
Where  it  was  necessary  to  do  this  the  steel  plates  for 
the  expansion  joints  were  secured  in  three  pieces,  a  14 
ft.  piece  (if  on  a  20  ft.  roadway)  for  the  middle  and  a 
3  ft.  piece  for  each  side.  The  14  ft.  piece  had  the  same 
crown  as  the  middle  14  ft.  of  an  ordinary  plate,  and 
the  3  ft.  pieces  were  straight. 

In  most  concrete  paving  work  the  surface  is  given 
its  final  form  by  means  of  a  strike  board,  or  template 
reaching  from  curb  to  curb.  On  this  work  it  was  im- 
practicable in  many  places  to  use  a  strike  board  of  the 
ordinary  type  on  account  of  the  construction  described 
above  where  the  cross  section  of  the  pavement  w'as 
constantly  changing  in  shape.  Therefore  a  strike 
board  was  not  used  at  all,  and  the  concrete  was  struck 
off  with  a  lute  or  float  about  8  ft.  long.  This  imple- 
ment was  made  of  1  in.  lumber  and  was  about  4  ins. 
wide  at  one  end,  and  2^4  ins.  at  the  other.  At  the  wide 
end  it  was  provided  with  hand  grips  about  2  ft.  apart. 
Two  men  each  using  one  of  these  lutes  worked  behind 


each  machine  and  brought  the  concrete  to  surface.  Al- 
though very  good  results  were  obtained  by  this  meth- 
od, it  is  not  to  be  recommended  for  the  work  as  a  gen- 
eral thing.  It  involves  too  much  of  the  personal  equa- 
tion of  the  workmen ;  the  results  depend  entirely  upon 
the  ability  and  care  shown  by  the  men  who  do  the 
striking  off.  It  requires  men  skilled  in  the  work,  and 
capable  of  detecting  any  slight  unevenness  in  the  sur- 
face by  the  eye  alone ;  whereas  a  strike  l)oard  shows  up 
the  imperfections  mechanically  and  can  be  operated  by 
laboring  men  of  the  lowest  class.  After  the  concrete 
was  brought  to  its  final  surface  it  was  finished  by 
means  of  a  small  wooden  float.  This  produced  the  or- 
dinary "floated"  finish.  The  finishing  was  done  from  a 
bridge  in  order  not  to  disturb  the  surface. 

Curing. — To  prevent  the  concrete  from  drying  out 
and  hardening  too  rapidly,  it  was  subjected  to  a  curing 
))rocess  as  follows :  .After  the  pavement  was  laid  and 
had  become  so  hard  that  the  surface  would  not  be  dam- 
aged, it  was  covered  with  a  layer  of  dirt  about  2  ins. 
in  thickness  which  was  kept  thoroughly  wet  for  a  peri- 
od of  eight  days.  This  covering  remained  on  the  pave- 
ment for  a  period  of  15  days,  during  which  time  all  traf- 
fic was  kept  off  the  pavement.  During  the  latter  part 
of  October  and  the  first  of  November  the  weather  was 
quite  cool  (although  not  frosty)  and  the  covering  was 
dispensed  with,  although  the  pavement  was  sprinkled 
daily  for  the  period  of  eight  days.  A  proper  curing 
process  is  regarded  as  second  to  nothing  in  importance 
in  the  effect  it  has  of  developing  the  full  strength  of  the 
concrete. 

Unloading   material $0.02 

Hauling  material 0.058 

Charging  mixer 0.034 

Mixing  concrete 0.025 

Placing  concrete,  reinforcement  and  joints...     0.028 

Bringing   surface   to    final   grade 0.015 

Finishing  surface 0.013 

Curing  pavement 0.015 

Superintendence 0.013 

Total $0,221 

'Costs. — No  minutely  exact  record  of  the  cost  of  the 
work  was  kept,  but  the  data  given  in  the  following 
table  is  available  and  is  very  nearly  correct.  The  item- 
ized average  cost  of  the  labor  per  square  yard  of  pave- 
ment is  given.  This  is  for  the  pavement  ])roper,  the 
sub-grade  being  already  prepared. 

In  the  item  ''mixing  concrete"  is  included  the  cost 
of  fuel,  oil,  etc.,  for  the  mixer.  All  the  other  items 
given  are  labor  only.  The  cost  given  for  superintend- 
ence is  for  superintendence  of  construction  alone.  Of 
course  there  are  overhead  expenses  which  .should  be 
charged  to  superintendence,  but  it  is  only  attempted 
here  to  show  the  field  costs. 

The  accompanying  diagrams  have  been  worked  out 
and  show  the  costs  of  the  work  on  a  percentage  basis. 
Figure  1  shows  the  cost  of  the  pavement  proper,  and 
Fig.  2  shows  the  cost  complete,  including  excavation, 
underdrainage  and  curb.  These  take  into  consideration 
all  costs  except  overhead  office  expense  and  deprecia- 
tion. 


Street  railway  passenger  traffic  in  Winnipeg  has 
decreased  to  such  an  extent  since  the  advent  of  the 
jitneys  that  the  Winnipeg  Electric  Railway  Company 
lias  been  forced  to  adopt  economic  measures,  involving 
the  reduction  in  the  number  of  cars,  a  reorganization 
of  routes,  and  a  probable  reduction  in  staff. 
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The  Use  of  Road  Oils  on  City  Streets 

TilOUGJ:!  the  use  of  oil  on  the  streets  of  Iowa 
cities  is  increasing  each  year,  and  is  now 
pretty  general  throiighont  tiie  State,  results 
have  not  been  satisfactory  in  all  cases.  Be- 
lieving this  to  be  due  in  a  great  measure  to  improper 
application  of  the  oils  used,  Prof.  T.  R.  Agg,  of  the 
University  of  Iowa,  has  prepared  instructions  for  this 
work,  and  they  have  been  published  in  a  bulletin  of 
the  Technical  Service  I'.ureau  of  the  State.  In  view  of 
the  general  necessity  for  some  form  of  dust  prevention 
the  instructions  prepared  by*  Prof.  Agg  have  a  definite 
value  and  they  are  reprinted  below. 

Kind  of  Oil  to  Use 

The  oils  commonly  offered  for  street  work  are  obtaineil 
from  petroleum,  but  oils  from  some  other  sources  are  avail- 
able at  somewhat  higher  prices  than  are  paid  for  petroleum 
products.  The  petroleum  oils  are  supposed  to  contain  "as- 
phalt," but  whether  any  particular  sample  does  or  does  not 
depends  upon  the  source  of  the  oil  and  wliat  is  meant  by  the 
term  "asplialt."  As  a  matter  of  fact,  few  of  the  road  oils  do 
contain  "asphalt"  if  we  use  the  term  in  the  strict  sense,  but 
it  is  not  important  what  we  call  the  black  sticky  portion  of 
a  road  oil.  If  the  oil  contains  good  "body"  and  possesses 
some  stickiness,  while  being  fluid  enough  to  penetrate  the 
road  slightly,  it  will  serve  to  lay  the  dust.  l'"or  ordinary  con- 
ditions the  oils  containing  from  40  per  cent,  to  50  per  cent, 
of  so-called  "asphalt"  are  best.  In  general,  the  oils  are  fluid 
and  greasy  and  have  little  binding  value,  so  that  they  cannot 
be  expected  to  give  a  dense,  closely  knit  surface.  Some  of 
the  oils,  however,  do  contain  a  sticky  constituent  which  has 
a  binding  value  and  probably  adds  to  the  stability  of  tlie 
roads. 

If  the  street  l)e  very  sandy  or  is  of  gravel  or  crushed 
stone  macadam,  there  can  be  no  question  as  to  the  advis- 
ability of  using  an  oil  that  is  sticky  and  free  from  the  greasy 
characteristics  of  the  ordinary  petroleum  oil;  nevertheless, 
fair  results  can  be  obtained  with  many  of  the  petroleum  oils 
if  they  are  handled  properly. 

Preparation  of  the  Street 

If  a  street  is  to  be  oiled  for  the  first  time,  preparations 
should  be  started  some  weeks  before  the  oil  is  actually  ap- 
plied. 

The  effect  of  the  oiling  is  to  render  the  eartli  partially 
impervious  to  moisture,  and  if  the  surface  of  the  road  be  un- 
even when  treated  or  becomes  uneven  afterward  the  depres- 
sions will  l)ecome  basins  for  holding  water.  Trafiic  will 
gradually  work  the  soil  and  the  water  thus  retained  into 
mud,  to  the  serious  detriment  of  the  street.  If  the  street  be 
smooth  attd  well  crowned,  the  water  will  run  to  the  gutters 
so  quickly  that  only  in  long  continued  wet  weather  will  the 
street  be  softened  to  any  great  extent,  and  therefore  traffic 
will  not  make  any  consideral>Ie  amount  of  mud  on  the  sur- 
face. 

The  principal  object  in  oiling  a  street  is  to  prevent  dust; 
therefore  there  should  be  no  dust  on  the  street  when  the  oil 
is  applied.  If  dust  has  formed,  it  must  be  removed,  which 
costs  something.  It  would  be  better  to  treat  the  surface  be- 
fore the  dust  has  formed,  if  possible. 

For  the  best  results  the  street  oiling  should  be  planned 
ahead  and  the  preparation  of  the  street  carried  out  in  the 
early  summer  so  that  the  oiling  can  be  done  before  a  layer 
of  dust  forms  on  the  street. 

Grading 
Good  results  with  oil  cannot  be  expected  on  a  flat  and 
poorly  drained  street.     Early  in  the  summer  the  street  should 
be  carefully  rounded  up  with  an  even  slope  from  the  middle 


of  the  gutter.  The  gutter  or  ditch  should  be  deep  enough  to 
readily  carry  the  water  and  to  permit  a  slope  of  about  an 
inch  to  the  foot  from  the  middle  of  the  street  to  the  gutter. 
Generally,  the  bottom  of  the  gutter  should  be  about  eighteen 
inches  below  the  middle  of  the  street  where  the  width  of  the 
street  is  not  over  :t5  feet  between  gutters.  This  is  about 
right  on  a  residence  street.  C)n  a  business  street  having  a 
width  of  50  feet,  the  bottom  of  the  gutter  should  be  at  least 
two  feet  below  the  middle  of  the  street. 

After  the  street  has  been  shaped  with  a  grader,  it  will 
undergo  a  period  of  settling,  during  which  some  depressions 
and  uneven  places  will  appear.  These  should  be  filled  with 
earth  and  the  entire  roadway  be  kept  dragged  until  it  finally 
becomes  hard  and  smooth  and  free  from  depressions. 

It  is  very  important  to  secure  a  firm,  smooth  surface  for 
the  oil,  and  the  small  expense  incurred  will  be  more  than 
made  up  by  the  increased  effectiveness  of  the  oil  treatment. 

When  the  street  has  been  brought  to  this  stage  it  is 
ready  for  oiling.  I'sually  the  best  time  is  during  the  latter 
part  of  May  and  during  June.  If  the  oiling  is  delayed  until 
a  layer  of  dust  has  formed  on  the  street,  it  is  best  to  scrape 
off  most  of  it  before  oiling. 

The  decision  to  oil  a  street  may  sometimes  be  reached 
after  the  summer  is  well  along  and  the  streets  have  become 
hard  and  dry.  In  that  event,  it  is  not  advisable  to  do  any  ex- 
tensive earth  work,  because  at  this  time  of  year  newly  placed 
earth  will  not  compact  readily,  and  if  oiled  before  well  pack- 
ed the  results  are  unsatisfactory.  Such  a  condition  is  not 
ideal  and  only  poor  results  can  be  expected. 

Applying  Oil 
After  the  street  has  been  prepared  as  described,  the  oil 
should  be  applied,  the  quantity  being  one-third  gallon  to  one- 
half  gallon  per  square  yard  of  surface.  If  the  street  has 
never  been  oiled  before,  or  if  more  than  a  season  has  elapsed 
since  a  previous  oiling,  the  quantity  used  should  be  about 
one-half  gallon  per  square  yard,  but  if  the  street  is  being  oil- 
ed regularly  each  season,  about  one-third  gallon  per  square 
yard  is  sufficient  after  the  first  year.  When  the  oil  is  being  ap- 
plied on  a  busy  street  in  the  business  district  it  is  neces- 
sary to  oil  every  year,  using  about  one-half  gallon  per  square 
yard  of  surface  for  each  oiling.  In  many  towns  the  business 
streets  are  oiled  twice  a  year. 

.An  ordinary  street  sprinkler  maj'  be  used  for  distribut- 
ing the  oil,  and  after  a  few  trials  the  operator  can  get  his 
spray  adjusted  so  as  to  deliver  about  the  proper  amount  of 
oil  and  spread  it  evenly.  Care  must  be  taken  to  secure  a  nice 
even  distribution  of  the  oil  and  to  avoid  forming  pools  or 
covering  sidewalks  and  crossings.  Many  of  the  disagreeable 
features  of  street  oiling  can  be  avoided  if  care  be  taken  to 
keep  sidewalks  and  crossings  clean.  The  crossings  may  be 
covered  with  dust  or  sand  before  the  oil  is  spread  so  as  to 
keep  them  clean.  After  the  street  has  been  under  traflic  the 
crossings  may  he  cleaned  and  from  that  time  no  trouble  will 
be  experienced. 

If  a  street  sprinkler  be  not  available  for  delivering  the 
oil.  a  thresher  or  any  similar  tank  can  be  used  by  attaching  a 
pipe  at  the  back  for  distributing  the  oil.  The  best  pipe  dis- 
tributor consists  of  an  8-foot  length  of  two-inch  pipe  made 
up  with  a  tee  at  the  middle  and  caps  at  the  end.  .Mong  this 
pipe,  tee  included,  should  be  drilled  two  rows  of  one-eighth 
inch  holes  one  inch  centre  to  centre  in  the  rows.  This  pipe 
is  connected  at  the  rear  of  the  tank  so  that  it  will  hang  about 
one  foot  from  the  ground,  and  parallel  to  it,  the  connection 
to  the  tank  being  made  with  two-inch  pipe  in  which  there  is 
an  ordinary  blow-off  cock  or  gate  valve.  .\  little  better  dis- 
tribution will  be  secured  if  a  "spatter"  board  is  suspended 
just  under  the  spray  pipe  so  that  the  oil  will  strike  the  board 
and   will   break   up  into   spray   before    striking    the    ground. 
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This   will   make   it   possible    to   cover   the   surface   fairly   uni-  including  the  cost  of  covering  oil  with  sand.     The  cost  of  the 

fornily  instead  of  in  streaks  as  will  be  the  case  if  no  board  oil  will  be  about  $1   per  lot,  and   the  cost  of  sand   about  25 

is  used.  cents  per  lot.     The  total   cost   for   each   60-foot   lot  on   each 

After   the   oil   has   been    spread   it   should   stand   without  side  of  the  street  is  as  follows: 

being  covered  for  about  a  day.     Then  it  should  be  covered  Cleaning   the   street    $   .40 

with  just  enough  sand  to  keep  the  oil  from  picking  up.     Em-  Applying  oil  and  covering  with   sand    2.00 

phasis   is   placed  on   the  importance   of  using   sand   for   this  Cost  of  oil I.OO 

purpose   rather   than   dust  from   the   old   road   surface.     The  Cost  of  sand 2.") 

amount  of  sand  needed  is  only  two  or  three  loads  per  block,  

and  at  any   reasonable   price   the    benefits   derived   from   the  Total $:j.65 

use  of  sand  justify  its  use,  wherever  it  can  be  secured.  These   prices  are  about  an  average  and   will   serve  as  a 

After  the  road  has  been  put  in  service,  it  may  be  appar-  guide  in  estimating  the  cost  of  work  of  this  class.     Oiling  is 

ent  that  more  sand  is  needed  in  spots,  and  such  places  should  often  done  considerably  cheaper  and  in  other  instances  has 

be  covered  lightly,  the  covering  being  repeated  two  or  three  cost  more.     It  is  assumed  that  the  application  will  consist  of 

times  if  necessary.    Use  just  enough  sand  to  keep  traffic  from  about  one-half   gallon   per  square   yard   of   surface   and   that 

picking  up  patches  of  the  surface.  the  oil  will  cost  4  cents  per  gallon. 

When   a   residence    street   is   oiled    the    second    time,    the  _.,.        ,,        ,         „      , 

»i     1  1     1     c  11         1  •  ^1     .1  •    r  11         1  .1  Oiling  Macadam  Roads 

method  to  be  tollowed  is  exactly  the  same  as  is  loUowed  the 

first  time,  except  that  the  quantity  of  oil  used  may  be  reduced  When  oil  is  used  to  prevent  dust  on  a  new  broken  stone 

to  about  one-third  gallon  per  square  yard  of  surface.     It  is  "^  gravel  macadam  road  it  should  be  applied  after  the  road 

advisable  to   repeat  the  oiling  the  second  year  in  any  case,  •'»»  l>cen  well  seasoned,  but  before  traffic  has  brushed  oflf  the 

though   it  may   be  omitted   the   third  year  and   resumed   the  «"«  material  from  the  surface.     Usually  a  road  will  reach  the 

fourth  year.     Better  results  would   be  obtained   if   the   work  Proper  condition  within  a  year  after  it  is  built,  but  the  time 

were  done  every  year.  varies  greatly.     If  allowed  to  go  too  long,  the  surface  will  be 

a  little  rough  after  oiling.     If  oiled  too  soon,  a  putty-like  mat 

Results  to  Be  Expected  ^i„  f„^^  ^},j^.,,  ^j,,  ^^^^  ^^p  ^y^^  surface  under  traffic. 

Surface  oiling  finally  results  in  a  street  covered  with  a  if  an  old  macadam  road  is  to  be  oiled  it  should  be  re- 
layer  of  granular  soil  which  is  oil  saturated  and  consequently  paired  and  thus  brought  to  a  smooth  even  surface.  It  should 
does  not  blow  about  readily.  The  suppression  of  dust  is  the  then  be  placed  under  traffic  just  long  enough  to  get  a  good 
principal  benefit  to  be  expected.  Beneath  the  thin  layer  of  texture  to  the  surface  before  the  oil  is  applied, 
loose  oil-soaked  soil  the  firmer  portion  of  the  street  is  satur-  a  macadam  road  is  in  the  proper  condition  to  oil  when 
ated  with  oil  for  a  depth  that  varies  from  one  inch  to  per-  jt  has  a  true  cross  section  and  a  uniform  surface  whose  "tex- 
haps  six  inches.  ture  is  close  and  compact  but  upon  which  there  is  very  little 

Water  penetrates  this  layer  rather  slowly.     If  the  street  loose  binder,  be  it  either  sandy  loam  or  stone  screenings.     If 

has  plenty  of  cross  slope   so  that  water  does  not  stand  on  the  surface  be  porous,  the  oil  will  penetrate  too  deeply  and 

the  surface,  only  a  small  amount  of  mud  will  form  under  light  ^ill  interfere  with  the  bond  of  the  surface.     If  the  surface  be 

or   moderate    traffic.     A    street    that    is    oiled    systematically  covered  with  fine  material,  the  oil  will  mix  with  it  and  form 

for  a  series  of  years  gradually  acquires  an  oil-soaked  crust  a  mat  covering  which  is  not  durable. 

which   becomes  more  and  more  impervious  as  the  oiling  is  it   should   be   noted   that   the   general    statements    made 

repeated.     An  oiled  street  never  gets  to  the  place  where  it  above  apply  only  in  those  cases  where  a  light  petroleum  oil 

will  not  be  muddy  in  seasons  of  heavy  rainfall,  nor  will  the  ;,  ^^ed  f^r  dust  laying  and  not  to  the  construction  of  macad- 

surface   be   stable   in   ordinary  wet   weather   if   the   road   car-  am  by  the  penetration  method. 

ries  heavy  traffic.  

Unloading  the  Oil  From  Tank  Cars  Tests  were  recently  made  at  Columbia  University. 

The  oils  used  for  dust  suppression  can  be  purchased  so  New  York  City,  to  determine  the  relative  strength  of 

much  more  cheaply  in  tank  car  lots  than  in  barrels  that  it  is  concrete  made  With  slag  and  W.lth  trap-rock  as  aggre- 

always  advisable  to  purchase  in  such  lots.    If  the  town  be  so  gate.    The  trap-rock  was  graded  into  ^,J^,  and  J^-m. 

fortunate  as  to  have  a  siding  or  embankment  8  or  10  feet  sizes  and  smaller;  and   the   sand  was      Cow   Bay,     a 

high,  the  car  can  be  placed  thereon  and  the  oil  allowed  to  typical  product  from  Long  Island.     The  mixture  was 

run  into  the  sprinkler  wagon  from  the  tap  in  the  bottom  of  a  1 :2 :4,  and  the  test  pieces  were  cured  28  days     The 

the  tank  car  slag  concrete,  though  the  lighter  in  weight  (140.6  lbs. 

,r      „    '      ,         ■  r               .        -Ill         1  ■     »i    ^  per  cu.  ft.,  as  compared  with  154.5  lbs.  for  the  trap- 
Usually   such  a  siding  is   not   available   and   in   that   case  »,  ',  i^u  -j        ui^i         *        __ 
,        -^  ,                J,                                   ,,      ,,  ■  rock  concrete),  proved  to  be  considerably  the  Stronger 
the  oil  must  be  pumped  from  car  to  wagon.     i<or  this  purpose         r  ,-,       ^            tI                        •          i.  ^u  •  „ 

I  usu    c  1^      1/  s  F    1-  q£  ^^^  ^^^      jj.g  compressive  strength  per  sq.  in.  was 

the  ordinary  tank  pump  used  with  traction  engine  tanks  is  as  -  ,,j  -    „  ...        ,^         ,     ,       .     „    •        ,   „„  ..„„i.   *.„^(. 

■*   ,  .  ,      ,      , ,  ,        ,       ,         ,         c  .u     .     1  2,465.5  lbs.,  while  that  of  the  heavier  trap-rock  test 

good  as  anything.     It  should  be  placed  on   top  of   the  tank         '  ,      .  '„_-  .  ,, 

.  ,     ,,  .  If-  1  1        _  ..  1    t  was  only  i,y/j.»!)  ids. 

car  with  all  connections  made  of  pipe,  as  hose  does  not  last  -'  

long  in  oil.     If  a  small  steam  or  gas  engine  driven  pump  be  „,  \   ^   j  u      ..u     r\    t.     ■      r^^.  ^  .,_ t 

?,  , ,    .       ...     ,  .     i       *    .  ,       1  ,    .  ■.  Plans  now  completed  by  the  Ontario  Government 

available  it  will  of  course  be  faster  than  a  hand  pump,  but  it  ^  ^        .  ,^  ,-'...  .,  r^   ^     • 

7  ,       ,  .,  ,  r  1  .     r  for  extensive  road   construction   in   northern   Ontario 

is  not  worth  while   to  purchase   one   for  a   small  amount  or  ,  i   ^    .,^1  j-.,.         ^i  •  r  a><'i  c  atu-i 

'■  contemplate  the  expenditure  this  season  of  $615,(XX)  up- 

'^"^^-  ^j  Surface  Oilin  °"  ^^'^  '^^°''^-     ^^^^  ®""^  °^  $90,000  will  be  devoted  to 

°^    °  *^  a   highway   along   the   route   of   the   Temiskaming   & 

The  cost  of  preparing  a  street  for  the  oil  treatment  may  Northern  Ontario  Railway,  and  $75,000  to  a  road  along 

vary  from  2.5  cents  to  $1  per  lot  60  feet  wide,  but  it  is  hardly  ^j^^  Transcontinental  Railway.     A  trunk  road  will  be 

proper   to    charge    extensive   earth    work   against    the    oiling.  constructed  from  Sturgeon  Falls  to  Sudbury.     Appor- 

The  street  ought  to  be  kept  well  shaped   up  regardless  of  tionments  for  road-building  are  also  made  to  various 

whether  it  be  oiled  or  not.  di.stricts   as   follows:    Rainy   River.    $35,000;     Kenora. 

Some   cleaning  is   almost  always   necessary  prior   to   the  $25,000;  Port  Arthur,  $40,000;  Fort  William.  $50,000; 

oiling,  which  costs  from  30  cents  to  50  cents  for  each  60-  Sault   Ste.   Marie,  $50,000;   Sudbury,   $40,000;    North 

foot  lot  where  the  street  is  oiled  about  25  feet  wide.    The  oil  Bay,    $50,000;     Nipissing,    $35,000;     Haileybury   and 

can  be  unloaded,  hauled  and  distributed  for  about  $2  per  lot  South  Lorrain,  $55,000;  Other  roads,  $102,000. 
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Mr.  E.  S.  Matliieson,  Amherst,  N.S.,  has  been  appointed 
Town  Engineer  of  Trenton,   N.S. 

Mr.  E.  J.  Holland,  City  Engineer  of  Guelph,  Ont.,  has 
l)cen  appointed  Building  Inspector,  in  succession  to  Mr. 
Lambert. 

Mr.  J.  H.  Kennedy,  who  has  been  in  the  service  of  the 
Vancouver,  Victoria  and  ICastern  Railway  for  fourteen  years, 
part  of  the  time  as  Assistant  Chief  Engineer,  is  retiring. 

Mr.  L.  C.  Ord,  Works  Manager  of  the  C.  P.  R.  Angus 
Shops,  was  elected  President  of  the  Canadian  Railway  Club 
at  the  recent  annual  meeting  of  that  body  held  in  Montreal. 

Mr.  George  E.  Tcmplcman  has  been  appointed  Super- 
intendenl  of  Construction  and  Maintenance  of  the  Montreal 
Electrical  Commission,  in  succession  to  Mr.  I).  U.  .Mclntyre, 
resigned. 

A  private  cablegram  from  Mr.  R.  D.  Brown,  former 
City  Engineer  of  St.  Catharines,  confirms  an  unofficial  report 
that  Private  Walter  B.  Scott,  Assistant  City  Engineer  of  that 
city,  has  been  killed. 

With  the  death  of  Mr.  A.  A.  Cruickshank.  the  Govern- 
ment of  British  Columbia  have  lost  a  competent  official. 
Formerly  a  contractor,  Mr.  Cruickshank  was  appointed  Road 
Superintendent  for  the  Chilliwack  District  in  1909,  in  which 
capacity  he  held  the  reputation  of  being  the  best  road  builder 
in  the  province. 

A  cable  from  London,  Eng.,  announces  the  death  at 
the  front  of  Lieut.  C.  A.  R.  Tennant,  of  Montreal.  He  was 
connected  with  the  firm  of  C.  Tennant,  Sons  &  Company, 
Montreal,  Limited,  a  branch  of  the  well-known  British  firm 
of  iron  and  steel,  wire  rope  and  chain,  cast  iron  pipe  and 
chemical  merchants. 

Mr.  W.  T.  Donnelly,  of  New  York,  Consulting  Engineer 
for  the  Grand  Trunk  Pacific  Railway,  recently  inspected  the 
big  G.  T.  P.  drydock  at  Prince  Rupert,  B.C.  He  expects  that 
tliis  floating  dock,  which  is  estimated  to  cost  $2,500,000,  will 
be  completed  in  a  few  weeks.  The  dock,  which  has  a  capa- 
city of  20,000  tons,  is  604  feet  long  and  130  feet  wide. 

Mr.  W.  J.  Francis,  C.E.,  of  Montreal,  is  advising  the  city 
officials  of  Peterborough  with  regard  to  the  city's  new  sewer- 
age project.  This  work,  which  involves  an  outlay  of  a 
quarter  of  a  million  dollars,  will  include  a  pumping  station 
to  pump  the  sewage  across  the  river  to  the  disposal  plant,  and 
Mr.  Francis  has  been  called  in  to  decide  the  best  location 
for  the  pumping  station. 

Mr.  James  Barr,  a  member  of  the  staff  of  the  Toronto 
Civic  Works  Department,  was  among  those  who  went  down 
on  the  Lusitania.  The  late  Mr.  Barr,  who  was  born  in  1885, 
was  a  graduate  of  the  University  of  Glasgow.  He  entered 
the  service  of  the  Works  Department  in  1910,  and  later  be- 
came Chief  Assistant  to  Mr.  James  Milne,  Mechanical  and 
Electrical   Engineer  for  the  city. 

Mr.  Thomas  Adams,  of  the  Commission  of  Conserva- 
tion, Ottawa,  is  making  a  tour  of  the  West,  and  spoke  last 
week  in  Rcgina,  Calgary,  Swift  Current  and  Medicine  Hat. 
Mr.  Adams  in  all  cases  emphasized  the  necessity  of  taking 
care  of  the  growtli  of  the  cities  in  order  that  future  popula- 
tions should  have  no  cause  to  complain  of  the  way  in  which 
the  cities  had  been  built  up,  and  said  that  the  young  cities 
of  the  West  had  only  to  profit  by  the  experience  of  the 
eastern  cities  rather  than  to  follow  their  example  and  grow 
up  haphazard. 

S.  H.  Mundheini,  the  German  manager  of  the  Cement 
Products  of  Canada,  whose  plant  is  located  on  the  Island  of 


Orleans,  in  the  St.  Lawrence,  a  few  miles  below  Quebec, 
has  been  taken  into  custody  by  officers  of  the  Alien  Enemies 
Department,  and  will  be  interned  during  the  period  of  the 
war.  His  German  passport  showed  that  he  had  held  the  rank 
of  a  captain  in  the  German  army.  The  plant  of  which  he  was 
manager  employs  many  Germans,  and  has  been  constantly 
under  military  surveillance.  No  reasons  have  been  assigned 
for  his  sudden  arrest. 

Mr.  Robert  Munro,  for  many  years  President  of  the 
Canada  Paint  Company,  died  in  Montreal  on  May  22.  Mr. 
Munro  was  a  Scotchman,  and  in  1890  came  to  Canada  to 
establish  a  branch  of  the  Alexander  Ferguson  Company  of 
Glasgow,  paint  manufacturers;  subsequently  he  formed  a 
company  and  bought  the  business,  which  was  operated  under 
the  name  of  the  Canada  Paint  Company,  and  for  about  fifteen 
years  he  remained  with  the  concern  as  Managing  Director, 
until  the  business  was  acquired  by  the  Sherwin-Williams 
Company.     He  retired  from  active  business  three  years  ago. 

Charles  Leonard  Weisner,  for  the  last  five  years  Gen- 
eral Manager  of  the  National  Fire  Proofing  Company  of 
Canada,  Limited,  died  at  his  home  in  Toronto  on  May  15th. 
He  was  born  in  BufTalo,  N.Y.,  in  1863,  and  located  in  To- 
ronto eleven  years  ago,  having  been  connected  with  several 
contracting  firms  until  he  became  agent  for  the  National 
Fire  Proofing  Company  of  Pittsburgh,  Pa.  Later,  when  the 
Canadian  company  was  formed,  he  was  appointed  to  the 
position  he  held  at  the  time  of  his  death.  He  was  a  mem- 
ber of  the  Engineers'  Club  of  Montreal.  He  is  survived  by 
his  widow,  one  daughter,  and  two   sons. 

Vancouver  has  lost  one  of  its  pioneers  in  the  person  of 
Mr.  Walter  Moberly,  who  died  recently  at  that  city.  He  was 
born  in  England  in  1832,  and  came  to  Canada  in  1842.  His 
first  experience  as  an  engineer  was  gained  on  the  Northern 
Railway,  which  was  built  to  connect  Toronto  with  Barrie 
and  Penetanguishene.  In  1858  he  went  to  Victoria,  B.C., 
and  later  he  laid  out  the  city  known  as  New  Westminster. 
He  was  employed  in  making  the  survey  for  the  transcon- 
tinental line,  and  on  the  completion  of  these  surveys  Mr. 
Moberly  took  up  his  residence  in  Winnipeg,  where  he  car- 
ried on  his  profession  as  an  engineer  and  architect. 


Grant,  Smith  &  McDonnell,  the  contractors  for  the  new 
piers  being  built  for  the  Government  at  Ogden  Point.  B.C., 
are  building  additional  cribs  at  Esquimalt.  They  intend  to 
build  three  cribs  together  on  the  ways,  and  for  this  pur- 
pose the  structure  is  being  extended.  Under  the  new  ar- 
rangement it  is  expected  that  the  work  will  be  considerably 
facilitated,  every  modern  means  in  the  shape  of  machinery 
and  material  being  available  at  the  Rosebank  quarries. 


Another  step  has  been  taken  in  the  direction  of  making 
a  start  on  the  construction  of  the  new  Union  Station  at  To- 
ronto. The  obstacle  that  has  been  holding  up  the  financing 
of  the  scheme  has  been  removed  by  the  City  Council,  though 
somewhat  against  their  will.  The  G.  T.  R.  and  the  city 
could  not  agree  on  one  of  the  terms  governing  the  railroad 
lease  of  the  city's  property,  but  the  Council  at  last  decided 
to  accede  to  the  demands  of  the  G.  T.  R.  in  order  to  get  the 
work  started  as  soon  as  possible.  Now  that  the  transfer 
of  the  property  in  question  has  been  arranged  it  is  said  that 
the  Toronto  Terminal  Company  will  have  no  difficulty  in 
financing  the  work. 


The  United  States  Cast  Iron  Pipe  &  Foundry  Company 
are  opening  a  new  office  in  Kansas  City,  Mo.,  at  1404  R.  A. 
Long  Building.  The  new  office  will  be  under  the  charge 
of  R.  C.  Clifford,  formerly  of  the  St.  Louts  office  of  this 
company. 
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The  City  Council  of  Berlin,  Ont.,  have  decided  to  engage 
a  competent  engineer  to  report  on  the  trunk  sewer  and  to 
determine  whether  or  not  the  construction  is  faulty. 

Over  $240,000  was  spent  by  the  city  of  Hamilton  on 
road  work  under  the  local  improvement  plan  last  year. 
Sewer  construction  took  $41,600.  and  $14.'i.400  was  spent  on 
the  construction  of  sidewalks  and  curbs.  In  few  cases  were 
the   actual   costs   in   excess   of  the   estimates. 

With  capital  stock  of  $40,000,  Granite  Concrete  Block 
Company,  Limited,  have  been  incorporated  at  Toronto  by 
J.  A.  Livingston,  R.  Robinson,  M.  Robinson,  and  V.  M. 
Livingston.  The  company  will  manufacture  and  deal  in  ce- 
ment block,  burial  vaults  and  other  cement  products. 

The  plant  of  the  Union  Cement  Company  at  Brooks, 
near  Owen  Sound,  Ont.,  began  its  season's  operations  last 
week.  The  company  have  completed  alterations  to  the  plant 
which  will  render  the  production  more  economical,  and  they 
expect  a  full  season's  run,  in  spite  of  the  apparent  trade  de- 
pression  now   existing. 

The  Bowmanville  Gravel  Company,  Limited,  has  been 
incorporated  at  Bowmanville,  Ont.  The  provisional  direc- 
tors of  the  company  are  J.  T.  Marsh,  \.  C.  MacNaughton, 
C.  W.  Livingston,  and  A.  L.  Shaver,  and  the  company  will 
deal  in  gravel,  sand,  crushed  stone  and  other  builders'  sup- 
plies.    The  capital  stock  is  $40,000. 

P.  O'Donnell,  H.  J.  McNinley,  M.  D.  Albert.  J.  McFee- 
tors,  and  G.  E.  Buchanan  have  incorporated  The  New  On- 
tario Concrete  Building  and  Construction  Company,  Limit- 
ed, at  Sudbury,  Ont.  The  capital  stock  is  $40,000  and  the 
firm  will  carry  on  a  general  contracting  business  and  manu- 
facture concrete  blocks,  bricks  and  pipes. 

A  party  of  business  men  and  property  owners  of  the 
town  of  Ingersoll,  Ont.,  paid  a  visit  of  inspection  to  Aylmcr 
last  week,  and  gave  special  attention  to  the  permanent  brick 
and  concrete  roads  of  that  town.  The  town  of  Ingersoll  is 
seeking  information  on  the  paving  question,  and  the  visitors 
were  favorably  impressed  with  Aylmer's  brick  streets. 

Messrs.  Ewing,  Lovelace  and  Tremblay,  of  Montreal, 
are  making  a  complete  survey,  plan  and  levels  of  the  town 
of  Greenfield  Park,  Que.,  on  the  south  side  of  the  St.  Law- 
rence, opposite  Montreal.  The  officials  have  commenced  a 
town  planning  scheme,  and  the  data  to  be  furnished  is  partly 
in  connection  with  this  scheme,  and  partly  for  the  purpose 
of   public    improvements. 

The  first  shipment  of  pipe  sections  for  the  new  intake 
at  Brockville,  Ont.,  has  just  been  placed  on  the  job.  It  con- 
sists of  eight  57-ft.  lengths  of  30-inch  pipe,  constructed  of 
English  seamless  steel  tubing.  This  material  is  practically 
unbreakable,  and  is  far  superior  to  the  old  cast  iron  pipe. 
The  joints  of  the  intake  will  be  covered  with  concrete  an- 
chored to  the  bottom.  Seven  hundred  feet  of  the  new  intake 
will  extend  under  water  and  150  feet  will  be  on  land. 

During  the  present  year  the  Montreal  Harbor  Commis- 
sioners will  expend  $3,000,000,  of  which  $800,000  will  be  on 
the  addition  to  No.  1  elevator,  making  that  structure  the 
largest  elevator  at  any  Atlantic  seaport.  The  other  work 
includes  dredging  of  the  south  shore  channel,  the  material 
being  used  for  the  construction  of  wharves;  the  building  of 


a  concrete  roadway  on  the  south  shore,  the  extension  of 
piers,  the  construction  of  berths,  and  the  extension  of  the 
harbor  railway   system. 

One  of  the  largest  contracts  in  the  Province  of  Quebec 
this  year,  the  Quebec  Central  Station  for  the  C.  P.  R.  and 
Transcontinental  Railway,  has  been  let  to  the  Downing- 
Cook  Company,  Limited,  Montreal.  The  plans  have  been 
drawn  up  by  Mr.  H.  E.  Prindle,  of  Montreal.  The  station 
will  be  two  storeys  high,  of  granite  and  brick  construction. 
The  steel  work  will  be  supplied  by  the  Eastern  Canada  Steel 
and  Iron  Works,  Limited,  while  the  piling  will  be  on  the 
pedestal  pile  system  of  the  Mac.\rthur  Concrete  Pile  and 
Foundation    Company,    New    York. 

The  Lord  &  Burnham  Company,  of  Irvington-on-Hud- 
son,  N.Y.,  are  about  to  commence  operations  in  their  new 
$100,000  factory  at  St.  Catharines,  Ont.,  where  they  will 
manufacture  materials  for  greenhouses,  such  as  they  now 
manufacture  at  their  United  States  plant.  The  new  plant 
will  have  an  annual  output  worth  from  $350,000  to  $500,000. 
It  is  equipped  with  iron  and  woodworking  machinery  and 
will  give  employment  to  carpenters,  painters  and  glaziers, 
as  well  as  men  of  other  trades.  It  is  said  that  the  company 
will  offer  no  opportunities  to  American  interests  in  supply- 
ing future  equipment,  except  in  open  competition  with  Can- 
adian  dealers. 

The  stonework  for  the  large  new  filter  bed  at  the  sew- 
age disposal  works  at  Regina,  Sask.,  has  been  completed 
for  some  time,  and  the  city  is  now  awaiting  the  delivery  of 
the  steel  trusses  from  the  Regina  Foundry  before  complet- 
ing the  building.  All  the  other  materials  are  said  to  be  on 
the  ground.  The  new  bed,  which  is  rectangular  in  shape, 
will  have  double  the  capacity  of  the  four  round  filter  beds 
previously  constructed.  If  the  experiments  in  aerated  sew- 
age which  are  being  conducted  at  the  present  time  by  Mr. 
K.  O.  Wynne-Roberts  at  the  old  power  house  prove  a  suc- 
cess, it  is  more  than  likely  that  the  city  will  be  relieved  of 
the  expense  of  constructing  any  more  of  these  costly  filter 
beds. 

,\lthough  the  constructional  business  in  Montreal  is  still 
quiet,  there  are  signs  of  a  slight  improvement  in  several  de- 
partments. Trade  in  the  Province  generally  appears  to  be 
fairly  good,  and  this,  in  a  measure,  is  reflected  in  the  turn- 
over of  city  firms  who  have  country  customers.  A  few  im- 
portant contracts  have  been  let  recently,  notably  those  for 
the  joint  station  at  Quel)ec;  a  bath  at  Maisonneuve;  a  college 
at  Laval  des  Rapides;  St.  Michael's  parish  church,  Montreal; 
crypt  of  the  Oratoire  St.  Joseph  du  Mont  Royal,  Cote  des 
Neiges;  wing  of  the  Royal  Victoria  Hospital,  Montreal;  St. 
Denis  Theatre,  Montreal;  Bloomfield  and  Bancroft  Schools, 
Montreal;  and  a  number  of  smaller  schools  and  churches 
in  the  Province. 

The  Aztec  Oil  and  Asphalt  Refining  Company  of  Can- 
ada, Montreal,  have  made  a  proposal  to  the  city  of  Montreal 
to  construct  a  plant,  at  an  approximate  cost  of  $2,000,000. 
providing  that  the  city  will  agree  to  buy  asphalt  for  a  term 
of  ten  years  at  $16.45  per  ton.  The  company,  who  are  con- 
nected with  the  Interocean  Oil  Company,  of  New  York, 
propose  to  manufacture  the  various  by-products  in  addition 
to  the  asphalt.     The  Council  have  also  received  lenders  for 
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tlic  supply  of  asphaltic  matfrial,  together  with  samples. 
Prices  range  from  $14.27  to  $;i2  per  ton,  the  lower  quotation 
representing  a  considerable  saving  on  the  price  under  the 
contract  which  has  just  expired.  New  specifications  have 
been  lately  drawn  up,  and  the  twelve  samples  sent  in  were 
submitted  to  Messrs.  Milton,  Hersey  and  Crossley,  Prof. 
French,  of  McGill,  and  Prof.  Haynes,  of  Laval.  These  ex- 
perts recommend  the  acceptance  of  the  tender  of  Mr.  J. 
Baker.  Jr.,  of  New  York,   at  $14.27  per  ton. 

The  town  of  Cartierville,  P.Q.,  is  about  to  install  a  sys- 
tem of  water  filtration,  plans  for  which  have  been  drawn  up 
by  Mr.  H.  G.  Hunter,  C.  E.,  of  the  New  York  Continental 
Jewell  Filtration  Company.  Montreal,  under  the  instructions 
of  Mr.  F.  C.  Laberge.  the  Engineer.  The  plant,  built  of  re- 
inforced concrete,  will  have  a  capacity  of  a  million  gallons 
a  day,  and  is  to  be  on  specifications  by  the  New  York  Con- 
tinental Jewell  Filtration  Company,  Montreal.  The  water 
will  be  drawn  from  the  Ottawa  River,  the  intake  pipe  run- 
ning about  three  hundred  feet  into  the  stream.  The  plant 
will  be  located  about  150  feet  from  the  bank  of  the  river. 
The  water  will  flow  by  gravity  into  the  plant  and  will  then 
be  pumped  into  a  reservoir  about  one  thousand  feet  distant. 
The  town  has  purchased  the  piping  system  of  the  Montreal 
Public  Service  Corporation,  which  now  supplies  the  town 
with  water.  The  plant  will  consist  of  three  filter  units  hav- 
ing an  area  of  125  feet  of  sand  surface,  two  coagulating 
basins  with  a  combined  capacity  of  approximately  136,000 
U.  S.  gallons,  and  providing  for  a  coagulation  and  subsidence 
period  of  three  hours,  and  a  clear  water  basin  having  a  capa- 
city of  65,000  U.  S.  gallons.  The  contract  includes  the  pro- 
vision of  a  complete  system  of  coagulation  and  hypochlorite 
of  lime  solution  mixing  and  feeding  apparatus.  The  pumping 
plant  will  consist  of  a  low-lift  motor-driven  centrifugal  pump, 
and  a  high-lift  gasoline  engine-driven  centrifugal  pump,  each 
having  a  capacity  of  700  U.  S.  gallons  per  minute.  A  rotary 
pressure  blower  will  l>e  geared  to  an  alternating  current 
motor. 


Trade  Inquiries 


The  Weekly  Report  of  the  Department  of  Trade  and 
Commerce  contains  the  following  incpiirics  relating  to  Can- 
adian trade.  The  names  and  addresses  of  the  firms  making 
these  inquiries  can  be  obtained  liy  those  specially  interested 
in  the  respective  commodities  upon  application  to  the  In- 
quiries Brancli,  Department  of  Trade  and  Commerce,  Ottawa: 

621.  Heating  apparatus. — Catalogues  and  price  lists  of 
furnaces  arc  desired  by  a  Paris  broker  from  Canadian  manu- 
facturers. 

6:!(i.  Building  material. — .\  Paris  concern  desires  quota- 
lions  on  every  kind  of  l)uil(ling  material,  c.i.f.  French  port. 

660.  Railway  sleepers,  telegraph  poles  and  other  lumber. 
— A  firm  in  Dundee  desires  the  addresses  of  British  Colum- 
bia manufacturers  of  railway  sleepers,  telegraph  poles,  and 
other  lumber. 

661.  Steel  and  iron. — A  Nottingham  firm  inquires  for  sec- 
tions  and  joists   in   quantities.     Contracts   for    100   tons. 

662.  Rolled  steel  joists. — A  Loughborough  firm  using  ap- 
proximately ."j.ono  tons  of  above  per  annum,  in  British  Stand- 
ard sections  ranging  from  .l-inch  by  a-inch  to  24-incli  by  T/i- 
inch,  to  British  Standard  specification,  is  open  to  receive 
quotations  from  Canadian  manufacturers. 

663.  Steel  and  iron  sectional  materials.— .\  Stoke-on-Trent 
firm  is  open  to  receive  quotations  for  above,  such  as  flats, 
angles,  channels,  etc. 

665.  Steel. — .\n  Ipswich  firm  inquires  for  quotations  on 
steel  joists,  angles,  tees  and  flat  steel  in  good  quality  steel. 

666.  Steel. — A  firm  in  Leicester  is  open  to  receive  quota- 
tions for  steel  joists,  sections  and  plates. 


667.  Steel  channels. — A  Leicester  firm  inquires  for  manu- 
facturers of  n,  10  and  12  inch  channels,  lengths  up  to  about 
36  feet.  Also  round  mild  steel  bars  up  to  4  inches  diameter 
rising  by  lengths  and  quarters  and  above  i  inrli...,  ni.  i,.  r, 
inches  or  7  inches  rising  by  half  inche- 

669.  Steel. — A  Birmingham  firm  inquires  iur  exporters  of 
the  following  steel.  Prices  to  be  c.i.f.  Liverpool.  Birkenhead, 
Manchester,  or  c.i.f.  their  works— James  Bridge  Works, 
Darlaston.  Steel  to  be  British  Standard  specification  for  gen- 
eral building  construction,  as  revised  August,  1912,  and  to 
be  well  and  cleanly  rolled.  Joists  to  be  cold  straightened 
in  the  usual  way:  Five  tons  joists,  5  by  3  by  11  pounds,  in 
12  to  20-foot  lengths;  10  tons  joists,  8  by  4  by  18  pounds,  in 
16  to  24-foot  lengths;  10  joists,  12  by  5  by  32  pounds,  20 
feet  long  (B.9);  10  joists,  12  by  5  by  32  pounds,  22  feet  long 
(B.9);  10  joists  12  by  5  by  32  pounds,  24  feet  long  (B.»); 
5  tons  flats,  Z'A  by  H  inch,  20-foot  lengths;  5  tons  flats,  3 
by  H  inch,  20-foot  lengths;  5  tons  flats,  3  by  }^  inch,  20-foot 
lengths;  5  tons  flats,  S'A  by  ^  inch,  20-foot  lengths;  5  tons 
flats,  314  by  '/i  inch,  20-foot  lengths;  5  tons  flats,  4  by  |i 
inch,  20-foot  lengths. 


The  Charm  of  Quebec  and    the  Maritimes 

Wl  ill  the  approach  of  summer  there  are  many  who 
are  beginning  to  turn  their  thoughts  to  the  an- 
nual holiday.  With  the  pleasure  grounds  of 
Europe  cut  oflF  from  Canada  and  the  L'nited 
States,  it  is  fair  to  assume  that  Canada  will  receive  more  at- 
tention as  a  holiday  ground  than  ever  before.  For  this  rea- 
son the  Canadian  Government  Railways  (Intercolonial  Rail- 
way and  Prince  Edward  Island  Railway)  are  to  be  congratu- 
lated upon  the  publication  of  a  number  of  interesting  book- 
lets which  set  forth  the  charms  of  Eastern  Canada.  These 
booklets,  which  are  well  illustrated,  contain  full  information 
as  to  railway  and  hotel  rates:  but,  apart  from  this,  they  are 
informative  and  well  worthy  of  the  perusal  of  those  who  be- 
lieve in  "seeing  Canada  first." 

Here  is  a  tribute  to  Eastern  Canada  contained  in  one  of 
I  he  publications: 

A  glorious  summer  country  is  Eastern  Can- 
ada—a country  which  lies  by  the  sea  and  is  fan- 
ned by  cooling  breezes  from  the  ocean.  In  this 
land  are  green  hills,  shady  groves  and  fertile  %al- 
leys.  From  the  mountains  the  crystal  brooks 
come  leaping  with  the  music  of  gladness,  and  join 
with  the  noble  rivers  in  whose  clear  waters  dwell 
lordly  salmon  and  scarce  less  lordly  trout.  Near 
at  hand  are  forests,  as  yet  so  little  disturbed  that 
the  moose  and  deer,  now  and  again,  wander  close 
to  the  farmyards  of  the  adjacent  settlements,  and 
gaze  in  bewildered  surprise  at  the  man  whose 
hand  is  raised  to  slay  them.  .Mong  the  shore  for 
hundreds  of  miles  lie  land-locked  harbors,  where 
even  the  frail  bark  canoe  may  float  in  safety,  yet 
be  upon  the  waters  of  the  ocean,  and  from  the 
smooth  sand  beaches  a  child  may  venture  into 
the  buoyant  salt  water  and  fear  not.  In  this 
country  is  scenery  at  times  of  sweet  pastoral  sim- 
plicity, at  times  of  sublime  grandeur.  It  is  a  land 
where  civilization  has  made  its  way.  and  yet  not 
marred  the  beauty  of  nature.  It  is  a  country 
where  the  traveller  will  find  much  that  is  novel, 
much  that  will  charm,  and  much  that  will  ever 
remain  to  him  as  a  sweet  remembrance  of  a  pleas- 
ant clime. 

One  of  these  publications,  "Summer  Provinces  by  the 
Sea."  is  a  book  of  over  two  hundred  pages,  which  describes 
graphically  the  scenic  features  along  the  whole  road  of  the 
Canadian  Government  Railways,  .\nother  is  "La  Baic  de 
Chaleur,"  which  sets  forth  the  charms  of  this  estuary  of  the 
Restigouche.  Another  is  "Abegweit "  (cradled  on  the  waves) 
— a  fine  tribute  to  the  attractions  of  Prince  Edward  Island. 
.\nother  describes  the  scenic  grandeur  of  Cape  Breton  Is- 
land. 


Contracts   Department 

News     of    Special    Interest    to    Contractors,    En^neers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Berlin,  Ont. 

City  t^lerk  A.  H.  Millar  will  receive 
tenders  until  June  ;!rd  for  the  construc- 
tion of  about  3.000  square  yards  of  pave- 
ment. Alternative  tenders  are  required 
on  asphalt,  bitulithic,  and  vitrified  brick. 
Plans  at  office  of  City  Engineer,  H.  John- 
ston. 

Brussels,  Ont. 

Tlie  Village  Engineer,  John  Roger, 
Mitchell,  Ont.,  has  been  instructed  to 
prepare  plans  for  a  permanent  roadway 
and  curbing.     Clerk,  T.   S.  Scott. 

Tenders  will  be  received  until  June 
15th  by  the  Village  Clerk,  F.  S.  Scott,  for 
the  construction  of  paving  and  curbing 
on  Main  Street.  Plans  and  specifications 
at  offices  of  Engineer.  John  Roger,  Mit- 
chell, and  of  the  Clerk. 

Cayuga,  Ont. 

Tenders  on  the  construction  of  rein- 
forced concrete  pavement  will  be  receiv- 
ed until  June  7th  by  J.  VV.  Sheppard. 
Village  Clerk.  Plans  and  specifications 
at  offices  of  Jackson  &  Company,  Engi- 
neers, Temple  Building,  Brantford,  and 
the  Clerk. 

Chatham,  Ont. 

Tenders  will  be  received  until  June 
«th  by  Joseph  Gosnell,  Clerk  of  Kent 
County  Council,  or  Adams  &  Adams,  En- 
gineers, News  Building,  for  the  con- 
struction of  a  watermain  from  Emma 
Street  to  County   House  of  Refuge. 

Chatham  Township,  Ont. 

The  Township  Council  have  had  plans 
prepared  for  pumping  and  drainage  sys- 
tems. Engineer.  W.  G.  McGeorge,  15;! 
Queen   Street,   Chatham. 

Hull,  Que.  .   . 

.•\  by-law  has  Ijeen  passed  providmg 
for  the  extension  and  enlargement  of  the 
watermains  throughout  the  town.  Ap- 
proximate cost,  $100,000.  Engineer,  J. 
A.   Laforest. 

IngersoU,  Ont. 

The  Town  Council  have  decided  to  lay 
brick  pavement  on  cement  foundation  on 
Thames  Street,  and  plans  for  this  work 
will  be  prepared.     Clerk,  W.  R.  Smith. 

London,  Ont. 

Tenders  will  be  received  until  4  p.m., 
June  yth,  by  the  City  Clerk,  Samuel 
Baker,  for  the  construction  of  approxi- 
mately 18,000  square  yards  of  asphalt 
pavement  on  concrete  base.  1.900  feet  of 
10-inch  main  sewers,  and  2,300  feet  of  0- 
inch  private  connections.  Plans,  etc.,  at 
office  of  City  Engineer  H.  A.  Brazier. 

Mariposa  Township,  Ont. 

The  Township  Engineer,  A.  G.  Cavana, 
Orillia,  will  receive  tenders  until  3  p.m., 
June  7th,  for  the  excavation  and  comple- 
tion of  a  drain.  Plans  and  specification 
at  offices  of  Township  Clerk,  J.  B.  Wel- 
don,  Oakwood,  and  of  the  Engineer. 


Marmora,  Ont. 

The  Village  Council  arc  considering 
the  installation  of  a  water  pipe  system 
for  fire  fighting  purposes.  Estimated 
cost.  $10,000.     Clerk,    H.    W.   Sabine. 

Niagara  Falls,  Ont. 

The  City  Council  will  call  for  tenders 
shortly  on  the  supply  of  cement  for  pav- 
ing on  Robert  Street.  Clerk,  W.  J.  Sey- 
mour. 

Tenders  will  be  called  for  shortly  by 
the  City  Council  for  the  construction  of 
brick  paving  on  Queen  Street.  Engi- 
neer, F.  J.  .Anderson.  .Approximate  cost, 
$16,000. 

Orillia,  Ont. 

Tenders  for  the  construction  of  sewers 
will  be  received  until  June  4th  by  C.  E. 
Grant.  Town  Clerk.  Plans  and  specifi- 
cations at  office  of  City  Engineer,  J.  S. 
Blickensderfer,  and  of  the  Clerk. 

Peterboro,  Ont. 

The  City  Council  are  receiving  ten- 
ders on  the  construction  of  concrete,  as- 
phaltic  concrete  and  bitulithic  pavement 
on  various  streets.  Engineer,  R.  H.  Par- 
sons. 

St.  John,  N.B. 

A  quantity  of  ;i6-inch  water  main  will 
be  purchased  by  R.  W.  Wigniore,  Com- 
missioner for  Water  and   Sewerage. 

Stratford,  Ont. 

The  City  Council  have  decided  to  use 
lock  joint  sewer  pipe  in  the  construction 
of  the  projected  main  sewer.  Engineer. 
A.    B.   Manson. 

The  City  Council  have  passed  a  by-law 
to  authorize  the  borrowing  of  $50,000  for 
the  installation  of  a  gasoline  pumping 
plant  and  a  water  tower,  145  feet  high, 
with  a  capacity  of  500.000  gallons.  Ten- 
ders will  be  called  for  by  the  Hydro- 
Elcctric  Commissioners,  Continental  Life 
Building,  Toronto. 

Tenders  for  the  construction  of  an 
elevated  water  tower  of  500,000  Imperial 
gallons  capacity  will  be  received  until 
June  25th  by  Ontario  Hydro-Electric 
Power  Commission,  Continental  Life 
Building,  Toronto.  Specifications  and 
forms  of  tender  with  F.  A.  Gaby,  Chief 
Engineer,  care  of  Commission. 

Windsor,  Ont. 

The  City  Council  contemplate  laying 
about  7  miles  of  watermains.  varying 
between  6-inch  and  30-inch  in  size.  Sec- 
retary, W.  A.   Hanrahan. 

Winnipeg,  Man. 

Tenders  will  be  received  until  June 
4th  by  M.  Peterson,  Secretary  to  Board 
of  Control,  for  the  supply  of  sewer  pipe 
and  specials.  Plans  and  specifications  at 
office  of  Engineer,  W.  P.  Brereton,  33:i 
James  Avenue. 

CONTRACTS  AWARDED 

London,  Ont. 

The  City  Council  have  let  contracts 
for  the  construction  of  sewers  to  the  fol- 


lowing firms: — Connolly-.\gnew  Con- 
struction Company.  606  .■\vcnue  Road, 
Toronto,  $38,900-  W.  McCracken,  Lon- 
don, $5,500;  Webster  Construction  Com- 
pany. 

Toronto,  Ont. 

The  Board  of  Control  have  awarded 
the  following  contracts: — asphalt  paving 
on  Wellingtoti  Street  West,  to  Commis- 
sioner of  VVorks,  R.  C.  Harris,  City  Hall, 
at  $18,797;  asphalt  paving  on  St.  Nich- 
olas Street  to  Godson  Contracting  Com- 
pany, Manning  Chambers,  at  $1,165;  con- 
crete curbs  on  Wellington  Street  to 
Standard  Concrete  Paving  Company,  18 
Carey  Road. 

The  contract  for  the  construction  of 
.■\rgyle  Street  stonn  overflow  sewer.  Sec- 
tion No.  3.  has  been  awarded  by  the 
Board  of  Control  to  Orpen  Company, 
Limited,  165  King  Street  W.,  at  $44,000. 

Vercheres,  Que. 

i  lie  general  contract  for  the  erection 
of  a  bridge  has  been  let  by  the  Munici- 
pal Council  to  J.  Trudeau  &  J.  E.  Mes- 
sier, Varennes,  Que.  .\pproximate.cost, 
$.{,000. 

Westmount,  Que. 

A  contract  for  asphalt  paving  has  been 
let  by  the  City  Council  to  Warner-Quin- 
lan  Asphalt  Company,  745  St.  Catherine 
Street  W.,  Montreal. 


Railroads,  Bridges  and  Wharves 

Blanshard  Township,  Ont. 

Tenders  will  be  received  until  June  7th 
by  the  Township  Clerk.  J.  H.  Q.  Jamie- 
son.  R.  R.  No.  6,  St.  Mary's,  Ont..  for 
work  on  two  bridges  on  Base  Line.  Work 
to  consist  of  painting  abutments  and  the 
construction   of   cement   flooring. 

Broadview,  Sask. 

Tenders  will  be  called  for  shortly  for 
the  construction  of  a  subway  at  Ninth 
Avenue  and  Front  Street  for  the  C.  P.  R. 
Engineer.  J.  C.  Holden,  Divisional  Engi- 
neer, Winnipeg.  Approximate  cost,  $65,- 
000. 

Cape  Breton,  N.S. 

Tenders  will  be  received  until  June 
8th  by  J.  W.  Pugsley,  Department  of 
Railroads  and  Canals,  Ottawa,  for  the 
construction  of  eight  bridges  on  main 
line  of  Intercolonial  Railway.  Sydnej' 
Sub-Division.  Plans  and  specifications 
at  offices  of  Chief  Engineer,  Moncton, 
.\.B.,  Resident  Engineer.  Glasgow,  N.S., 
and  the  Secretary,  Ottawa.  Reinforced 
concrete  construction. 

I,orne  Township,  Man. 

Tenders  for  the  construction  of  seven 
or  eight  tile  and  timber  bridges  will  be 
received  until  June  5th  by  Damien  La- 
bossiere.  Municipal  Office.  Somerset, 
Man.  Plans  and  specifications  with  Mr. 
Labossiere.  and  at  Public  Works  De- 
partment, Winnipeg. 

Milton,  Ont. 

Tenders  for  the  construction  of  a  ce- 
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The  Activities  and  Inactivities  of  the   Gity 
of  Montreal 

ON'R  of  the  immediate  re.siilt.s  of  the  otitbreak  of 
war  wa.s  the  practical  cessation  of  activities 
in  relation  to  municipal  exi)endittire.  In  some 
instances  schemes  were  postponed,  in  others 
works  were  stopped,  and  tliere  was  a  disinclination  to 
consider  any  outlay  except  that  which  was  imperative. 
Since  that  date  there  has  been  a  decided  change  in  the 
direction  of  a  more  Hberal  expenditure.  A  compari- 
son of  the  notices  in  the  Tenders  and  For  Sale  Depart- 
ment of  The  Contract  Record  indicates  that  munici- 
palities are  gradually  increasing  their  appropriations. 

The  war  has  served  a  useful  purpose  in  that  it  has 
forced  municipalities  to  take  stock  and  to  examine 
more  closely  into  their  expenditures  on  improvements. 
In  the  boom  period  there  was  a  tendency  to  make  lav- 
ish outlays  without  a  due  consideration  of  the  finan- 
cial obligations  whicii  were  being  incurred,  and  to  run 
up  heavy  bills  without  considering  the  cost.  In  the 
\Vest  the  rivalry  between  cities  has  not  been  without 
its  influence.  We  have  been  going  too  fast,  and  now 
that  Cireat  Britain  is  perforce  obliged  to  discontinue 
lending  us  money  on  such  a  liberal  scale  a  halt  has 
been  called.  To  a  certain  extent  the  United  States 
has  supplied  the  deficiency,  but  it  may  be  taken  for 
granted  that  the  borrowing  by  municipalities  will  be 
restricted  in  view  of  the  European  situation. 

Undoubtedly  by  far  the  greater  proportion  of  the 
borrowed  capital  has  been  spent  on  necessary  and  re- 
productive schemes,  but  one  cannot  ignore  the  fact 
that  in  too  many  instances  debts  have  been  incurred 
too  willingly,  and  that  there  has  been  a  large  amount 
of  waste.  The  city  of  Montreal  is  an  example  of  a  city 
with  an  ever-increasing  debt  combined  with  methods 
of  expenditure  which  are  open  to  serious  criticism. 
Although  there  has  been  an  improvement  since  the 
days  of  the  Cannon  inquirj-,  there  is  still  a  large  leaven 
of  the  aldermanic  system  which  made  for  outrageous 
expenditures  in  the  different  wards.  The  appointment 
of  Controllers  curtailed  the  pernicious  system  of  pa- 
tronage under  which  the  aldermen  were  constantly 
manoeuvring  for  heavy  outlays  in  their  particular  dis- 
tricts ;  but  the  hands  of  the  Ctmtrollers  are  still  par- 
tially tied  owing  to  the  opposition  of  many  aldermen. 
who  regard  with  disfavor  the  powers  of  the  Control- 
lers, and  who  are  anxious  to  return  to  the  good  old 
days  when  they  exercised  patronage.  Efforts  have 
been  made  to  curtail  the  jurisdiction  of  the  Controllers. 
but  fortunately  Premier  Couin  was  wide  awake  enough 
to  veto  the  proposed  charter  amendments  and  to  coun- 
teract the  lobbying  of  the  reactionary  aldermen. 

The  enormous  increase  in  the  expenditure  of  Mon- 
treal is  shown  in  a  return  just  compiled  by  the  City- 
Comptroller.  In  five  years  the  debt  has  more  than 
doubled ;  in  December,  1909,  the  consolidated  debt 
was  $36,029,995,  while  in  December,  1914.  it  was  $78.- 
.304,020— an  increase  of  $42,274,02.5.  It  is  estimated 
that  the  debt  per  head  is  $150  against  $66  five  years 
ago,  part  of  this  increase  being  due  to  the  annexation 
of  outlying  districts.  While  much  of  the  borrowed 
money  has  been  well  spent,  any  one  acquainted  with 
the  later  municipal  history  of  the  city,  and  with  the 
scandals  which  have  surrounded  certain  public  works, 
can  give  a  pretty  shrewd  guess  at  the  enormous  waste 
— to  put  it  mildly — that  has  accompanied  this  heavy 
increase  in  the  public  debt.  The  city  has  added  to 
its  pay-roll  of  employees  at  an  alarming  rate:  in  1908, 
166,396  people  were  employed,  the  cost  being  $2,641.- 
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Oil;  in  1914  the  figures  were  556,222  and  $8,635,700. 
The  situation  has  become  so  serious  that  Controller 
Hebert,  who  is  responsible  for  the  finances,  predicts  a 
deficit,  when  the  interest  charges  are  paid.  Here  is 
an  instance  of  a  city  going  at  too  great  a  pace,  and  of 
adding  millions  upon  millions  without  looking  to  the 
future.  The  depression  has  forced  the  city  to  limit  its 
outlays  on  improvements,  and  it  has  had  to  omit  from 
the  budget  many  works  which  were  at  first  proposed. 
The  aldermanic  interference  with  the  Controllers'  re- 
ports has  been  so  continuous  that,  as  a  way  out  of  the 
friction  which  naturally  follows,  it  has  been  proposed 
to  abolish  the  Council,  substituting  for  it  a  body  of 
well-paid  Controllers,  experts  in  various  piiases  of 
local  government  and  engineering,  who  will  each  be 
responsible  for  the  management  of  a  particular  de- 
partment. The  present  plan  of  divided  control  has  not 
been  a  success,  and  as  the  old  aldermanic  regime  is 
an  impossible  one,  from  the  point  of  efficiency  and  of 
sjjending  money  on  improvements  to  the  best  advan- 
tage, the  appointment  of  several  business  men  to  run 
the  cit)'  on  business  lines  is  at  least  worth  a  trial.  Two 
or  three  American  cities  have  decided  to  adopt  the 
"pay-as-you-go"  system  of  administration — to  pay  for 
improvements  out  of  revenue  instead  of  borrowing. 
Although  this  has  decided  disadvantages,  at  any  rate 
it  would  prevent  the  accumulation  of  huge  debts,  the 
interest  on  which  is  a  serious  burden  to  the  citizens. 


The  Economy  of  Testing 

THERE  are  certain  bed-rock  truths  which  have 
been  established  by  experience  and  the  test 
of  time.  It  would  be  very  foolish  to  pro- 
ceed in  a  contrary  direction  unless  one  court- 
ed disaster,  or  at  least  a  partial  failure.  It  is  not 
always  a  question  of  the  use  of  the  right  materials, 
but  of  their  quantity  and  quality.  A  ton  of  clean  bal- 
last and  a  hundredweight  of  cement  will  not  make  a 
good  floor  any  more  than  dirty  sand  and  poor  lime  will 
make  a  good  ceiling.  It  is  evident,  therefore,  that 
there  must  be  great  economy  in  following  the  results 
gained  by  testing.  By  testing  one  gets  to  know,  and 
the  accumulation  of  this  knowledge  allows  of  the  car- 
rying out  of  work  on  right  and  safe  lines.  It  is  known, 
for  instance,  that  the  design  of  a  certain  pipe  for  a 
certain  purpose  under  certain  conditions  should  be  of 
such  a  material  and  of  such  a  strength,  because  past 
experience  has  taught  that  it  should  be  so ;  but  a  fur- 
ther test  is  required.  The  pipe  may  hold  up  to  all 
the  proper  dimensions,  and  may  look  very  good,  but 
it  is  necessary  that  it  should  also  be  tested  in  its  work- 
ing position.  In  a  recent  case  iron  water  pipes  were 
cast  and  tested  at  a  foundry  under  the  supervision  of 
an  inspector.  The  pipes  were  struck  with  a  hammer  in 
all  their  parts  while  under  pressure,  and  test  bars 
of  the  metal  actually  used  were  also  carefully  proved. 
Subsequently  the  pipes  when  laid  were  tested  in  the 
trenches  by  hydrostatic  pressure  to  50  lbs.  to  a  square 
inch  above  the  working  pressure,  the  result  being  that 
460  10-in.,  89  6-in.,  97  4-in.,  and  10  2-in  pipes,  weigh- 
ing about  141  tons,  or  over  8  per  cent,  of  the  total 
weight  delivered,  were  rejected.  Can  any  one  but 
a  town  surveyor  realize  what  it  would  have  meant  to 
have  lived  in  that  town  had  the  final  test  not  been 
carried  out  before  the  system  was  completed?  Rule 
of  thumb,  or  "having  a  shot  at  it,"  may  be  an  easy 
way  of  taking  up  responsibility,  but  it  is  not  usually 
economical.  As  one  cannot  take  the  cover  off  the 
earth  and  see  the  conditions  below,  it  behoves  us  to 


use  the  boring  tool  or  the  sunk  shaft  to  ascertain  as 
much  as  we  can.  It  has  been  said  that  70  to  80  per 
cent,  of  the  failures  of  works  subject  to  earth  pres- 
sure are  those  constructed  in  clay,  and  most  of  the 
failures  of  reservoir  dams  have  occurred  through  the 
movement  of  the  clay  foundations.  We  may  be  sure 
that  had  such  clay  been  known  to  be  treacherous  it 
would  not  have  been  relied  upon.  Settlements  and 
other  mishaps  frequently  occur  from  buildings  being 
erected  on  unknown  foundations,  whereas  such  hap- 
penings would  be  prevented  if  adequate  investigation 
and  trial  were  made  of  the  ground  previously.  On 
the  other  hand,  the  extra  careful  rule-of-thumb  man 
may  cause  great  waste  of  materials  by  ignorantly  over- 
doing the  necessary  margin.  Knowledge  leads,  of 
course,  to  a  great  saving  in  expenditure,  allowing  as 
it  does  a  sufficiently  large — but  not  too  large — margin 
of  safety. 

A  definition  of  dirt  is  "matter  in  the  wrong  place;" 
in  many  instances  this  would  be  a  good  definition  of 
waste,  too — a  waste  caused  by  the  use  of  unsuitable 
materials.  Failures  in  road  surfacing,  failures  in  roof 
covers,  failures  in  wall  painting,  and  the  rest,  are  evi- 
dences of  the  lack  of  testing  or  experience.  The  good 
soldier  is  the  man  of  tested  qualities,  upon  whom  his 
General  may  rely.  It  is  economical  to  employ  such 
a  man — he  is  worth  many  untrained,  untested,  raw  re- 
cruits. It  is  the  same  in  the  engineering  sphere — we 
shall  be  best  served  by  using  materials  that  have  stood 
the  test — bricks  from  the  good  brickyard,  granite  from 
the  good  quarry,  pipes  from  the  good  foundry.  There 
is  no  economy  in  using  bricks  which  are  affected  by 
frost,  or  granite  that  pulverizes  under  the  steam  roller, 
or  pipes  that  burst  under  working  pressure,  because 
they  may  be  cheap  to  buy.  How  are  we  to  be  sure  of 
the  quality  of  our  materials?  Only  by  testing,  carried 
out  either  by  ourselves  or  by  others  upon  whom  we 
may  rely.  How  often  the  engineer  and  surveyor  sighs 
for  an  expert  opinion  on  some  material  which  he  would 
like  to  use  but  which  he  has  had  no  opportunity  of 
testing  himself.  He  dare  not  risk  it  on  the  recom- 
mendation of  the  interested  purveyor,  although  it  may 
possess  the  merits  claimed  for  it  in  the  lurid  leaflet. 
Where  a  material  or  system  has  been  tested  thorough- 
ly by  a  careful,  disinterested  investigator  it  would  be 
most  valuable  if  the  result  could  be  scheduled  in  some 
permanent  way  for  the  use  of  official  engineers — in 
which  case  the  length  of  the  visits  of  various  com- 
mercial travellers  would  be  much  curtailed.  Then  a 
reference  to  the  suggested  schedule  concerning  some 
material  or  process — for  which  every  excellence  was 
claimed — would  show  the  opinion  of  the  expert  in- 
vestigator, and  his  verdict,  "unsatisfactory,"  "inferior," 
"not  reliable,"  "good,"  "excellent,"  as  the  case  might 
be,  would  lead  to  a  great  saving  in  time  and  trouble, 
to  say  nothing  of  future  heartburning.  It  may  be  con- 
tended that  the  technical  press  at  the  present  time  does 
print  a  good  deal  of  i«|rmation  on  these  lines.  That 
is  so;  but  it  is  not  m'^4  province  of  that  press  to  do 
what  is  needed,  espe(?Jfeily  in  the  matter  of  protected 
articles.  Life  is  short,  and  it  seems  a  pity  for  know- 
ledge acquired  through  laborious  hours  to  be  lost,  and 
for  man  after  man  to  tumble  into  mistakes  which  could 
be  avoided  by  a  reference  to  a  book  of  duly  recorded 
investigations  or  observations.  Just  as  the  tradesman 
finds  it  economical  to  test  the  suspiciously  new-look- 
ing florin  that  may  be  tendered  to  him,  so  the  engineer 
would  find  it  economical  to  test  the  new  materials — 
as  well  as  the  old — that  may  be  oft'ered  for  municipal 
consumption. — The  Surveyor,   London,   Eng. 
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Assessing  the  Cost  of  Water  Main  Extensions 
by  Municipally  Owned  Water-Works 


By  D.  A.  Reedt 


FEW  subjects  arc  of  more  f^eneral  interest  to  the 
officials  of  water  dci)artments  than  the  meth- 
ods employed  by  various  municipalities  in  the 
assessing  of  the   costs  of   water   main   exten- 
sions.    The  procedure  at  Duluth,  Minn.,  is  here  de- 
scribed.    The  method  is  .simple  and  rational,  and  is 
easily  app.lied. 

An  improvement  of  any  kind  which  is  largely  local 
in  nature — that  is,  one  which  from  the  nature  of  its 
construction  is  largely  an  accommodation  to  the  abut- 
ting property — is  found  in  lateral  sewers  and  water 
mains  of  minimum  capacities  supplying  or  .serving 
local  properties  only,  which  do  not  provide  capacities 
in  excess  of  local  requirements,  and  which  are  not 
indispensable  for  serving  more  distant  territory. 

A  city-owned  utility  usually  has  the  power  to  as- 
sess certain  benefits,  whether  the  party  interested 
chooses  to  be  a  consumer  or  not.  Applying  this  fact 
to  sewers  and  water  mains  the  proper  method  would 
be  to  assess  the  cost  of  construction,  or,  in  other 
words,  the  capital  investment,  against  the  property 
that  it  is  possible  to  serve.  The  costs  of  operation, 
however,  should  be  levied  against  the  parties  purchas- 
ing the  output  or  using  the  service. 

In  the  case  of  a  municipal  water  supply  these  mat- 
ters seem  to  be  much  easier  of  solution,  and  it  seems 
quite  practicable  to  assess  the  costs  of  construction 
directly  upon  the  property  su.sceptible  of  being  served, 
and  to  assess  the  operating  costs  directly  upon  the 
customers  or  patrons  of  the  utility,  in  proportion  to 
the  quantity  of  water  consumed.  This  condition,  it 
must  be  observed,  is  not  met  entirely  by  a  rate  charged 
upon  a  demand  and  output  basis  such  as  is  in  effect  in 
New  Orleans,  for  the  reason  that  the  demand  charge 
does  not  extend  to  vacant  i)roperty. 

This  fact  will  appeal  to  those  who  believe  that 
vacant  property  should  not  escape  taxation  for  any  im- 
provement that  directly  enhances  its  value.  It  would 
also  seem  to  be  a  fair  check  or  restraint  upon  interests 
that  invest  in  idle  property  with  a  view  to  gain  which 
results  largely  from  the  activities  of  others. 

It  is  assumed  that  a  municipal  water  plant  should 
be  self-sustaining  in  every  sense  of  the  word.  It 
should  neither  give  nor  receive  any  benefit  or  con- 
sideration of  any  kind  from  the  taxpayer,  the  city,  or 
the  individual. 

A  water  main  in  which  the  size  is  in  excess  of  the 
minimum  may  be  classilicd  as  serving  tw(>  ])urposes— 
the  service  to  the  property  directly  abutting,  and  the 
service  to  properties  located  more  distantly  from  the 
source  of  supply.  In  the  first  instance,  for  the  pur- 
pose of  this  discussion,  a  6-in.  service  may  be  consid- 
ered as  sufficient,  and  all  sizes  in  excess  of  6  ins.  for 
the  additional  service  to  those  more  distant.  Assess- 
ments against  abutting  properties  for  the  6-in.  main 
are  easily  applied.  For  costs  of  main  in  excess  of  this 
size  the  only  practicable  way  appears  to  consider  the 
additional  cost  as  a  part  of  the  general  distribution 
system,  the  expense  of  which  has  to  be  absorbed  by 
the  utility  and  included  in  the  consumer's  rates  charge- 

•Abstrnctcd  tiy  Enirinooriiitr  and  ("ontrivotinK  from  n  paper  before  the 
Annual  Convention  of  the  .\nieiH'«n  Waterworks  Assoointlon, 
tManager,  Water  anil  I^i>tlil  Departinont,  Duluth.  Minn, 


able  as  operating  costs.    The  direct  assessment  to  the 
abutting  i)roperty  for  the  6-in.  main  (this  size  being 
used  as  a   matter  of  convenience)    may   be  assessed 
against  the  abutting  property  by  means  of  either  of 
two  methods:  first,  in  the  total,  on  the  completion  of 
the  work,  which  is  paid  by  (jne  assessment ;  second, 
the  principal  being  furnished  from  the  funds  of  the 
utility,  a  percentage  may  be  assessed  annually  against 
the  property  to  cover  interest  and  sinking  fund  upon 
the  investment.    After  a  term  of  years  the  percentage 
assessment  will  have  returned  enough  money  to  the 
utility  to  cover  the  principal  as  well  as  the  interest  up- 
on  the   investment.     Ordinarily    the    vacant   property 
thus  assessed  should  continue  to  pay  the  assessment 
for  the  full  term  of  years  necessary  to  wipe  out  the 
original  costs.     Improved  property,  using  water  and 
paying  for  it  upon  meter  rates,  would  be  entitled  to 
some  credit  or  rebate  on  account  of  these  rates,  es- 
pecially if  the  rates  are  based  upon  capital  investment 
expense  as  well  as  upon  operating  costs  upon  the  en- 
tire plant.     Assuming  for  the  purpose  of  illustration 
that  one-half  of  the  water  rates  are  to  cover  interest 
and  sinking  fund  expense,  and  that  the  balance  is  to 
cover  operating  costs,  including  depreciation,  it  will  be 
found  necessary  to  credit  one-half  of  the  customer's 
water  rates  against  his  assessment.     This  credit  will 
ordinarily  retire  the  annual  percentage  assessment  up- 
on improved  property,  unless  the  cost  of  constructing 
the  extension  was  large  and  the  consumer's  consump- 
tion  was  low.     If  his    consumption    is    considerably 
more  than  necessary  to  wipe  out  his  individual  assess- 
ment, the  surplus,  of  course,  should  be  appHed  pro 
rata  to  lessen  the  tax  upon  the  vacant  property.     It  is 
quite  possible  for  the  consumption  on  an  extension  to 
increase  to  such  an  extent  that  the  overplus  of  credits 
will  be  sufficient  to  retire,  all  the  assessment  against 
the  vacant  property  upon  that  particular  extension — 
in  which  case,  having  reached  that  point,  all  assess- 
ments should  be  discontinued,  as  the  customers  are 
carrving  the  entire  expense  of  the  extension,  including 
capital  investment  as  well  as  operating  costs.     This 
may  be  accomplished  even  at  the  end  of  one  year  or 
two  years,  or  possibly  ten  or  fifteen  years,  depending 
upon  the  rate  of  the  percentage  assessment  against  the 
property,  the  interest  and  sinking  fund  factor  in  the 
rates  charged  for  the  water,  and  the  amount  of  the 
consumption  upon  the  extension. 

It  is  also  quite  possible  that  an  extension  may  be 
made  where  there  is  no  consumption  for  the  first  year. 
In  this  case  all  the  property  pays  the  percentage  as- 
sessment with  no  credits,  and  the  utility  receives  the 
exact  amount  necessary  to  pay  interest  and  sinking 
fund  charges. 

The  method  employed  at  Duluth,  Minn.,  in  which 
a  gas  utility  is  also  operated  in  connection  with  the 
water  system,  the  pipes  being  laid  in  the  same  trench, 
has  been  to  assess  annually  against  the  abutting  pro- 
perty 8  per  cent,  of  the  total  cost  of  each  extension  as 
represented  by  a  4-in.  gas  and  a  6-in.  water  main,  it 
having  been  established  that  sizes  in  excess  of  these 
dimensions  would  be  more  or  less  of  a  general  benefit 
to  all  customers  and  property  and  permit  of  the 
strengthening  of  the  system  to  benefit  other  customers 
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outside  of  those  served  by  that  particular  extension. 
The  proportion  of  charges  against  the  abutting  pro- 
perty has  been  based  upon  5  per  cent,  for  interest  and 

3  per  cent,  for  sinking  fund,  assesed  annually  for  a 
period  of  fifteen  years.    A  3  per  cent,  contribution  to  a 

4  per  cent,  sinking  fund,  however,  will  not  retire  the 
princii)al  in  less  than  22  years,  but  for  various  reasons 
it  has  been  considered  advisable  to  limit  the  duration 
of  annual  assessments  to  a  fifteen-year  term.  A  special 
discount  of  25  per  cent,  is  allowed  to  those  paying  the 
total  amount  in  one  i)ayment.  These  assessments  are 
made  according  to  the  frontage  of  the  lot,  without 
reference  to  its  depth.  However,  the  frontage  of  the 
lot  is  not  considered  necessarily  as  being  the 
side  abutting  on  the  street  upon  which  the 
extension  is  made;  it  may  lie  parallel  to  the  mains  and 
front  on  another  street.  It  is  assessed  the  same  as 
other  lots  of  the  same  frontage  dimension.  Subse- 
quently, if  mains  are  laid  in  front  of  the  short  side,  no 
assessment  is  made  therefor  on  this  particular  lot, 
which  of  course  can  receive  no  benefit  from  a  second 
extension.  Against  this  assessment  is  credited  one- 
half  of  the  water  and  one-third  of  the  gas  rates  paid 
by  the  occupant  of  the  premises,  it  being  estimated 
that  these  proportions  are  necessary  factors  in  a  rate 
that  will  yield  the  proper  amount  of  revenues  for 
maintaining  and  operating  the  plant. 

The  principles  and  results  involved  in  the  methods 
as  outlined  above  seem  to  be  as  follows : 

1.  All  charges,  whether  of  installation  or  of  opera- 
tion against  property  or  a  customer,  are  based  upon 
actual  cost. 

2.  Costs  of  distributing  systems  are  ordinarily 
borne  by  abutting  property  except  when  the  consum|)- 
tion  is  sufficiently  large  to  assume  the  whole  or  part 
of  this  expense,  when  the  charge  is  gradually  trans- 
ferred to  the  customer. 

3.  The  customer  bears  operating  costs  and  such 
installation  charges  as  cover  reservoirs,  pumping  ma- 
chinery, stations,  intakes,  and  the  larger  distributing 
mains. 

4.  As  the  municipal  plant  increases  in  size  and  in 
the  amount  of  its  reveiuies,  its  percentage  of  indebt- 
edness will  gradually  decrease,  and  the  proportion  of 
interest  and  sinking  fund  in  the  rates  charged  for 
water  will  decrease  until  eventually,  when  no  indebt- 
edness exists,  this  factor  will  become  zero  and  there 
will  be  no  credits  against  the  assessments.  They  will 
have  to  be  met  in  full  cash  payments,  or  the  consumer 
may  discount  the  entire  amount  of  his  individual  as- 
sessment by  paying  cash,  taking  advantage  of  the  25 
per  cent,  discount. 

5.  The  percentage  plan  enables  the  small  property 
owner  who  is  a  consumer  to  obtain  extensions  on  very 
easy  terms,  with  i)ractically  no  additional  expense 
over  and  above  the  regular  water  rates. 

6.  It  seems  to  be  a  practicable  way  for  real  estate 
owners  to  .secure  extensions  of  gas  and  water  service 
in  newly  platted  additions  without  throwing  any  of  the 
burden  upon  the  utihty  or  its  customers. 

7.  It  furnishes  a  profitable  investment  at  8  per 
cent,  net  for  the  sinking  fund  of  the  department  until 
the  time  arrives  when  it  will  be  needed  to  retire  bonds, 
at  which  time,  if  the  money  or  any  portion  of  it  cannot 
be  withdrawn,  refunding  bonds  or  new  bonds  in  whole 
or  in  part  may  be  issued.  Eventually,  if  the  rates  for 
service  have  been  established  correctly,  the  time  will 
be  reached  when  its  entire  indebtedness  will  be  retired. 
This  will  be  true  if  depreciation  and  maintenance  have 
been  provided  for  in  the  operating  expenses  as  well  as 
intere-st  and  sinking  fund  on  the  indebtedness. 


Munitions  of  War  from  Canadian  Sources 

^  I  "M 1  li  manufacture  of  toluol  has  been  commenced, 
I  for  the  first  time  in  Canada,  at  the  works  of 
JL  the  Dominion  Steel  Company  at  Sydney,  N.S. 
Toluol  is  a  by-pr(jduct  of  coke  ovens,  and  is 
used  in  the  manufacture  of  high  explo.sives.  The  pro- 
duction of  lead  in  Canada  for  war  purposes  has  now 
reached  60,000  tons.  It  comes  from  Trail,  B.C.  Con- 
sideration is  still  being  given  to  the  proposal  to  refine 
copper  in  Canada,  and  it  has  been  pointed  out  that  the 
freight  rate  on  copper  matter  shipped  to  the  United 
States  refineries  is  $10  a  ton,  in  addition  to  duty.  Re- 
fined copper  is  also  subject  to  a  duty  on  re-entering 
Canada.  It  is  believed  that  the  establishment  of  a 
copper  refinery  in  Canada  would  serve  as  a  regulator 
over  foreign  combines. 


A  peculiar  penstock  failure  occurred  recently  at  a 
station  in  northern  New  York.  A  9-ft.  steel  penstock, 
2,000  ft.  long  and  under  200  ft.  head,  supplied  two  gen- 
erating units,  but  had  no  surge  tank  connected  to  it. 
Two  inclined  branch  pipes,  closed  with  blank  heads, 
were  left  for  supplying  future  machines.  Pressure- 
relief  valves  were  depended  on  to  prevent  excessive 
water-hammer  and  assist  in  the  speed  rgulation  of  the 
generating  units.  From  some  unknown  cause  an  ex- 
treme surge  was  set  up  in  the  penstock,  and  the  ham- 
mer blew  off  the  blank  cover  of  one  branch  pipe.  A 
3j4-ft.  stream  shot  up,  broke  through  the  roof,  and 
spouted  in  a  curved  jet  which  excavated  a  big  hole  in 
the  ground  some  distance  awa}'.  The  plant  was  tem- 
l)orarily  flooded,  but  the  damage,  except  for  the  hole  in 
the  roof,  was  much  less  than  might  have  been  ex- 
I)ected. 


Collections  of  garbage  are  made  bi-weekly  in  the 
business  and  weekly  in  the  residence  districts  of  Vic- 
toria, B.C.  In  the  business  districts  a  charge  of  8 
cents  per  can  of  3>^  cubic  feet  is  made  for  collection ; 
but  this  does  not  cover  the  cost,  as  the  whole  district 
has  to  be  gone  over,  while  collections  from  a  large 
number  of  houses  are  still  made  by  private  scavengers. 
Recently  a  Peerless  truck  has  taken  the  place  of  five 
carts  in  collecting  and  has  resulted  in  a  saving  of 
labor  cost  of  about  15  cents  per  ton.  The  average 
cost  of  collection  of  garbage  from  the  residential  dis- 
tricts, on  the  basis  of  one  cubic  yard  weighing  1,350 
I^ounds,  has  been  $2.54  per  ton,  delivered  at  sea,  as 
against  $2.83  for  the  preceding  year.  These  figures 
do  not  include  overhead  expenses  or  depreciation  on 
equipment  or  buildings.  The  total  collections  for  the 
year  were  18,720  tons. 


The  power  house,  dam  and  transmission  line  were 
constructed  by  the  Ilawkesbury  Electric  Light  and 
Power  Company,  b}-  day  labor.  The  power  house 
switching  equipment  was  supplied  and  installed  by  the 
Canadian  Westinghouse  Company.  Generators,  trans- 
formers and  exciters  were  supplied  and  installed  by  the 
Canadian  General  Electric  Company.  ^Vater-wheels 
were  supplied  and  erected  by  Canadian  .-\llis-Chalmers, 
Limited.  The  submarine  cable  was  su])])lied  and  in- 
stalled by  the  Canadian  British  Insulated  Cable  Com- 
pany. 

The  Consulting  Hydraulic  Engineer  on  the  work 
was  Mr.  Wm.  Kennedy,  Jr.,  of  Montreal,  and  Mr.  L. 
A.  Herdt,  D.Sc,  was  the  Consulting  Electrical  Engi- 
neer, assisted  by  Mr.  E.  Godfrey  Burr,  Electrical  En- 
gineer, Montreal. 
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Power  house  under  construction. 


Construction  of  Power  House  and  Dam  at 

Cedars  Rapids,  Que. 


ONE  of  the  outstanding  features  of  the  industrial 
growth  of  Montreal  has  been  the  rapid  de- 
mand for  electrical  energy  for  lighting  and 
])o\ver  purposes.  The  city  is  in  the  fortunate 
position  of  liaving  e.xcellent  water  powers  within  com- 
paratively easy  distances,  allowing  of  low  cost  of 
operation  and  cheap  energy  to  the  consumer.  By  far 
the  most  important  scheme  of  recent  date  is  that  car- 
ried out  by  the  Cedars  Rapids  Manufacturing  and 
Power  Com])any,  in  which  the  controlling  interests 
are  held  by  the  Shawinigan  Water  and  Power  Com- 
pany and  the  Montreal  Light,  Heat  and  Power  Com- 
pany. 

The  development  is  at  Cedars  Rapids,  on  the  north 
side  of  the  St.  Lawrence  River,  near  the  village  of 
Cedars,  about  thirty-five  miles  west  of  Montreal.  The 
Dominion  Government  granted  a  lease  dated  January 
6,  1906.  authorizing  the  company  to  take  from  the  flow 
of  the  St.  Lawrence  an  amount  of  water  equivalent  to 
56,000  cubic  feet  a  second,  sufficient  to  develop  a  total 
amoimt  of  160,000  horse-power.  It  was  also  found 
necessar}'  to  submit  the  ])lans  to  the  International 
Waterways  Commission,  in  order  to  avoid  any  inter- 
ference with  the  provisions    of  the    treaty    with    the 


United  States  Government,  under  which  any  diversion 
of  the  waters  of  the  St.  Lawrence  must  have  the  con- 
sent of  the  Commission.  This  consent  was  given  on 
April  19,  1909.  The  water  rights  at  the  point  are  in 
the  hands  of  the  Provincial  Government,  and  on  Au- 
gust 2,  1910,  a  lease  from  this  Government  was  signed. 
Prior  to  the  drawing  up  of  plans  an  immense 
amount  of  work  was  done  in  the  way  of  securing  data 
as  to  the  flow  of  the  water.  It  was  established  that 
the  flow  is  remarkably  steady,  the  ratio  in  the  highest 
and  in  the  lowest  years  being  three  to  one.  .\t  low 
water  the  flow  of  the  St.  Lawrence  is  in  the  neighbor- 
hood of  170,000  cubic  feet  a  second,  and  the  normal 
minimum  flow  is  about  350,000  cubic  feet  a  second. 
The  mininumi  head  of  the  plant  occurs  at  low  water. 
The  minimum  which  has  occurred  during  the  last  fifty 
years  is  30  ft.  The  extreme  fluctuation,  taking  into 
consideration  tiie  available  data,  would  be  from  a  mini- 
mum head  of  slightly  over  2S>  ft.,  when  operating  un- 
der full  load  with  thick  ice  covering  in  the  canal,  to  a 
maximum  head  of  about  34  ft.  at  a  time  when  the  plant 
is  shut  down  through  any  cause,  with  no  water  flow- 
ing in  the  canal,  combined  with  extreme  high  water 
conditions  in  the  river.     .-\n  exhaustive  studv  of  the 
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Tailrace  and  power  house  (rom  the  east. 
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fluctuations  in  the  head  at  the  point  where  the  power 
house  is  situated  has  demonstrated  that  the  formation 
of  ice  in  the  river  affects  the  head  at  the  plant  only 
slightly. 

In  order  to  avoid  interfering  with  navigation  on 
the  St.  Lawrence,  the  plans  were  drawn  so  as  to  use 
part  of  the  river  as  a  canal.  The  power  development 
covers  an  extent  from  east  to  west  of  a  little  over  two 
miles.  The  northerly  bank  of  the  river  is  used  as  one 
side  of  the  canal,  while  the  .south  side  of  the  canal  is 
constructed  at  a  distance  of  about  900  feet  from  the 


license  is  a  little  over  56,000  cubic  feet  a  second,  the 
difference  of  24,000  cubic  feet  a  second  is  forced  to 
flow  through  other  channels  of  the  river. 

The  method  of  construction  of  the  south  bank  was 
as  follows :  The  crib  work  was  constructed  through 
the  rapids  and  filled  with  stone.  This  crib  work  was 
sheeted  on  the  outside  and  the  sheeting  made  tight, 
and  the  whole  strip  lying  between  the  crib  work  and 
the  natural  shore  of  the  river  was  pumped  out.  The 
material  was  deposited  behind  the  crib  Work,  and  the 
l)ank  gradually  built  up.     Finally  a  trestle  was  con- 
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bank.  A  small  island — the  Ile-aux-Vaches — forms  the 
upper  end  of  the  south  bank,  which  extends  to  the 
power  house  at  the  downstream  end.  This  south  bank 
lies  wholly  in  the  river  bed,  a  considerable  portion  be- 
ing in  very  swift  water.  Before  the  construction  of 
this  dyke  water  flowed  round  the  Ile-aux-Vaches;  the 
amount  of  water  flowing  between  the  Ile-aux-Vaches 
and  the  mainland  at  low  water  of  the  St.  Lawrence 
was  in  the  neighborhood  of  80,000  cubic  feet  a  second. 
As  the  amount  of  water  granted  by  the  Government 


Sectional  elevation  of  the  power  house. 


structed  in  the  centre  of  the  bank,  and  rock  fill  was 
dumped  off  from  the  trestle.  .After  the  rock  fill  had 
been  completed  the  earth  blanket  on  the  canal  side 
was  proceeded  with.  Before  the  construction  of  the 
bank  the  river  bed  was  stripped  over  a  section  of  the 
south  bank  and  the  core  wall  was  built  in  this  excava- 
tion, with  the  object  of  increasing  the  creepage  dis- 
tance under  the  bank  and  of  making  a  tight  connection 
to  prevent  the  possibility  of  leakage.  On  the  front 
face  of  the  rock-fill  selected  clay  was  placed,  washed 
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down  with  streams  of  water.  When  the  clay  had  con- 
soHdated,  the  outer  layer  of  rock  riprap,  consisting  of 
selected  stones,  was  placed  by  hand. 

In  order  to  use  the  bed  of  the  river  it  was  necessary 
to  straifjhten  out  the  north  shore  line  by  cutting  off 
the  salients.  l>y  the  removal  of  these  points,  and  with 
the  excavation  in  the  canal  necessary  to  bring  the  bot- 
tom to  the  proper  level,  sufficient  material  was  pro- 
vided both  for  the  south  bank  and  to  construct  dykes 
along  the  north  bank  at  points  where  the  natural 
levels  were  not  sufficiently  high  to  take  care  of  the 
water  conditions. 

I'he  same  general  type  of  construction  was  used 
in  these  dykes  in  the  north  bank,  although  in  general 
they  were  much  smaller  and  consisted  only  of  .short 
lengths  to  cross  gulleys.  A  drainage  ditch  was  con- 
structed along  the  whole  length  of  the  north  bank  for 
the  puriK)se  of  drawing  off  any  water  which  formerly 
flowed  into  the  river,  carrying  this  water  to  a  point 
below  the  power  house.  In  the  excavation  of  the  canal 
and  the  construction  of  these  banks  1,730,000  cubic 
yards  of  earth  were  handled  and  650,000  cubic  yards 
of  rock  (place  measurements). 

In  order  to  concentrate  the  pressure  of  the  water 
on  the  water-wheels,  it  was  necessary  to  construct  a 
dam  at  the  end  of  the  canal.    This  dam  f(»rms  the  foun- 


The  governor  system  is  operated  from  a  central 
pumping  station  situated  near  the  centre  of  the  power 
house.  The  pumps  are  .six-stage  centrifugal  pumps, 
each  callable  of  delivering  1,100  gals,  a  minute  at  200 
li)s.  jjressure.  The  jjunips  are  operated  by  250  h.p., 
2,200  v.  inductif)n  motors  which  take  their  power  from 
the  exciter  generators.  In  addition  there  is  a  low 
pressure  pumping  plant  to  furnish  water  for  cooling 
the  bearings  and  also  for  supj)lying  water  in  the  trans- 
former house  for  cooling  the  transformers. 

The  generators  are  located  on  the  shaft,  immedi- 
ately above  the  water-wheels.  In  order  to  support  the 
weight  of  the  whole  rotating  mass,  consisting  of 
water-wheels,  shaft,  and  generator  rotor,  a  thrust  bear- 
ing is  provided  on  the  top  of  the  generator.  This  bear- 
ing is  carried  on  a  bridge-like  structure.  In  order  to 
hold  the  sliaft  steady  two  guide  bearings  are  provided, 
one  being  immediately  above  the  water-wheel  near 
the  bottom  of  the  shaft,  and  one  immediately  beneath 
the  thrust  bearing  at  the  to|).  The  lower  bearing  is  of 
the  lignum  vitae  type,  lubricated  with  water;  the  up- 
per bearing  is  of  the  standard  l)abbitted  type,  lubri- 
cated from  the  oil-pressure  system. 

The  location  of  the  thrust  bearings  at  the  top  of 
the  generator  is  of  considerable  importance,  and  is  a 
somewhat  new  departure  for  a  plant  as  large  as  that  at 


Cross  section  of  the  dam  at  the  south  bank  ot  the  canal. 


dation   of   the   power    house,   the    water-wheels    being- 
set  in  the  dam  itself. 

The  following  are  the  dimensions  of  the  canal : 
width  at  bottom,  600  ft.;  side  slopes,  practically  3:1; 
width  at  top,  800  ft. ;  de])th  of  canal  at  minimum  stages 
of  St.  Lawrence,  30  ft.  The  velocity  of  water  under 
the  worst  conditions  of  low  water  and  ice  covering  is  4 
ft.  a  second,  and  the  calculated  l(.)ss  of  head  in  the 
canal  under  these  extreme  conditions  is  about  1.5  ft. 

The  power  house  is  located  across  the  end  of  the 
canal.  It  is  of  steel  and  concrete  construction,  built 
on  the  unit  system,  which  was  described  in  detail  in  a 
previous  issue  of  The  Contract  Rect>rd.  The  slabs 
were  cast  in  a  casting  yard  about  a  mile  from  the  site, 
and  set  in  the  steel  frame  by  means  of  a  crane.  The 
walls  are  12  ins.  thick,  consisting  of  two  4-in.  rein- 
forced concrete  slabs,  with  air  s])aces  of  4  ins.  between. 
The  substructure  is  700  ft.  long  and  130  ft.  wide.  In 
this  substructure  are  moulded  the  scroll  cases  for  the 
ten  main  units  and  three  exciter  units.  Tlie  draft  tubes 
are  also  moulded  in  this  concrete.  The  water-wheel 
imits  are  of  the  vertical  single  rumier  type ;  they  de- 
velop about  11,000  h.)).  under  a  head  of  30  ft.  These 
wheels  operate  at  56  r.p.m.,  driving  a  ()0-cycle,  6,600  v. 
generator  located  just  above  the  water-wheel.  On  the 
top  of  the  generator  rests  the  thrust  deck,  supporting 
the  thrust  l)earing  above.  The  total  weight  of  the  ro- 
tating ]>arts  is  about  550,000  lbs.  The  exciters  are  of 
similar  design,  but  have  a  rating  of  1,2CX)  kilowatts.  At 
full  load  the  main  units  will  require  3,700  cubic  feet  a 
second,  and  the  exciter  units  5.50  cubic  feet  a  second. 


Cedars,  liy  this  method  it  is  very  accessible  for  in- 
spection and  repairs,  and  the  cost  of  the  whole  power 
house  was  lessened  considerably. 

The  generators  have  a  capacity  of  approximately 
10,000  h.p.  each.  They  deliver  electrical  energy  in  the 
shape  of  3-phase,  60-cycle  alternating  current,  at  a 
normal  voltage  of  6,600.  These  generators  are  excep- 
tional in  their  dimensions,  the  diameter  of  the  rotor  be- 
ing 32  ft.  The  height  of  the  machine  is  only  2  ft.  9 
ins. 

The  electrical  equipment  conforms  to  the  usual 
standard  in  plants  of  this  description.  The  main  con- 
trol desk  is  in  a  gallery  on  the  west  side  of  the  power 
house,  and  the  control  for  all  the  machines  is  centred 
on  this  control  desk.  The  power  is  taken  from  the 
power  house  to  the  transformer  house,  which  is  situ- 
ated on  the  bank  of  the  river  about  850  ft.  from  the 
power  house.  In  this  transformer  house  are  the  step- 
up  transformers  for  raising  the  voltage  for  long  dis- 
tance transmission.  The  switches,  both  high  and  low 
tension,  in  the  transformer  house  are  controlled  from 
the  control  desk  in  this  building. 

Nine  main  units  are  now  in  operation.  Measure- 
ments have  been  made  of  the  power  output  of  these 
machines  at  full  gate,  and  they  have  been  found  to 
fulfil  their  specifications. 

The  transformer  house,  built  of  reinforced  con- 
crete, consists  of  four  storeys,  and  is  86  ft.  wide  by  220 
ft.  long,  and  'X)  ft.  high.  The  house  contains  six  8.000 
kw.  transformers  for  stepping  up  the  current  from  6.- 
600  V.  to  110.000  V.  for  the  Messena.  X.V..  line,  and 
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three  transformers  of  5,000  kw.  each  for  stepping  up 
the  current  from  6,600  v.  to  66,000  v.  for  the  Montreal 
Hne.  In  addition  to  those  mentioned  there  is  a  spare 
of  each  kind  provided. 

In  the  upper  part  of  the  transformer  house  are  k^- 
cated,  in  duplicate,  the  high  tension  bus  bars  for  both 
the  110,000  and  66.000  volt  current.  On  the  first  floor 
are  the  oil  switches  and  the  bus  bars  for  the  6,600  volt 
power  from  the  power  house,  and  also  the  usual  bench- 


Setting  one  of  the  transformer  house  columns. 

board  and  instruments  controlling  the  low  and  high 
tension  switches  in  the  transformer  house. 

In  both  the  power  house  and  the  transformer  house 
every  care  has  been  taken  to  make  the  structures  as 
fireproof  as  possible.  With  the  excejition  of  a  few 
doors  in  some  inside  partitions,  no  woodwork  is  used 
in  either  the  jiower  house  or  transformer  house,  and 
no  coniljustible  material  is  used  in  the  erection  of 
either  Ijuilding. 

In  addition  t(j  the  apparatus  referred  to,  motor  gen- 
erator sets  to  provide  the  direct  current  for  the  excita- 
tion of  the  fields  of  the  generators  have  been  installed. 
This  auxiliary  apparatus  is  operated  by  three  1,500 
h.p.  water-wheels,  driving  three  generators  of  the  same 
size  and  providing  60-cvcle  alternating  current  at  2,- 
200  V. 

The  gate  house  is  situated  on  the  upstream  side  of 
the  substructure  of  the  power  house.  In  tliis  section 
are  installed  racks  for  keeping  foreign  material  out 
of  the  water-wheels,  and  the  head  gates  ])y  which  the 
water  can  be  shut  from  the  water-wheel  chamljers  and 
repairs  to  the  vyater-wheels  carried  out. 

Great  precautions  have  been  taken  against  ice. 
Two  spillways  have  been  provided  on  the  south  bank, 
and  by  opening  the  gates  water  and  ice  can  be  passed 
out  of  the  canal  into  the  river;  ice  passages  are  also 
provided  through  the  power  house.  It  is  expected 
that  frazil  ice,  after  passing  the  rocks,  will  be  swept 
through  the  water-wheels,  the  openings  being  8  ft. 
high  and  2  ft.  wide. 

Although  work  on  the  plant  was  commenced  in 
June,  1912,  little  was  done  until  the  following  Septem- 
ber. Practically  the  whole  of  the  following  year  was 
spent  in  installing  the  construction  plant,  a  contract 
having  been  made  in  the  spring  with  Messrs.  Fraser, 
Brace  and  Company  for  the  whole  of  the  work  with 
the  exception  of  the  power  house  superstructure  and 
the    transformer    house.      In    order   to    facilitate    con- 


struction and  installation,  lines  were  constructed  from 
the  site  of  the  development  to  the  Soulanges  Canal, 
half  a  mile  distant,  and  loaded  cars  were  brought  down 
the  canal  on  barges  from  Couteau  Junction.  The  ma- 
terial and  machinery  were  then  transported  over  the 
contractors'  lines  to  the  site.  By  November  1,  1914, 
the  work  was  completed,  and  on  November  5  the  first 
exciter  was  turned  on.  On  January  1  all  the  plant  was 
ready  to  receive  load.  The  present  installation  is  only 
intended  to  develop  100,000  h.p.,  but  it  is  capable  of 
being  extended  to  bring  the  total  capacity  up  to  160,- 
000  h.p.  The  company  is  supplying  60,000  h.p.  to  the 
Aluminium  Company  of  America,  and  20,000  h.p.  to 
the  Montreal  Light,  Heat  and  Power  Company. 

The  executive  committee  appointed  by  the  Board 
of  Directors  consisted  of:  Mr.  Howard  Murray,  Vice- 
President  ;  Mr.  J.  S.  Norris,  Secretary-Treasurer ;  Mr. 
Julian  C.  Smith,  Hydraulic  Engineer;  and  Mr.  R.  M. 
Wilson,  Electrical  Engineer.  The  direction  and  con- 
trol of  the  construction  work  was  entirely  in  the  hands 
of  this  committee.  Two  other  well-known  Montreal 
engineers  were  connected  with  the  work  in  a  consult- 
ing capacity — Mr.  Henry  Holgate  as  Consulting  Hy- 
draulic Engineer,  and  Mr.  R.  S.  Kelsch  as  Consulting 
Electrical  Engineer. 

The  general  contract  was  carried  out  by  Eraser, 
Brace  and  Comjiany,  Montreal,  the  superstructure  of 
the  power  house  and  the  transformer  house  being 
erected  by  the  Unit  Construction  Com])any.  The  other 
contracts  were: — six  10,000  h.p.  and  three  1,500  h.p. 
water-wheels,  I.  P.  Morris,  Philadelphia;  three  10,000 
h.p.  water-wheels,  Wellman,  Seaver,  Morgan  Com- 
pany, Cleveland ;  governors  and  governor  pumps,  I.  P. 
Morris ;  generators,  exciters,  low  tension  switching, 
and  switchboards,  (General  Electric  Company,  Sche- 
nectady ;  lubrication,  I'etersen  Engineering  Company, 
Milwaukee ;  head  gates.  Structural  Steel  Company, 
Montreal ;  racks  and    steel    superstructure,    Phoenix 


Power  house  under  construction— view  from  the  south. 

Bridge  Company;  gate  hoists  and  cranes.  Whiting 
Foundry  Company,  Harvey,  111.;  auxiliary  transform- 
ers, Canadian  Westinghouse  Company,  Hamilton, 
Ont. ;  dredging,  Simpson  Bros.,  Montreal. 

The  contractors'  equipment,  which  included  the  fol- 
lowing, will  give  a  good  idea  of  the  extent  of  the 
job  : — Shovels — four  70-ton  Bucyrus,  three  Model  60 
and  one  Model  75  Marion  ;  engines — fourteen  25-ton 
Montreal  Locomotive  W'orks,  five  25-ton  and  one  18- 
ton   Porter,  two  18-ton,  three  25-ton,  and  one  35-ton 
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Vulcan ;  gyratory  crushers — one  No.  6  McCully,  one 
No.  5  Symons,  two  No.  5  and  one  No.  7>4  Traylor ; 
pulverizers — one  Williams  and  one  Kennedy  ;  one  Hunt 
automatic  coal  railway;  dimip  cars — 160  K  &  J  6  yard, 
seven  Continental  6  yard,  36  Western  12  yard;  one 
Western  spreader  car ;  eight  standard  gauge  tlat  cars ; 
four  200  h.p.  Canadian  IngcrsoU-Kand  air  comi)res- 
sors;  forty  Canadian  Ingersoll-Kand  rock  drills;  eleven 
10-ton  Terry  &  Tench  stiff-leg  derricks;  twelve  I'.eatty 
hoisting  engines;  six  Heatty  centrifugal  pumps;  three 
Lawrence  I'umi)  and  Kngine  Company's  direct  con- 
nected motor-driven  i)umi)s;  one  Hrowidioist  10-ton 
locomotive  crane;  one  McMyler  5-ton  locomotive 
crane;  eight  Mead-Morrison    swinging    engines;    one 


Lidgerwood-Crawford  dragline  excavator  of  50  ft.  ra- 
dius ;  mixers — five  40-ft.  chain  belt  concrete,  two  40- 
ft.  Smith  concrete,  one  40-ft.  Ransome  concrete,  one 
25-ft.  Smith  concrete,  and  one  Ransome  grout ;  four 
Hay  ward  "orange-peel"  buckets;  three  Heatty  clam- 
shell buckets;  sixteen  Schell  concrete  cars;  bottom 
dump  concrete  buckets — four  Insley,  16  Steubner,  4 
Acme;  1  I.eyner  drill  sharpener;  one  dump  cableway, 
1,800  ft.  span,  supplied  by  the  United  States  Steel  Pro- 
ducts Company ;  dynamite — Canadian  Explosives 
Company  ;  cement — Canada  Cement  Company ;  elec- 
trical equipment,  motors,  etc. — Canadian  General  Elec- 
tric, Allis-Chalmers,  I'.ruce  Peebles,  and  Wagner  Com- 
l)anies. 


Defining  the  Nature  of  Asphaltic  Concrete 

COMMENTING  on  the  lack  of  definiteness  in  distinguish  between  "fine  asphaltic  concrete"  (mean- 

the  meaning  of  this  term,  and  the  desirability  ing  a  standard  sheet  asphalt  surface  mixture  with  the 

of  limiting  the  character  of  mixtures  to  which  addition  of  fine  stone)  and  "asphaltic  concrete"  of  the 

it  is  applied,  the  Municipal  Journal  notes  that  type  that  is  perhaps  more  exactly  described  as  asphalt 

asphaltic  concrete  is   coming   into  a   degree  of  popu-  macadam,  the  former  being  a  .stone-filled  sheet  asphalt 

larity  that  makes  it  highly  desirable  to  identify  this  mixture,  and  the  latter  a  .stone  mi-xture  to  which  there 

form  of  pavement  by  more  definite  standards  than  now  is  added  a  small  proportion  of  sand. 

exist.    Asphaltic  concrete  in  one  city  may  mean  a  sheet  About  the  oldest  examples  that  can  be  found  of  as- 

asphalt  surface  mixture  with  the  addition  of  8  per  cent,  phaltic  concrete  that  has  been  laid  in  any  considerable 

of  2-mesh  and  less  than  20  per  cent,  of  4-mesh  stone,  quantity  are  in  lUiffalo  and  Rochester,  N.Y.  This  type 

in  another  city  the  mixture  may  be  a  ri)ugh-and-ready  of  pavement  has  been  used   in   these  cities  for  more 

condonation  of  40  per  cent,  of  sand  and  60  per  cent,  than  ten  years.     .As  described  by  the  contractors,  who 

of  stone.     One  of  the  more  carefully  prepared  specifi-  have  laid  a  large  yardage  in  Rochester,  the  mixture  is 

cations  contains  the  following  provisions :  of  the  following  compositirm : 

Sand:   The  sand   shall  be  a  natural   bank  or  river   sand.  Original             Finer 

all  of  which  will  pass  a  10-mesh  screen.     On  sifting,  at  least  Composition.                           mixture.         portion. 

15  per  cent,   shall   be  retained  on  a  30-niesh   screen,  and  at  Bitumen    s.'.i  11.1 

least  23  per  cent,  shall  pass  an  SO-niesli  and  be  retained  on  a  200-mesh    12. a  17.1 

aOO-niesh  screen.  100   and   80-nicsh 10.8  15.0 

Stone:  The  crushed  trap  rock  shall  all  pass  a  screen  of  50  and  40-mesh 24.2  33.7 

2   meshes    to    the    lineal    incli    and    all    be    retained    on    a    10-  30,  20  and  10-niesh 16.3  22.7 

mesh  screen,  or  a  run  of  crusher  trap  rock  can  be  used  pro-  4-mesh 21.5  .... 

vided  the  portion  passing  the  10-niesh   screen  is  of  suitable  2-mesli 5.4  .... 

grading  to  serve  as  sand  and  liller,  in  which  event  only  suffi-  

cient  sand  and  tiller  will  be  added  to  insure  the  proper  pro-  99.4                 99.6 

portion  of  sand  and  filler  in  the  mineral  aggregate.  It    will    be   observed    that    this   mixture    contains    a 

Filler:  If  the  screenings  do  not  contain  sufficient  200-  considerable  ])roi)ortitin  of  200-mesh  material,  and 
mesh  particles,  they  shall  be  supplied  by  the  addition  of  a  comes  within  the  definition  "fine  asphaltic  concrete." 
suitable  amount  of  ground  limestone,  or  any  other  mineral  So  also  does  the  mixture  laid  in  Riverside  Drive,  New 
matter  (or  Portland  cement)  of  sufficient  density  to  produce  York,  in  1913.  The  latter  pavement  has  given  an  ex- 
a  powder  having  a  volume  weight  when  ultimately  compact-  cellent  account  of  itself  so  far  under  very  trying  con- 
ed of  at  least  'JO  pounds  to  the  cubic  foot.  It  shall  be  so  ditions  of  traffic.  It  is  not  to  be  assumed,,  however, 
line  that  at  least  75  per  cent,  shall  pass  a  200-mesh  screen.  that  asphaltic  concrete,  consisting  of  haphazard  stone 

Combining    Materials:    The    sand    and    rock    complying  and     sand     combinations,     and     without     a     sufficient 

with  the  above  speciiications  sliall  be  combined  in  such  pro-  amount  of  fine  material,  will  give  the  service  that  can 

portion   that   the   linishcd   mixture  shall  contain   not   more  be  obtained  from  the  mixtures  more  properly  described 

tlian  from  8  to  22  per  cent,  of  aggregate  passing  a  .4-mesh  as  stone-filled  sheet  asphalt. 

and  retained  on  a  10-mesh  screen  and  less  than  10  per  cent.  For  some  years  the  composition  of  asphaltic  con- 

|)assing  a  2-niesh  and  retained  on  a  4-mesh  screen.  Crete  mixtures  was  governed  more  or  less  by  the  terms 

An  aggregate  such  as  that  described  in  this  specifi-  of  the  decision  of  Judge  Pollock,  out  of  which  devel- 
cation  might  be  more  correctly  denominated  a  stone-  oped  the  so-called  Topeka  specification.  The  Topeka 
tilled  asphalt  mixture  rather  than  asj)hattic  concrete,  decision,  however,  did  not  assume  .scientifically  to  de- 
The  name,  of  course,  is  not  important  so  long  as  we  termine  what  would  be  an  ideal  paving  mixture,  but 
know  what  it  means;  but  when  a  pavement  is  des-  merely  held  that  a  certain  mixture  would  not  consti- 
cribed  as  as]dialtic  concrete  the  term  ought  to  convey  tute  infringement  of  a  patent.  It  lies  with  those  who 
something  definite  to  the  mind.  This  cannot  be  the  are  interested  in  the  building  of  gcxKl  pavements  to 
case  so  long  as  a  mixture  such  as  that  just  described  see  not  merely  that  a  patent  is  not  infringed,  but  that 
is  called  asphaltic  concrete  by  one  engineer  while  an-  a  good  paving  mixture  is  obtained.  The  term  "stand- 
other  applies  the  same  term  to  a  mixture  consisting  of  ard  sheet  asphalt  paving  mixture"  now  conveys  a  defi- 
Yi  to  l>;t  ''i^"'i  stone  and  from  10  to  1.^  jier  cent,  of  nite  meaning.  It  is  important  that  the  term  "asphaltic 
sand  of  an  uns|)ecified  grading.     We  should  at   least  concrete"  should  have  an  equally  definite  meaning. 


608 


THE    CONTRACT    RECORD 


June  9,  1915 


A  Test  of  the   Load-Distributing  Action  of 
Floor  Arches 

By  Frank  N.  Kneas* 

AN  unusual  test  was  made  recently  under  the 
writer's  direction — measuring  the  deflections 
the  probable  amount  of  stress  in  certain 
of  several  steel  beams  in  a  floor  to  discover 
beams.  Some  of  the  beams  in  this  floor  were  to  have 
concentrated  loads  placed  on  them,  while  adjacent 
beams  were  to  be  be  practically  unloaded ;  a  change 
had  evidently  been  made  in  the  loading  of  the  floor 
from  that  considered  in  the  original  design.  The  floor 
under  the  new  conditions  was  to  carry  horizontal 
cylindrical  tanks  resting  in  cradles  supported  on  pede- 
stals, some  of  which  would  come  directly  over  a  beam. 
The  question  was,  would  the  floor  arches  act  in  such 
a  manner  as  to  transfer  some  of  the  load  from  the 
high-stressed  beams  to  the  adjacent  low-stressed 
beams  ? 

The  subjoined  sketch  shows  a  cross-section  through 
the  floor — 20-in.  65-lb.  I-beams  spaced  3S  ins.  on  cen- 
tres and  spanning  22  ft. ;  reinforced-concrete  arches  be- 
tween the  beams  with  rise  of  10  ins.,  top  of  concrete 
about  4  ins.  above  the  beams,  and  arch  about  14  ins. 
thick  at  the  crown. 

Disregarding  the  bridging  action  of  the  concrete, 
the  theoretical  stresses  due  to  the  pedestal  loads  only 
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ran  up  to  16,000  lbs.  to  a  sq.  in.  for  certain  beams, 
while  adjacent  beams  were  apparently  stressed  as  low 
as  1,000  lbs.  to  a  sq.  in.  In  one  case  the  theoretical 
deflection  at  the  centre  was  y%  in.  for  one  beam  and 
only  1/40  in.  for  the  next  beam.  It  seemed  impossible 
that  this  could  occur ;  more  likely  the  concrete  would 
"drag"  the  adjacent  beams  down  with  the  heavily 
stressed  beams,  and  thus  reduce  the  stresses  in  the 
latter. 

To  get  definite  information  on  this  distributing 
action,  it  was  arranged  to  measure  the  actual  deflec- 
tions. Instruments  were  erected  under  about  12 
beams,  as  well  as  under  the  girders  on  which  the 
beams  rested ;  the  instruments  multiplied  the  deflec- 
tions by  20,  so  that  it  was  possible  to  get  very  accurate 
measurements.  The  loading  of  the  floor  was  very 
simple — it  consisted  of  filling  the  tanks  with  water. 
The  tanks  were  emptied  after  48  hours  to  determine 
the  amount  of  deflection  that  the  beams  would  re- 
cover. 

Inasmuch  as  the  beams  were  spliced  over  their 
girders  and  the  concrete  around  the  top  flanges  of 
the  beams  acted  as  part  of  a  T-beam,  the  actual  de- 
flections were  much  less  than  the  figured  deflections. 
Of  course,  the  deflections  for  the  dead-load  were  al- 
ready in  the  beams  before  the  tanks  were  filled,  so 

*  Writing  in  the  KngineerinK  News. 


that  the  deflections  actually  read  were  for  the  water 
loads  only.  Consideration  was  given  to  the  deflections 
in  the  girders  on  which  the  beams  rested,  corrections 
being  made  in  all  deflections  of  the  beams  due  to  the 
deflection  of  the  girders.  But  the  corrected  compar- 
ative deflections  of  the  beams  proved  very  interesting, 
and  are  shown  in  the  sketch. 

Although  the  theoretical  stresses  in  the  beams 
(the  concrete  not  being  counted  as  part  of  the  section) 
differed  so  greatly,  yet  the  deflections  were  very  uni- 
form. It  is  evident  that  a  considerable  portion  of  the 
load  was  taken  through  thrust  lines  similar  to  those 
dotted  on  the  sketch  to  adjacent  beams,  and  that  there- 
by the  load  was  distributed  almost  equally  over  the 
five  numbered  beams. 

The  test  is  interesting  not  only  in  showing  the  dis- 
tributing action  of  such  deep  arches  on  such  close 
spacing,  but  also  as  indicating  that  in  more  regular 
floor  systems,  such  as  terra-cotta  arches  between  steel 
beams,  there  may  be  similar  action  tending  to  dis- 
tribute heavy  loads  (such  as  partition  loads)  from  one 
beam  to  adjacent  lightly  loaded  beams. 


The  Alexandra  Interprovincial  Bridge, 
Ottawa 

TWV.  Interprovincial  bridge  across  the  Ottawa 
River  was  built  in  1900,  and  was  formally 
opened  by  King  George  the  Fifth,  then  Duke 
of  York.  It  received  the  name  of  the  Alex- 
andra Bridge,  and,  as  the  term  "Interprovincial"  im- 
plies, it  connects  the  provinces  of  Ontario  and  Quebec. 
The  bridge  carries  a  single  steam  railway  track  and 
two  electric  railway  tracks,  besides  two  roadways 
and  two  footpaths.  The  railway  track  and  the  two 
footpaths  are  between  the  trusses,  and  the  two  elec- 
tric railways  are  carried  immediately  outside  the 
trusses.  The  carriageways  are  outside  of  the  elec- 
tric lines.  Including  the  approaches,  the  total  length 
of  the  crossing  is  2,684  ft.  9  ins.,  and  of  this  the  bridge 
proper  makes  up  1,495  ft.  9  ins.  This  figure  includes 
1,049  ft.  9  ins.  of  cantilever  structure,  two  truss  spans 
of  247  ft.  and  140  ft.,  respectively,  and  two  short 
girder  spans  at  the  Ottawa  end  totalling  59  ft.  The 
weight  of  the  entire  structure  is  3,809  tons. 

The  erection  of  this  bridge  presented  some  unusu- 
ally difficult  features,  due  largely  to  ice  conditions. 
Unavoidable  delay  in  starting,  coupled  with  unexpect- 
ed trouble  from  frazil  ice,  compelled  a  change  from 
the  original  erection  scheme.  The  140-ft.  span  was 
built  on  ordinary  falsework  between  December  20th, 
1899,  and  January  3rd,  1900,  and  upon  it  the  traveller 
was  immediately  constructed.  The  247-ft.  span  was 
then  begun,  using  floating  falsework.  A  Howe  truss 
carried  on  four  specially  built  scows  supported  in  its 
turn  bents  of  timber  framing  designed  to  act  as  false- 
work for  each  of  the  three  247-ft.  spans,  the  two  an- 
chor arms,  and  the  simple  span.  The  floating  false- 
work was  placed  ready  for  the  247-ft.  simple  span 
early  in  January,  1900,  and  by  the  30th  of  the  month 
the  span  was  complete — that  is  to  say,  without  the 
brackets,  which  were  placed  on  all  spans  later  in  the 
erection. 

The  great  trouble  with  the  ice  was  now  experi- 
enced, when  it  was  hoped  to  be  able  to  move  the  scows 
and  falsework  to  the  next  opening,  but  it  was  February 
23rd  before  they  reached  the  desired  position.  The 
depth  and  consistency  of  the  "frazil,"  together  with 
the  speed  with  which  it  rose  and  filled  all  the  space 
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cut  in  the  solid  ice,  combined  to  make  the  operation 
arduous  and  expensive,  and  it  was  decided  to  erect 
the  lower  chord,  lower  web  members  and  floor  sys- 
tem of  this  Hull  side  anchor  arm  clear  of  their  true 
position,  and  then  float  them  over  to  the  Ottawa  an- 
chor arm  opening,  completing  the  erection  of  the  Ot- 
tawa anchor  span.  The  break-up  of  the  river  ice  came 
late  in  1900,  and  it  was  April  19th  before  the  as- 
sembled steel  could  be  moved  across.  The  falsework 
was  taken  downstream,  turned  end  for  end,  and  towed 
upstream  to  its  new  position.  The  erection  was  then 
continued,  and  this  span  reached  its  final  position  com- 
plete and  on  the  masonry  on  May  29th.  Tiie  caitti- 
levering  from  the  (Ottawa  side  was  immediately  pro- 
ceeded  with,   and   the   centre   of   the   suspended   span 


reached  by  July  10th.  On  June  2nd  the  floating;  false- 
work was  moved  back  to  the  Hull  side  anchor  span, 
and  this  steel  was  erected  when  the  traveller  had 
been  transferred  by  derrick  scow  from  the  Ottawa  can- 
tilever. The  Hull  cantilever  was  commenced  on  Aug- 
ust 30th,  and  the  last  pin  driven  on  October  7th,  19(W. 
The  scows  used  in  this  work  were  launched  at  La- 
chine  and  towed  up  to  the  site  of  the  bridge,  carrying 
the  timber  for  the  falsework,  trusses  and  bents,  and 
all  blocking,  tackles,  derricks,  and  other  equipment. 
The  four  used  in  the  floating  falsework  were  each  de- 
signed to  carry  225  tons,  consisting  of  the  steelwork 
built  over  them,  the  traveller,  blocking,  falsework,  etc. 
The  structure  was  fabricated  and  erected  by  the 
D(jminion  Bridge  Company,  of  Lachine,  Que. 


Artificial    Illumination    in     Relation    to 
Architectural    Effects 


By  S.  D.  Chalmers,  M.A.t 


Till'"  .i^reat  pni<.;ress  in  the  theory  and  practice 
I  if  artificial  illumination  has  provided  archi- 
tects with  new  materials  and  resources  for 
producing  architectural  effects,  particularly 
in  relation  to  the  interiors  of  buildings  and  the  decor- 
ation f)f  halls  and  smaller  rooms.  It  is  true  that  the 
ilhiminating  engineer  has  as  yet  made  little  progress 
in  the  ai)plication  of  his  new  methods  to  these  purely 


lint  under  the  term  of  artificial  illumination  we  in- 
clude such  varieties  of  actual  lighting  that  much  may 
ije  done  to  improve  the  effect  in  any  given  case. 

It  is  my  object  to  point  out  the  fundamental  simil- 
arities between  natural  and  artificial  lighting,  to  indi- 
cate how  variations  in  natural  lighting  have  led  to  ini- 
I)ortant  architectural  developments,  and  to  show  how 
the  results  achieved  with  natural   lighting  may  indi- 


architectural  problems;  it  was  only  natural  that  he  cate  the  successful  treatment  with  artificial  lighting. 
should  first  turn  his  attention  to  the  more  utihtarian  The  great  contrast  between  the  Classic  and  Gothic 
aspects  of  artificial  lighting;  his  aim  has  been  to  pro-  styles  is  closely  associated  with  the  variation  of  the 
duce  the  illumination  recpiisite  for  the  comfortable  use  lighting  conditions.  In  Greece  the  conditions  were 
of  a  room  for  its  ordinary  j)urposes ;  and  economy  has  simi)le — a  bright  source  of  light  almost  always  avail- 
been  one  of  his  prime  considerations.  He  has,  to  a  able,  and  a  relatively  small  amount  of  ditTused  light. 
very  considerable  extent,  solved  the  problem  of  the  In  the  sunlight  clear-cut  shadows  were  produced,  and 
efficient  and  econotnical  distribution  of  the  light  avail-  oidy  shallow  mouldings  were  neces.sary  to  secure  the 
able.  He  avoids  excessive  illumination  of  any  pomt,  neces.sary  contrasts  of  light  and  shade.  This  is  well 
and  by  screening  his  sources  of  light  reduces  the  glare,  illustrated  in  the  columns  of  the  Parthenon,  where  the 
and  so  is  able  to  obtain  the  same  visual  effects  with  sharply  undercut  mouldings  produce  clear  sharp  bands 
reduced  actual  illumination.  He  takes  into  account  ,,f  shadow-  But  when  buildings  in  the  Classic  style 
the  rellection  co-efficient  of  his  walls  and  ceilings,  the  are  erected  in  climates  like  our  own  the  quality  of  the 


nature  of  the  objects  to  be  illuminated,  and  the  fine- 
ness of  detail  which  must  be  distinguishable.  Inci- 
dentallv  he  has  made  some  progress  in  the  illumina- 
tion of  the  architectural  features  and  decorations  of 
the  rooms.  Hut  progress  in  this  latter  direction  is 
more  dependent  on  the  architect  than  on  the  illumin- 
ating engineer.  It  is  not  always  possible  to  make  ef- 
fective use  of  artificial  light  in  buildings  and  roonis 
which  have  been  designed  entirely  with  a  view  to  their 
effect  in  davlight.  jiist  as  the  architect  considers  the 
.site  and  lighting  of"  his  building  in  regard  to  its  out- 
side form  and  its  interior  decoration,  so  he  should  con- 
sider the  scheme  of  interior  decorations  in  relation  to 
the  artificial  lightings  with  which  it  will  be  used. 
Some  types  of  decoration  are  cpiite  unsuitai)le  for  ar- 
tificial illumination  and  should  be  avoided  in  rooms 
which  are  intended  to  be  used  almost  exclusiely  in 
artificial  light.  Other  tyi>es  arc  suitable  for  either 
ilhiininant.'  I'ut  the  differences  between  the  charac- 
teristics of  daylight  and  artificial  illumination  arc  such 
that  one  cannot  assume  that  good  residts  will  be  ob- 
tained by  artificial  light,  even  though  the  residts  by 
daylight  are  most  satisfactory.      

•  Paper  before  the  Society  of  Architect'. 

t  Hi-iul  of  (ho  I)opartiiieiit  of  Toohnical  Optics.  Northampton  Irf-lilule. 
England. 


light  is  difTerent.  and  the  features  must  be  modified  if 
the  same  effect  is  to  be  produced ;  and  the  proportion 
of  diffused  light  being  greater,  it  is  necessary  to  deepen 
the  flutings  to  produce  sufficient  contrast.  This  same 
genei-al  characteristic  is  noticeable  in  artificial  illu- 
mination when  one  bright  source  is  replaced  by  a  num- 
ber of  small  ones. 

It  is  this  same  effect  of  deeper  mouldings  and  flut- 
ings that  marks  the  Gothic  as  contrasted  with  the 
Classic  architecture,  and  once  more  it  is  the  lighting 
conditions  which  determine  the  extent  of  the  change; 
the  more  diffused  the  light,  the  deeper  must  be  the 
moulding.  .Another  case  of  adaptation  to  the  lighting 
is  the  pulvlnated  frieze,  in  which  the  surface  is  lightly 
curved,  so  that  the  upper  part  intercepts  more  light 
than  it  otherwise  would  do,  and  so  gives  a  shading 
from  the  bright  upper  to  the  dull  lower  part.  This  is 
effective  in  the  case  where  the  light  is  well  diffused, 
but  comes  only  from  a  comparatively  restricted  sky 
area.  This  is  an  intermediate  case  between  the  direct 
sunlight  and  the  wholly  diffused  light. 

These  same  general  principles  apply  also  to  interior 
ornament.  The  more  diffuse  and  less  direct  the  light- 
ing, the  more  is  it  necessary  to  intensify  the  mould- 
ings, carvings  and  other  relief.     When  the  lighting 
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comes  from  above  in  a  comparatively  narrow  beam, 
the  ornament  must  be  in  low  relief,  while  a  general 
diffused  lij^hting  from  in  front  is  more  suitable  for 
cases  of  deeper  relief.  An  illustration  of  this  princi- 
ple is  furnished  by  the  Miserare  seats,  with  the  low 
relief  above  and  deep  relief  below.  In  most  cases  of 
artificial  lighting,  ornaments  on  the  level  of  the  lights 
may  be  in  deeper  relief  than  those  well  above  or  be- 
low. In  the  same  way  it  is  unwise  to  illuminate  a  ceil- 
ing with  deep  moudings  by  lights  j^laced  too  close  to 
the  ceiling,  as  this  results  in  long  and  deej)  shadows. 
When  tile  lighting  is  very  diffuse,  it  is  sometimes  pre- 
ferable to  produce  the  impression  of  depth  by  special 
devices,  such  as  the  linen-fold  panel  of  the  English  and 
Flemisii  architecture  of  the  fifteenth  century.  Such 
devices  are  usually  suital)le  for  artificial  as  well  as 
natural  lighting. 

Artificial  Lighting  of  Interiors 

Turning  now  to  the  possibilities  of  the  artificial  il- 
lumination of  interiors,  we  find  that  the  conditions  are 
in  some  respects  less,  and  in  others  more,  favourable 
than  those  of  natural  lighting-  The  daylight  usually 
comes  as  diffused  light  from  a  comparatively  large 
window  area,  producing  very  variable  illuminaticjn 
throughout  the  room.  It  is  exceedingly  difficult  to 
modify  its  distribution  to  any  ajjpreciable  extent,  and 
the  amount  is  very  variable  throughout  the  day  and 
year.  On  the  other  hand,  the  eye  adapts  itself  very 
readily  to  the  variations  i>f  daylight,  ignoring  all  ex- 
cessive contrast  and  accejJting  the  variations  in  col- 
our of  the  light  without  noticing  them.  Xot  the  small- 
est advantage,  perhaps,  is  that  the  actual  source  of 
light  does  not  come  into  view,  and  we  are  not  obliged 
to  devise  special  methods  of  screening  it. 

In  the  case  of  artificial  illumination  the  original 
sources  are  comparatively  small  bright  objects  which 
obtrude  themselves  most  unpleasantly  if  we  omit  to 
screen  them  from  direct  view.  But  because  the 
sources  are  small  we  can  surround  them  by  diffusing 
screens  or  reflectors,  and  materially  modify  the  distri- 
bution of  the  light  coming  from  each  source.  With 
modern,  properly  designed  reflectors  it  is  possible  to 
produce  almost  any  desired  distribution  of  the  light, 
from  practical  uniformity  to  concentration  in  com- 
paratively small  angles  in  any  desired  direction.  By 
the  judicious  placing  of  the  sources  of  light  and  the 
proper  choice  of  reflectors  we  can  obtain  almost  any 
desired  distribution  of  the  light  with  one  limitation, 
that  the  light  coming  from  each  individual  source  to 
any  point  will  be  coming  in  a  comparatively  small 
angle.  I'-ach  source  would  tend  to  ])roduce  well  mark- 
ed deep  shadow^s,  and  care  must  be  taken  that  the  ef- 
fects of  the  other  sources  are  to  reduce  the  depth  and 
size  of  these  shadows  to  the  desired  amount.  In  this 
way  the  shadows  may  be  made  architecturally  useful 
rather  than  the  reverse. 

It  is  this  possibility  of  varying  the  character  of  the 
lighting  and  the  change  in  the  distribution  almost  at 
will  that  makes  it  possible  to  obtain  different  architec- 
tural effects.  The  ideal  of  the  illuminating  engineer 
has  generally  been  to  produce  even  and  soft  illumin- 
ation throughout  the  room.  But  it  seems  to  me  that 
this  is  not  always  the  most  suitable  lighting,  and  that 
in  some  cases  a  more  one-sided  lighting,  with  a  sub- 
sidiary cross  or  reverse  lighting,  might  be  usefully 
employed.  In  using  this  method  one  must  not  at- 
tempt to  imitate  the  conditions  of  daylight  too  closely. 
The  variations  must  be  considerably  less  than  those 
of  daylight,  because  the  actual  illumination  will  usual- 


ly be  considerably  below  that  which  prevails  with  day- 
light, and  at  this  lower  illumination  the  variation  is 
much  more  readily  appreciated  This  effect  is  not  ma- 
terially altered  l)y  actually  increasing  the  illumination 
by  artificial  light,  because  of  the  da/.zling  effect  of  in- 
tense artificial  light.  Owing  to  the  adaptation  of  the 
eye  to  the  conditions  prevailing  in  artificial  illumina- 
tion, comparatively  small  variations  are  effective,  and 
it  is  unwise  to  produce  strong  contrasts  between  the 
different  parts  of  the  room.  Most  people  iind  it  un- 
pleasant to  sit  in  a  well-lighted  part  of  a  room  while 
the  rest  is  in  comparative  darkness.  It  is  on  account 
of  this  adapt  condition  of  the  eye  that  it  is  so  imj^ort- 
ant  to  screen  the  modern  sources  of  high  intrinsic  bril- 
liancy, and  the  only  effective  way  is  to  make  the  light 
ai)])ear  to  come  from  an  area  much  larger  than  that  of 
the  source.  The  smallness  of  the  size  of  artificial 
sources  is  troublesome  when  reflecting  surfaces,  such 
as  varnished  wood,  are  present,  and  in  some  cases  the 
reflections  are  objectionable.  They  may  be  reduced  by 
increasing  the  size  of  the  source  or  altering  its  posi- 
tion. The  same  difficulty  of  reflection  occurs  in  con- 
nection with  picture  lighting,  and  care  should  always 
be  taken  to  place  the  sources  sufficient!)'  above  the  pic- 
ture to  make  the  reflection  invisible  at  the  ordinary 
level  of  the  eye.  This  generally  adds  to  the  difficulty 
of  securing  even  illumination  on  the  ])icture,  but  by 
properly  distributing  the  light  from  the  source  almost 
any  required  degree  of  evenness  of  illumination  can  be 
obtained. 

Still  further  difficulties  are  encountered  in  regard 
to  coloured  ornamentation,  and  these  troubles  are  ac- 
centuated if  the  illumination  on  the  coloured  object  is 
low.  The  relative  brightness  of  the  parts  of  different 
coloins  will  change  as  the  illumination  is  diminished, 
and  it  is  a  wise  precaution  to  secure  abundance  of  light 
for  any  coloured  ornamentation.  Even  with  this  jire- 
caution  the  colour  values  are  unlikely  to  be  exactly 
the  same  as  with  daylight,  though  the  recent  attempts 
to  improve  the  colour  rendering  liy  artificial  light  have 
met  with  considerable  success.  But  the  rendering  of 
variations  of  shade  in  a  flat  object  is  almost  the  same 
by  artificial  light  as  bj'  daylight,  and  the  same  may  be 
said  of  pierced  work  where  the  contrast  of  a  carving  is 
enhanced  by  piercing. 

Pierced  screens  are  interesting,  as  showing  one  of 
the  earliest  methods  of  combining  natural  with  arti- 
ficial lighting  effects.  In  daylight  the  screen  is  h; 
from  in  front,  the  openings  ap]>earing  dark  to  contrast 
with  the  screen ;  when  the  altar  is  lit  up  the  screen  is 
seen  in  silhouette,  and  the  piercings  are  light.  The 
same  effect  of  interchange  of  light  and  dark  in  natural 
and  artificial  lighting  is  seen  in  the  windows  of  church- 
es and  other  buildings-  The  walls  near  the  windows, 
which  are  of  least  importance  in  daylight,  are  the  most 
prominent  features  in  the  artificial  light.  Their  archi- 
tectural treatment,  though  making  little  difference  by 
daylight,  may  be  of  the  geratest  value  for  artificial 
lighting. 

Diffused  Lighting 

But  there  are  other  methods  of  artificial  lighting  to 
which  I  would  like  to  refer.  In  these  methods  at- 
tempts have  been  made  to  imitate  the  conditions  of 
daylight  lighting.  An  exam])le  is  the  use  of  a  group  of 
lights  surrounded  by  large  diffusing  screens  or  reflec- 
tors, in  imitation  of  the  method  of  the  oculus  as  used 
in  the  lighting  of  the  Pantheon.  It  is  easy  in  special 
cases  to  imitate  the  effect  of  this  method  of  daylight 
lighting,  and  the  method  is  applicable  in  large  halls  or 
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theatres.  But  tlic  method  of  iiuhrect  h^liting  ap- 
proaches most  directly  to  the  effects  of  dayhght. 

In  this  method  the  hght  from  tlie  source  is  sent  on 
to  a  white  ceiUnjc  or  screen  and  is  directed  downwards 
to  ilhiminate  tlie  room.  The  absence  of  marked  shad- 
ows renders  this  method  useful  for  certain  purposes, 
as,  for  example,  the  lif^litinj,'  of  drawinj;  oflices,  hut 
unless  the  illumination  is  very  hi,L,di  the  method  gives 
the  impression  of  a  poor  imitation  of  daylight,  sug- 
gesting coldness  and  winteriness.  W'e  inter])ret  this 
artificial  lighting,  in  terms  of  daylight  and  the  sugges- 
tions that  tiiis  daylight  carries  with  it. 

It  is  probably  on  this  account  that  many  people 
prefer  the  semi-indirect  system  of  lighting,  in  which 
part  of  the  light  from  the  source  is  allowed  to  pass 
through  the  shade,  while  the  other  part  illuminates 
the  ceiling.  In  this  case  the  impression  of  artificial 
lighting  is  retained  and  the  camparison  with  daylight 
does  not  obtrude  itself;  at  the  same  lime  the  condi- 
tions of  shadow  are  more  those  oi  daylight,  and  the 
indirect  light  from  the  ceiling  lends  to  soften  the 
whole  lighting.  This  method  of  semi-indirect  lighting 
is  specially  useful  when  the  ceiling  and  frieze  are 
worthy  of  attention  in  themselves,  as,  for  example,  in 
beautiful  moulded  ceilings. 

In  all  these  cases  of  indirect  lighting  it  seems  pre- 
ferable  to  show  sources  which  illuminate  the  ceiling 
even  if  the  greater  part  of  the  light  be  really  derived 
from  concealed  sources.  There,  are  however,  a  num- 
ber of  cases  where  the  ceiling  has  been  lit  entirely  by 
means  of  concealed  lights,  and  the  etYect  has  not  been 
happy-  These  lights  produce  beautifully  even  light- 
ing on  the  ceiling,  but  one  unconsciously  asks  where 
does  the  light  come  from,  and  the  only  explanation  is 
that  there  must  be  an  opening  between  the  walls  and 
Ihe  ceiling,  and  apparently  it  mu.st  e.xtend  all  round, 
there  being  no  distinctive  direction  in  which  the  light 
comes,  and  ceilings  which  are  unsupported  are  nn- 
canny.  In  one  of  these  cases  the  efTect  was  much  im- 
proved by  the  use  of  a  number  of  visible  sources  which 
apparently  illuminate  the  ceiling.  Thus,  as  regards 
interiolr  illumination,  the  conditions  are  somewhat 
different  for  artificial  and  natural  lighting.  Hut  each 
has  its  advantages,  and  by  judiciously  using  the  re- 
sources of  artificial  lighting  it  should  be  possible  to 
obtain  qnite  as  good  results  as  with  natural  lighting, 
but  this  is  a  matter  for  the  architect  as  well  as  the 
illuminating  engineer.  New  methods  and  arrange- 
ments of  lighting  are  recpiired. 

In  the  cases  where  rooms  are  to  be  used  only  or 
mainly  by  artificial  light,  the  architectural  features 
should  be  designed  in  relation  to  the  actual  method  of 
lighting  to  be  employed.  When  few  but  large  sources 
of  light  are  to  be  used,  the  conditions  approximate  to 
outside  natural  illumination,  and  models  of  ornament 
and  architecture  may  well  be  songht  in  Classical 
types ;  but  when  numerous  smaller  sources  are  to  be 
used,  the  conditions  aiiproximate  more  to  the  Gothic 
conditions,  and  mouldings  and  ornamentation  of  this 
style  might  well  be  studied  in  connection  with  their 
value  in  artificial  light. 

Exterior  Lighting  of  Buildings 

.Another  interesting  iMohlem  which  I  can  i)nly 
touch  on  lightly  is  the  illumination  of  the  exterioi- 
architectural  features  of  a  building.  When  the  aspect 
is  a  southern  one,  the  .same  ct)nditions  as  in  daylight 
may  be  approximated  to  by  the  use  of  one  large  source 
of  light  high  up  in  front  of  the  building,  and  a  num- 
ber of  smaller  sources  jilaced  lower  down  and  distri- 


buted along  the  length  of  the  building.  When  the 
aspect  is  a  northerly  one,  the  whole  lighting  should 
be  by  a  number  of  small  sources  evenly  distributed  in 
front  of  the  whole  building.  Occasionally  friezes  can 
be  well  lit  by  concealed  lights  above  the  frieze,  the 
proper  distribution  of  the  light  being  secured  by  the 
use  of  suitably  designed  reflectors.  In  this  case,  again, 
the  difference  between  the  treatment  of  high  and  low 
relief  is  important,  and  the  effect  of  the  high  relief  is 
even  more  exaggerated  for  statues  or  very  deep  mould- 
ings, which  require  front  rather  than  high  lighting. 


The  Position  of  the  Engineer 

THE  following  is  part  of  an  address  delivered  by 
Mr.  Ira  O.  Baker,  Professor  of  Civil  Engineer- 
ing in  the  University  of  Illinois,  before  a  re- 
cent convention  of  civil  engineers.  It  is  re- 
printed from  the  Engineering  News. 

I  am  persuaded  that  the  chief  reason  that  the  engi- 
neer does  not  attain  to  the  position  in  the  public  esti- 
mation which  he  might  occupy  is  because  of  wrong 
ideals.  The  representative  engineer  magnifies  the  im- 
portance of  technical  matters ;  in  college  he  is  insist- 
ent upon  acquiring  a  so-called  practical  education — 
that  is,  he  desires  to  specialize  and  to  take  only  the 
subjects  immediately  connected  with  his  chosen  pro- 
fession. As  a  consequence,  he  lacks  breadth  of  view 
and  is  weak  in  knowledge  of  non-|)rofessional  matters. 
Too  often  he  has  sought  to  perfect  himself  in  technical 
details  to  the  neglect  of  a  knowledge  of  political  pro- 
cedure, of  business  methods,  of  labor  conditions,  or  of 
social  problems.  P'urther,  he  is  often  seriously  de- 
ficient in  the  ability  to  use  correct  language. 

What,  then,  can  the  young  engineer  do  to  prepare 
himself  for  a  wider  usefulness  and  a  larger  success? 
I  have  several  definite  suggestions: 

By  continual  care  and  practice,  cultivate  the  ability  to 
express  yourself  in  writing  and  in  speaking  in  clear,  con- 
cise, correct  English.  Tliere  is  nothing  more  necessary  to 
tlie  young  engineer  who  desires  to  attain  more  than  a  medi- 
ocre success. 

Extend  your  horizon  by  reading  and  by  the  study  of 
industrial  and  political  fiistory,  political  and  social  science, 
economics,  laf>or  problems,  and  other  vital  subjects. 

Do  not  become  a  man  of  technical  details  nor  a  man 
of  books  to  the  exclusion  of  a  knowledge  of  affairs.  The 
successful  engineer  must  buy  materials;  therefore  he  must 
have  a  knowledge  of  market  conditions  and  of  business 
methods.  .\  successful  engineer  directs  the  labors  of  others; 
therefore  he  must  know  much  of  the  motives  that  influence 
men.  and  must  understand  the  point  of  view  of  organized 
laf)or.  and  should  have  at  least  some  knowledge  of  the  ad- 
vantages and  disadvantages  of  the  diflferent  methods  of  pay- 
ment. .\n  engineer  is  frequently  called  upon  to  report  ujwn 
projects;  therefore  he  should  be  able  to  foresee  all  the  in- 
dustrial, commercial  and  financial  conditions  involved  in 
the  project,  and  should  be  able  to  accurately  discriminate 
as  to  the  relative  importance  of  the  various  conflicting  factors. 
The  engineer  writes  specifications  and  makes  contracts;  there- 
fore he  should  know  something  of  the  intricacies  of  the  law. 


Comparative  building  statistics  of  the  city  of  Mon- 
treal just  issued  arc  as  follows:  282  permits  were  is- 
sued in  May.  1*^15,  as  against  "16  in  May.  1914.  The 
value  of  the  permits  issued  in  May.  l')14,  was  $2,517.- 
148.  against  $529,167  for  May.  1915.  From  Januarv 
1  to  May  31,  1914.  1.823  permits  of  a  total  value  of 
$5,578,314  were  issued,  and  in  the  same  period  of  1915 
948  pertnits  were  issued,  of  a  value  of  $2,517,994. 
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A    Modern    British    Columbia    Fish    Curing 

and  Packing  Plant 

Concrete  Floors  Used  for  Cleanliness — Successful  Insulation  of  Cold  Storage  Rooms 


AT  Steveston,  B.  C,  at  the  mouth  of  the  Eraser 
River,  a  cold  storage  plant  has  been  com- 
pleted recently  for  the  B.  C.  Packers'  Asso- 
ciation. It  is  one  of  the  largest  fish  curing 
and  packing  plants  yet  erected  in  British  Columbia. 
The  buildings  and  dock  cover  an  area  of  250  ft.  by  400 
ft.,  and  there  is  sufficient  depth  of  v^fater  at  the  outer 
end  of  the  dock  to  permit  boats  to  land  their  cargoes 
of  fish  at  all  stages  of  the  tide. 

The  main  cold  storage  building  is  three  storeys 
high,  ICS  ft.  in  Width,  and  125  ft.  in  length.  This 
building  is  devoted  entirely  to  frozen  fish.  There  is 
also  a  side  building  refrigerated  for  the  storage  of 
mild  cure  salmon  ;  this  structure  is  55  ft.  wide  and 
125  ft.  long,  and  two  storeys  in  height. 

With  reference  to  the  construction  of  the  different 
cold  storage  buildings,  an  insulation  consisting  of  a 
combination  of  air  space,  planer  .shavings  and  Ijnofelt 
has  been  used  with  great  success.  This  applies  to  all 
parts  of  the  buildings,  with  the  exception  of  the  main 
floors,  which  are  water|)roof,  and  have  a  4-in.  insula- 
tion of  cork  in  addition  to  the  shavings  and  linofelt. 
This  insulation  has  given  such  good  results  that  this 
refrigerated  space,  having  a  volume  oi  550,000  cubic 
feet,  can  be  kept  at  a  temperature  varying  from  20 
degrees  below  zero  to  10  degrees  above  zero,  with  the 
use  of  one  30-ton  refrigerating  machine. 

The  fish  shed  on  the  dock  is  constructed  with  a 
concrete  floor,  this  being  for  the  purpose  of  cleanliness. 
The  concrete  floor  extends  over  the  entire  area  of  the 
fish  shed,  which  is  90  ft.  x  125  ft.  The  cement  finish 
is  brought  up  around  the  walls  and  columns  to  a 
height  of  2  ft.,  and  the  floor  is  also  provided  with  a 
number  of  drains.    In  order  to  handle  large  quantities 


Exterior  of  Columbia  cold  storage  plai 

of  fish,  it  sometimes  happens  that  100,000  lbs.  or  150,- 
000  lbs.  are  dumped  at  one  time  on  this  floor,  and 
should  the  jjlant  be  busy  at  the  time  the  fish  can  be 
mixed  with  ice  and  kept  in  perfect  condition  for 
twenty-four  hours  or  more,  and  in  this  way  the  capa- 
city of  the  plant  is  increased. 

The  box-making  department  is  situated  above  the 
fish  shed,  and  has  the  same  area.  Here  all  the  ma- 
terial used  to  manufacture  boxes  is  stored,  and  also 


a  great  number  of  boxes  ma<le  up  and  stencilled  ready 
for  use  at  any  time.  Shipments  of  fresh  fish  can  be 
taken  from  steamers  and  loaded  in  cars  on  the  com- 
pany's side  track  in  a  very  short  time,  as  it  is  pos- 
sible to  pack  the  fish  in  ice,  place  them  in  the  car, 
and  ice  the  car  at  the  same  time  from  a  platform  above. 
If  necessary,  a  shipment  of  300,000  lbs.  of  halibut  or 


Interior  o(  a  cold  storage  room. 

salmon  can  be  boxed,  iced  and  ])laced  aboard  the  cars 
in  six  hours. 

The  mechanical  equipment  of  the  plant  is  situated 
on  the  side  next  to  the  land,  and  comprises:  1  coal 
bunker  with  a  capacity  of  600  tons,  1  boiler  room,  1 
engine  room,  1  room  for  auxiliaries,  1  room  for  ice 
tank,  and  1  room  for  condensers,  besides  a  space  left 
for  the  office. 

The  main  cold  storage  building  is  divided  into 
storage  rooms,  work  rooms  and  "sharp  freezers."  There 
are  seven  "sharp  freezers,"  which  have  a  capacity  of 
40,000  lbs.  each,  and  here  the  freezing  is  done.  The 
temperatures  of  these  rooms  are  kept  at  about  20  de- 
grees below  zero,  and  the  fish  remain  in  these  rooms 
until  frozen  entirely  through.  The  freezing  is  ac- 
complished by  direct  expansion  pipes,  and  also  by  air 
blast.  The  freezers  are  equipped  with  a  Sirocco  fan, 
which  displaces  25,000  cubic  feet  of  air  a  minute.  This 
cold  air  is  kept  in  circulation,  ]>urified  and  washed, 
at  the  rate  of  25.000  cubic  feet  a  minute.  After  the  fish 
have  been  frozen  thoroughh'  they  are  removed  to  the 
glazing  and  packing  departments,  where  they  are  dip- 
ped in  fresh  water  and  given  a  coating  of  ice.  They 
are  then  wrapped  in  paper  and  placed  in  boxes  to  be 
stored  in  the  rooms  above  until  the  time  of  shipment. 
The  total  capacity  of  the  building  for  frozen  fish  is 
7,500,000  lbs.,  and  the  capacity  for  mild  cure  salmon 
is  about  1,200,000  lbs.  The  entire  cold  storage  space 
is  refrigerated  by  the  direct  expansion  system,  and 
for  this  purpose  about  75,000  lineal  feet  of  pipes  are 
installed  in  the  various  rooms. 

The  coal  bunker  is  situated  adjacent  to  the  boiler 
room  ;  it  has  a  capacity  of  800  tons  of  coal,  and  is 
equipped  with  one  steam  hoist  and  derrick  for  trans- 
fering  the  coal  from  the  scows  to  the  bunker.  Below 
the  coal  bunker  are  placed  three  tanks  for  the  stor- 
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age  of  fresh  water ;  these  tanks  contain  36,000  gal- 
lons, which  is  a  sufficient  (|uantity  to  last  the  plant 
for  ten  clays  in  case  injury  should  happen  to  the  city 
water  mains. 

The  boiler  room  is  equipped  with  two  150-h.p.  re- 
turn tubular  boilers,  and  these  are  fitted  with  Jones 
underfeed  stokers.  One  Weir  boiler  feed  i)ump  is 
sup]:)licd,  together  with  a  400-h.p.  Ideal  heater  and 
purifier.  By  using  the  heater  and  purifier  the  tempera- 
ture of  the  water  delivered  to  the  boilers  is  at  all  times 
210  or  212  degrees. 

The  engine  room  is  e(|ui])ped  with  three  ammonia 
compressors  of  different  sizes — 1  GO-ton  horizontal, 
1  40-ton  horizontal,  and  1  30-ton  upright.  This  (juan- 
tity  of  refrigeration  is  found  to  be  quite  sufficient  for 
all  the  needs  of  the  plant.  The  engine  room  is  also 
e(juii)ped  with  two  25-kilowatt  generator  units  for 
light  and  power,  and  also  one  small  generator  unit 
which  supplies  current  for  the  elevators.  One  note- 
worthy feature  is  the  ])lacing  of  the  elevator  hoisting 
machine  on  the  floor  of  the  engine  room,  thus  giving 
the  engineer  an  ojiportunity  to  take  care  of  it. 

The  ice  tank  is  capable  of  manufacturing  IS  tons 
of  ice  a  day,  and  is  situated  over  a  section  of  the  en- 


mum  load  per  inch  of  tyre,  not  to  exceed  say,  500  lbs., 
would  result  in  a  large  saving  in  maintenance.  The 
report  contains  a  number  of  pages  devoted  to  the 
width  of  tyres,  and  contains  the  practice  of  various 
States  and  foreign  countries.  It  alsnr  includes  com- 
ments on  the  subject  by  well-known  authorities,  cov- 
ering a  range  of  years. 


Power  house  and  refriserating  machinery. 

gine  room,  so  that  when  the  product  is  harvested  the 
blocks  can  be  sent  by  gravity  in  any  direction  to  be 
used.  This  ice  tank  is  equipped  with  an  automatic 
air  hoisting  arrangement  and  a  Curtis  air  Compressor. 
The  contlenscrs  are  of  a  cai)acity  of  200  tons  refrigera- 
tion, and  are  situated  above  the  ice  tank.  Water  from 
tiie  river  is  used,  which  at  times  is  very  brackish.  The 
puniping  is  performed  by  a  Weir  service  pump,  size 
9  X  18.  Furtiier  pumping  units  are  installed  for  emer- 
gency, and  cross-connected  to  the  pipe  system  of  the 
plant. 

The  entire  work  was  designed,  and  construction 
supervised,  by  the  Linde  Canadian  Refrigeration  Com- 
])any,  Limited,  of  ^7  St.  Peter  Street,  Montreal,  (Jue., 
and  this  lirm  also  carrieil  out  the  C(_)ntract  for  the  sup- 
ply and  installation  of  the  refrigeration  machinery. 


The  destructive  effect  of  heavy  wagon  loads  car- 
ried on  narrow  tyres,  and  its  seriousness  in  connection 
with  the  upkeep  of  the  roads,  is  called  attention  to  by 
the  State  Highway  Commission  of  Colorado  in  its  re- 
cent biennial  report.  It  is  also  pointed  out  that  any 
method  leading  to  the  adoption  of  a  law  for  a  ma.vi- 


The  Use  of  Large  Stone  Chips  in  the  Main- 
tenance of  Bituminous  Roads 

TIIF,  Maryland  Highway  Commission,  of  which 
Henry  G.  Shirley  is  Chief  Engineer,  after  an 
ex])erience  with  the  maintenance  of  bitumin- 
ous roads  extending  over  several  years,  has 
adopted  the  practice  of  using  stone  chips  at  least  one 
inch  in  size.  The  chips  are  spread  over  the  surface 
of  the  road,  at  seasons  of  the  year  when  the  bitumen 
is  soft,  in  an  even  layer  one  stone  thick,  and  rolled. 
The  rolling  forces  the  stones  into  the  surface  of  the 
road  until  they  are  flush  with  the  pavement.  When 
completed  the  surface  has  somewhat  the  appearance 
of  a  mosaic.  Hard  blue  limestone  is  used,  and  has 
been  found  to  be  <|uite  satisfactory  for  this  purpose. 

The  reason  for  the  method  of  maintenance  adopt- 
ed is  obvious.  It  has  been  universally  found  in  prac- 
tice that  sniall  stone  chips  are  either  ((uickly  ground 
to  a  powder  by  iron-shod  traffic  or  arc  in  a  large  mea- 
sure swept  from  the  road  surface  by  automobile  traffic. 
The  use  of  sand  is  now  quite  generally  avoided  by 
maintenance  engineers,  on  the  ground  that  it  tends  to 
build  a  mat  or  pad  that  becomes  unmanageable  when 
thick,  and  also  greatly  increases  the  danger  of  waves 
in  the  pavement  due  tt)  the  piishing  of  the  bituminous 
surface  occasioned  by  the  continual  i)assage  of  auto- 
nn)biles,  usually  travelling  in  a  single  direction  on  one 
side  of  the  road. 

While  this  method  of  surface  maintenance — or, 
more  ])roperly,  surface  improvement — is  not  new  from 
an  experimental  standpoint — similar  work  having  been 
done  by  Major  Crosb}-,  the  former  Engineer  for  the 
Commission — its  application  to  road  maintenance  work 
on  a  large  scale  such  as  is  in  progress  in  Maryland  is 
an  innovation.  From  the  standpoint  of  the  road  user 
it  possesses  advantages.  The  exposed  stones  roughen 
the  surface  and  reduce  the  slipperiness  of  the  pave- 
ment. Slipperiness  has  always  been  a  fault  of  bitum- 
inous treated  country  roads,  especially  since  many  of 
the  horses  that  travel  them  are  not  sharp  shod.  The 
danger  of  automobiles  skidding  is  also  reduced.  From 
the  standpoint  of  increasing  the  life  of  the  road  the 
reduction  in  slipperiness  permits  the  u.se  of  a  relatively 
higher  crown,  thereby  insuring  thorough  drainage  of 
the  surface  and  increasing  the  durability  of  the  road. 
the  ])ractice  of  most  road  engineers  being  to  use  as 
much  crown  as  limiting  conditions  will  permit.  In 
this  connection  it  may  be  said  that  experience  has 
demonstrated  in  the  city  of  Washington  that  asphalt 
streets  and  roads  built  with  a  high  crown  have  usually 
a  longer  life  than  those  streets  or  roads  on  which  less 
crown  is  used. 

While  the  labor  cost  of  applying  large  stone  chips 
in  this  manner  is  necessarily  increased  somewhat,  the 
road  surface  is  imjiroved  by  the  thorough  ironing  out 
it  is  given  by  the  roller.  The  greater  availability  of 
the  supply  of  larger  stone  is  also  a  factor  worthy  of 
consideration  in  many  sections  of  the  country.  It  is 
frequently  difficult  to  secure  an  adequate  supply  of 
yi-in.  and  >>4-in.  stone. 

It  is  believed  that  the  incorporation  of  large  stone 
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chips  into  the  surface  of  the  road  is  worthy  of  the  con- 
sideration of  engineers  engaged  in  both  maintenance 
and  construction  work.    While  difficulties  are  encoun- 


tered, and  careful  workmanship  is  required,  the  re- 
sults obtained  are  of  sufficient  value  to  warrant  the 
additional   cost. — Engineering   and    Contracting. 


Methods    and    Costs    of    Plaster    Lining    of 

Irrigation  Canals 


By  Calvin  Casteel 


THE  following     information     dealing     with    the 
methods   and    cost   of   plaster    lining   on    the 
Okanogan  Project  of  the  U.  S.   Reclamation 
Service  at  Okanogan,  Wash.,  is  contained  in 
a  paper  in  the  Proceedings  of  the  Washington  Irri- 
gation Institute. 

This  paper  will  only  take  into  consideration  the 
methods,  cost  and  efficiency  of  plaster  lining,  such  as 
has  been  done  on  the  Okanogan  Project.  This  lining 
for  the  most  part  has  been  put  in  the  canals  and  lat- 
erals already  constructed,  and  is  one  and  a  half  inches 
thick.  Practically  all  concrete  has  been  mixed  with  a 
gasoline  power  concrete  mixer. 

Design  of  Cross  Sections 

The  cross  section  of  the  concrete  lining  should  be 
as  near  an  ideal  economic  section  as  it  is  possible  to 
make  for  new  ditches,  taking  into  account  the  cost  of 
laying  as  well  as  the  cost  of  the  material.  For  ditches 
already  constructed,  with  less  than  a  3-ft.  base  and 
3  ft.  in  depth,  an  economic  section  can  be  designed 
by  lowering  the  grade  and  backfilling  on  the  sides 
without  making  the  cost  excessive ;  but  if  the  water 
surface  is  fixed,  as  is  generally  the  case  upon  ditches 
that  have  been  constructed  and  in  operation,  it  may 
be  necessary  to  raise  the  sub-grade,  which  will  make 
the  backfill  excessive  and  the  cost  per  lineal  foot  more 
than  for  a  section  of  wider  base. 

In  practice  it  is  not  economical  to  build  an  econ- 
omic section  in  small  ditches,  as  the  cost  of  preparing 
the  base  and  laying  the  concrete  will  increase  the  cost 
out  of  proportion  to  the  saving  that  is  made  in  the 
amount  of  material  used,  as  the  bottom  width  is  made 
too  narrow  to  work  in  to  advantage.  This  applies  par- 
ticularly to  ditches  having  a  depth  of  between  1  and 
2  feet. 

For  all  ditches  over  1  ft.  in  depth  it  is  not  econ- 
omical to  plaster  them  without  working  in  the  bottom, 
and  with  the  bottom  width  made  so  narrow  that  the 
plasterer  can  neither  stand  nor  kneel  without  danger 
of  tearing  down  the  side  slopes  when  he  moves,  and 
thereby  causing  extra  work  to  fix  them  up  as  the 
plastering  is  done,  which  will  increase  the  cost  to  a 
great  extent  either  by  additional  help  necessary  or  by 
delaying  the  concrete  mixer  and  the  balance  of  the 
crew. 

The  side  slopes  for  plaster  lining  should  not  be 
steeper  than  1J4  to  1.  A  steeper  slope  requires  the 
concrete  to  be  mixed  too  dry  to  spread  easily  and  to 
obtain  an  impervious  finish  without  extra  labor,  and 
whenever  the  concrete  is  mixed  a  little  too  wet  it  will 
naturally  run  if  laid  on  a  steeper  slope. 

A  berm  not  less  than  4  ins.  wide  should  be  used 
on  small  laterals  up  to  a  depth  of  from  1  to  2  ft. ;  for 
greater  depths  this  berm  should  be  increased  to  5  or 
6  ins.,  and  for  side  hills  should  not  be  less  than  6  ins. 
for  any  size  lateral,  and  may  often  need  to  be  wider. 

This  berm  not  only  serves  to  strengthen  the  top 


of  the  lining,  but  also  prevents  surface  water  from 
getting  under  the  lining,  when  it  is  properly  covered 
with  earth  after  being  laid.  Ordinarily  no  harm  would 
come  from  allowing  any  surface  water  to  get  behind 
or  under  the  lining,  but  in  the  latter  part  of  the  winter 
such  as  we  have  at  Okanogan,  when  the  snow  is  going 
off,  it  may  thaw  very  rapidly  for  one  or  more  days 
and  then  freeze  very  hard,  in  which  case,  if  the  water 
is  allowed  to  get  under  the  lining,  heaving  will  take 
place  and  considerable  harm  may  be  done. 

When  a  ditch  is  all  in  a  fill  a  minimum  berm  of  4 
ins.  may  be  used  with  safety,  but  along  side-hills  where 
there  is  considerable  drainage  into  the  canal  a  wider 
berm  should  be  used  ;  then  after  it  is  laid  it  should 
be  well  covered  with  earth.  Where  the  water  has  been 
flowing  into  the  canal  in  well-defined  drainage  chan- 
nels, these  should  be  taken  care  of  by  allowing  the 
water  to  get  into  the  lining  by  lowering  the  side  of  the 
lining  from  4  to  6  ins.,  and  widening  the  berm  to 
sometimes  as  much  as  2  or  3  ft.,  which  will  prevent 
the  water  from  getting  under  and  damage  following. 

Grade  and  Alignment 

For  small  canals  carrying  100  c.  f.  s.  or  less  the 
stakes  should  be  set  so  that  they  can  be  used  for  both 
grade  and  centre  line.  One  stake  set  every  10  ft.  is 
sufficient ;  this  should  be  set  on  the  sub-grade  of  the 
back-fill  or  the  bottom  of  the  lining,  so  that  a  template 
can  be  set  on  the  grade  hub,  and  the  back-fill  material 
placed  so  that  it  comes  flush  with  the  top  of  the  hub. 
By  setting  the  grades  in  this  way  it  is  not  necessary 
to  remove  them  when  the  concrete  is  put  in  place. 

The  grade  and  lines  should  be  checked  after  the 
back-fill  has  been  placed  and  flooded,  and  before  the 
final  finish  to  neat  lines,  which  is  done  before  the  plac- 
ing of  the  concrete. 

Excavation  for  Back-Fill 

Where  a  new  ditch  is  constructed  with  the  idea  of 
lining  immediately,  it  is  constructed  to  fit  the  cross 
section  of  the  lining  which  has  been  designed  and 
which  should  be  an  economic  section  ;  but  where  the 
ditch  to  be  lined  has  been  constructed  for  some  time, 
and  has  been  in  use,  there  is  generally  some  sod  to  be 
removed  at  the  water  line.  Even  if  it  is  economical  to 
reduce  the  section,  it  is  necessary  to  slope  these  sod 
berms  so  that  the  back-fill  will  not  settle  away  from 
any  part  that  might  be  overhanging. 

The  economical  crew  necessary  on  this  work  has 
been  found  to  consist  of  a  sub-foreman,  with  anywhere 
from  10  to  20  men,  depending  uj)on  the  size  of  the  ditch 
and  the  amount  of  excavation  to  be  done.  The  effici- 
ency of  the  crew  is  cut  down  considerably  if  they  are 
strung  out  over  a  long  section  of  the  ditch. 

Two  men  go  ahead  with  a  template  to  which  a  car- 
penter's level  is  attached  so  that  it  can  be  kept  level, 
and  excavate  trenches  at  each  grade  hub  on  the  sides, 
and  bottom,  if  necessary,  these  trenches  being  exca- 
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vated  to  the  neat  lines  of  the  section  as  it  is  to  be  be- 
fore the  back-fill  is  placed.  The  excess  material  be- 
tween the  trenches  is  then  removed  by  the  remainder 
of  the  crew.  No  straight  edge  is  used  on  this  work, 
as  it  does  not  need  to  be  any  more  accurate  than  it 
can  be  made  with  the  aid  of  the  eye.  It  is  perhaps 
needless  to  add  that  the  template  must  be  kept  centred 
on  the  grade  hub,  and  level  when  digging  these 
trenches. 

Hauling  and  Placing  Back-fill 

The  material  used  for  back-fill  may  be  any  material 
that  is  very  pervious  to  water,  so  that  in  case  of  ground 
water  getting  under  the  lining  during  cold  weather  it 
has  a  chance  to  seep  away  before  freezing  can  take 
place. 

In  places  where  holes  of  considerable  size  are  to 
be  filled,  boulders  and  large  rocks  are  used  to  fill  in, 
if  handy,  and  if  not,  sand  or  gravel  is  hauled  for  this 
purpose,  a  minimum  thickness  of  three  inches  being 
used. 

The  back-fill  should  be  hauled,  and  where  possible 
dumped  on  both  sides  of  the  canal ;  where  the  back- 
fill is  heavy  it  will  pay  to  bridge  the  canal.  All  bridges 
built  for  hauling  back-fill  should  be  built"  high  enough 
to  be  out  of  the  way  of  the  lining  and  left  in  place 
until  the  lining  is  completed,  as  they  will  come  in 
handy  to  cross  when  stringing  out  the  running  boards, 
and  also  may  be  located  so  as  to  form  part  of  the  plat- 
form for  the  set  up  of  the  concrete  mixer. 

The  amount  of  back-fill  should  be  checked  at  each 
grade  and  the  line  hub  with  template,  to  see  that  the 
required  amount  is  being  placed. 

Two  five-man  crews,  each  with  a  template,  under 
one  sub-foreman,  have  been  found  to  be  the  most  effi- 
cient sized  crew  to  employ  in  placing  this  back-fill 
in  the  canal.  Any  number  of  crews,  of  course,  can  be 
used,  with  additional  sub-foremen.  All  sub-foremen 
used  in  the  preparation  and  lining  must  work. 

Back-fill  should  not  be  hauled  any  faster  than  it 
is  being  placed,  so  as  to  avoid  having  an  excess,  or  an 
insufficient  amount  in  any  one  place. 

Flooding  and  Finishing  Back-fill 

In  order  to  settle  the  back-fill  properly  and  give 
it  a  good  wetting  so  that  it  will  not  draw  all  of  the 
moisture  from  the  concrete  it  has  been  found  neces- 
sary that  it  should  be  thoroughly  soaked  by  flooding 
before  giving  it  the  filial  finish.  Only  a  small  amount 
of  water  should  be  used  in  the  flooding,  and  this  should 
be  let  in  slowly  to  prevent  washing  the  back-fill  off 
from  the  slopes. 

If  there  are  not  enough  i)ermanent  checks  in  the 
canal  to  enable  the  water  to  be  checked  up  to  within 
at  least  a  few  inches  of  the  top  of  the  back-fill,  tem- 
porary checks  should  be  constructed  at  necessary  in- 
tervals. P'or  small  canals  and  laterals  a  sack  dam  has 
been  found  the  safest  and  cheapest  to  construct  and 
to  remove,  and  serves  the  purpose  better  than  any 
other  temporary  structure. 

The  dams  should,  of  course,  be  constructed  before 
the  water  is  turned  in,  and  then  allowed  to  fill  up  and 
run  over  the  top,  so  that  the  upper  section  can  be  well 
soaked,  while  the  section  next  below  is  slowly  filling. 
After  all  sections  have  been  soaked  thoroughly,  the 
water  should  l)e  let  out  slowly,  in  order  not  to  carry 
away  any  back-fill,  or  cause  any  to  slough  down  from 
the  slope ;  there  is  a  tendency  for  this  to  happen  if  the 
water  is  lowered  suddenly.  After  the  water  has  drained 


out,  the  finishing  of  the  back-fill  should  be  started  as 
soon  as  possible,  as  the  wet  back-fill  works  better  than 
after  it  has  been  allowed  to  dry  out  to  any  great  extent. 

In  finishing,  the  greatest  care  should  be  used  to  see 
that  the  finished  section  is  as  near  the  theoretical  sec- 
tion as  it  is  possible  to  make  it  without  too  great  an 
expense,  as  the  capacity  of  the  lined  section  may  be 
reduced  considerably  if  it  is  not  carefully  straight- 
edged,  this  being  particularly  true  on  ditches  with  a 
steep  slope.  Particular  care  should  be  taken  with  the 
corners,  where  the  bottom  and  the  side  slopes  meet, 
as  a  rounding  corner  will  hold  the  plasterer's  straight- 
edge away  from  the  slope,  and  will  not  only  make  a 
kink  in  the  alignment  of  the  side  slope  and  decrease 
the  capacity  of  the  ditch,  but  will  increase  the  amount 
of  concrete  for  the  lining. 

The  crew  for  this  work  should  consist  of  a  sub- 
foreman  with  from  16  to  20  men  ;  there  should  be  three 
men  with  a  template,  who  go  ahead  and  set  the  tem- 
plate on  the  grade  hub,  and  after  it  has  been  centred 
and  levelled  thin  strips  are  inserted  under  the  template 
on  the  side  slopes  for  the  straight-edge  to  slide  upon. 

The  upper  ends  of  these  strips  are  set  just  even 
with  the  top  of  the  template,  and  should  be  at  least 
two  inches  longer  than  the  side  slope,  so  that  they  can 
be  pressed  into  the  back-fill  in  the  bottom  to  hold  them 
in  place  after  the  template  has  been  removed. 
(Concluded  in  next  Usue.) 


Mr.  R.  N.  Young,  Superintendent  of  the  British  Col- 
umbia division  of  the  C.  P.  R.  Telegraphs,  is  making  an  ex- 
tended tour  of  inspection  along  the  company's  lines  in  the 
Nicola  Valley  and  on  the  .\rrow  and  Kootenay  Lakes,  in 
the  Kootenay  district. 

Mr.  R.  S.  Richardson,  the  new  Superintendent  of  the 
Armstrong-Winnipeg  section  of  the  National  Transcontin- 
ental Railway,  has  been  in  Winnipeg  making  preparations 
for  the  inauguration  of  a  passenger  service  on  this  line.  Mr. 
Richardson  was  formerly  Assistant  Superintendent  of  the 
Halifax  and  St.  John  division  of  the  Intercolonial  Railway, 
and  has  been  in  the  railway  business  nearly  all  his  life. 

Mr.  \'.  W.  Horwood,  Provincial  .Architect  of  Manitoba,  / 
has  resigned,  and  since  his  departure  for  treatment  at  an 
American  hospital  Mr.  H.  E.  Matthews  has  been  acting  in 
his  place.  Now  Mr.  Matthews  has  asked  to  be  relieved  of 
his  duties,  and  Mr.  William  Fingland,  a  well-known  Winni- 
peg architect,  has  been  appointed  .Acting  Provincial  .\rchi- 
tect.  According  to  the  latest  reports.  Mr.  Horwood  is  still 
prevented  by  ill  health  from  resuming  his  duties,  and  the 
date  of  his   return   is  uncertain. 

Mr.  R.  H.  Burrell,  Fair  Wage  Officer,  has  given  a  defini- 
tion of  the  term  "prevailing  rate  of  wages,"  which  is  placed 
in  all  contracts  of  the  city  of  Toronto,  as  follows: 

"The  union  rate  of  wages,  of  course,  is  a  fixed  rate.  At 
certain  times  the  prevailing  rate  might  be  the  same  as  the 
union  rate,  or,  if  labor  was  scarce,  it  might  chance  that  the 
prevailing  rate  would  exceed  union  rates.  Scarcity  of  work 
would  have  a  tendency  to  lower  the  rate  at  which  men  would 
be  willing  to  work,  and  thus  the  prevailing  rate  would  be 
less  than  the  union  rate.  The  prevailing  rate  is  the  rate 
most  generally  paid  to  workmen  at  any  period,  and  it  may 
vary  according  to  labor  conditions  during  the  course  of  a 
year." 
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A  number  of  representatives  of  filtration  manufacturing 
companies  have  been  in  Brockville  preparing  tenders  on 
the  specifications  for  the  construction  of  a  new  filtration 
system  there  in  connection  with  the  Brockville  Water-works 
System.  The  companies  represented  include  the  Pittsburg 
Filter  Manufacturing  Company,  the  Norwood  Engineering 
Company  of  Canada,  the  Roberts  Filtration  Manufacturing 
Company,  of  Derby,  Pa.,  the  American  Water  Softener 
Company,  of  Philadelphia,  and  Norman  McLcod,  Limited, 
of  Toronto. 


The  biggest  and  the  best  railway  map  in  Canada  is  that 
which  hangs  in  the  directors'  room  of  the  C.  P.  K.  general 
office — a  map   100  foct  long  by  10  feet  high,  which  took  the 


combined  efforts  of  three  of  the  cleverest  men  in  the  draw- 
ing department  of  the  company  eighteen  months  to  com- 
plete. This  map  is  minute  and  comprehensive  to  the  last 
detail.  Every  inch  of  railway,  every  islet,  rearing  its  head 
in  the  lake  or  river,  every  city  and  town  and  village,  it  might 
be  said,  in  the  whole  of  the  Dominion,  is  limned  in  characters 
which,  however  minute,  are  entirely  legible. 

The  double  tracking  is  shown;  the  course  of  each  sys- 
tem from  its  commencement  to  its  ending  set  forth;  no- 
thing has  escaped  the  faithful  and  able  chartographers  or 
monographers,  if  one  may  use  the  words,  so  that  at  a  glance 
the  high  officers  of  the  company  may  see  the  course  of  the 
system,  the  river,  the  lake,  the  nifiuntain,  the  stream,  in  any 
part   of   the   Dominion. 
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The  Deakin  Construction  Company,  I.imilcd,  has  been 
registered  at  Montreal.  They  will  carry  on  business  as  gen- 
eral  contractors. 

The  firm  name  of  the  Parsons  Construction  and  Engi- 
neering Company,  Limited,  of  Regina,  has  been  changed  to 
the  Parsons  Construction  Company,  Limited. 

The  Buckeye  Machinery  Company,  of  Calgary,  Alta.. 
have  received  a  Government  contract  for  twenty  thousand 
shrapnel  shells,  and  are  securing  additional  machinery  and 
tools  for  their  manufacture. 

The  Alberta  Hydro-Electric  Power  Company,  Limited, 
of  Calgary,  is  considering  the  construction  of  a  series  of  six 
dams  and  power  houses,  estimated  to  cost  two  million  dol- 
lars. 

The  Provincial  Government  of  New  Brunswick  is  call- 
ing for  tenders  for  the  construction  of  the  substructure  of 
the  proposed  new  steel  bridge  over  the  Petitcodiac  River 
near  Moncton. 

The  station  will  be  flanked  to  the  east  by  a  clock  tower 
about  125  feet  high.  The  entire  station  will  be  faced  with 
stone.  The  architects  are  Messrs.  Darling  &  Pearson,  and 
the  contractors  are   P.   Lyall   &  Sons,   of   Montreal. 

C.  Degrelle,  A.  Morin,  B.  Pellege,  E.  Riberdy,  and  J. 
Rossi,  all  of  Montreal,  have  incorporated  The  Degrelle 
Company,  Limited.  They  will  contract  for  all  kinds  of  con- 
struction work.     The  capital  stock  of  the  company  is  $20,000. 

Work  has  been  started  on  the  rebuilding  of  the  brass 
factory  of  the  Canadian  Wolverine  Company,  at  Chat- 
ham, which  was  destroyed  by  fire  recently.  The  ex- 
tension which  was  planned  before  the  fire  took  place  will  now 
be  carried  out. 

Alexander  Craig,  Limited,  have  been  incorporated  in 
Montreal,  Que.,  by  V.  J.  Craig,  J.  W.  Brennan.  G.  T.  Jenkcs 
and  J.  Coppold,  all  of  Montreal.  The  capital  stock  of  the 
company  is  $50,000,  and  they  will  carry  on  a  general  con- 
tracting and   building  business. 

The  St.  John  Street  Railway  Company  have  comjileted 
the  extension  of  their  car  line  to  Glen  Falls,  three  miles  from 
the  city  in  an  easterly  direction.  The  track  line  along  the 
East  St.  John  harbor  front  is  now  partially  laid,  and  upon 
the  completion  in  August  of  the  Provincial  Government 
bridge  across  the  Reversing  Falls  the  company  will  be  able 


to  link  up  with  the  west  side  of  the  harbor,  where  a  branch 
line  has  been  operating  for  several  years.  These  exten- 
sions will  open  up  splendid  residential  and  industrial  dis- 
tricts. 

Grant,  Smith  &  Company,  of  Victoria,  B.C.,  have  t-aken 
out  a  Supreme  Court  writ  against  the  Kettle  Valley  Rail- 
road for  $099,609,  which  they  claim  is  due  them  on  account 
of  the  construction  of  that  railroad.  The  plaintiffs  also  claim 
interest  on  the  balance  due  from  October  21st,  1914. 

B.  &  S.  H.  Thompson  &  Company,  Limited,  metal  mer- 
chants, have  removed  from  Transportation  Building  to  Mc- 
Ciill  Building,  Montreal,  while  the  Canada  Grip  Nut  Com- 
pany, Limited,  have  taken  offices  in  the  same  building,  hav- 
ing removed  from  the  Eastern  Townships  Bank  Building. 

With  a  capital  stock  of  $,S00,000,  the  Dominion  Road 
Machinery  Company,  Limited,  has  been  incorporated  at 
Goderich,  Ont.  The  incorporators  are  W.  L.  Horton,  J.  W. 
Kitts,  R.  C.  Hays,  C.  L.  Moore,  and  S.  J.  Philips.  The  firm 
will  manufacture  all  kinds  of  road  and  agricultural  mach- 
inery. 

Work  has  been  started  on  that  portion  of  the  Dewdney 
Trunk  Road  between  Stave  Falls  and  Mission  City,  B.C. 
When  completed  this  section  will  link  up  this  important 
highway  with  the  upper  section  of  the  North  Eraser  Valley 
from  Harrison  Bay  to  the  cities  of  New  Westminster  and 
\'ancouver. 

Canada's  only  moving  picture  plant,  at  Swansea,  Ont., 
was  totally  destroyed  by  fire  last  week.  The  owners  were 
the  Beury  Film  Company,  and  the  loss  is  about  $100,000,  of 
which  $20,000  is  covered  by  insurance.  The  plant  of  the 
Indestructible  Brick  Company  was  damaged  also  to  the  ex- 
tent  of   $15,000. 

At  Montreal,  Que.,  the  firm  of  J.  Brunet,  Limitee,  has 
been  incorporated  to  carry  on  business  as  manufacturers  of 
brick,  tile,  terra  cotta,  plaster,  artificial  stone,  and  cement. 
The  incorporators  are  L.  A.  Rivet,  L.  G.  Glass,  A.  Papineau, 
G.  Duclos  and  A.  Tarte,  all  of  Montreal,  and  the  capital  stock 
of  the  company  is  $100,000. 

The  Eastern  Steel  Company  of  New  Glasgow,  N.S.,  have 
received  an  order  from  the  Imperial  Government  for  fortj- 
thousand  shells,  ranging  from  18-pound  shrapnel  to  60-pound 
4.5-in.  high  explosive  shells.     The  company  are  installing  new 


June   9,   1915 


THE    CONTRACT     RECORD 


«19 


niachi«cry,  l)y  wliicli  llicy  expect  to  treljlc  tlicir  <laily  out- 
put by  making  six  hundred  shells  a  day. 

Application  has  been  made  by  R.  M.  Rive,  A.  C.  Jardine, 
C.  S.  Hanington  and  A.  H.  Hanington,  of  St.  John,  and 
John  H,  Harris,  of  Moncton,  N.B.,  for  incorporation  as  The 
Moncton  West  Building  Company,  Limited,  with  capital 
stock  of  $24,000,  of  which  $5,000  is  to  be  preference  stock. 
The  head  office  will  be  at  Moncton. 

The  Tupper  Fire  Escape  Company,  Limited,  has  been 
incorporated  at  Sherbrooke,  Que.,  by  W.  Tupper,  C.  A. 
Stokes,  W.  F.  Rosencrans,  G.  Lay  field,  J.  C.  Nowell,  L. 
I^andry,  and  F.  E.  Woodbury.  The  firm  will  manufacture 
fire  escapes  and  other  safety  appliances  for  buildings.  The 
capital  stock  of  the  company  is  $100,000. 

A  deputation  from  the  Manitoba  tiood  Roads  Associa- 
tion waited  on  the  Hon.  T.  H.  Johnson,  Minister  of  I'ublic 
Works,  recently.  They  asked  for  a  continuation  of  the 
encouragement  that  had  been  extended  to  them  by  the  De- 
partment, and  were  told  that  the  Department  proposed  to  still 
give  its  support  to  the  work  of  the  Association  and  that  any 
request   would   be   given   due   consideration. 

Berlin's  new  garbage  incineration  plant  was  opened  by 
Mayor  Hett  on  May  28th.  There  was  a  representative  at- 
tendance of  municipal  officials  from  Ottawa,  Gait,  Waterloo, 
St.  Catharines,  and  other  Ontario  towns.  The  plant  was 
built  by  the  ideal  Incinerator  and  Contracting  Company,  of 
Toronto,  who  gave  a  demonstration  at  tlie  opening,  when  the 
carcase  of  a  horse  was  consumed   in  seven   minutes. 

The  Montreal  Builders'  b^xchange  have  decided  to  main- 
tain the  schedule  of  wages  adopted  in  December,  1911,  The 
schedule  terminated  last  month,  but  the  members  are  of  the 
opinion  that  conditions  do  not  warrant  any  change.  At  a 
special  general  meeting  Mr.  D.  K.  Trotter,  the  Secretary, 
reported  that  the  finance  committee  had  cleared  off  a  sub- 
stantial part  of  the  liabilities  standing  at  the  beginning  of 
tlie  year. 

The  new  Tort)nto  Technical  School  has  been  handed 
over  to  the  school  trustees.  It  has  cost  over  two  million 
dollars,  of  which  a  quarter  of  a  million  was  expended  on  the 
site.  The  equipment  in  the  applied  chemistry  and  plating 
laboratory  is  complete,  but  in  the  other  laboratories  the 
machinery  and  fittings  are  still  being  installed.  The  power 
house  in  the  basement  is  now  practically  completed,  and  in- 
cludes a  vertical  engine  of  HOO  h.p.  and  a  large  horizontal 
engine. 

It  has  been  suggested  that  a  solution  of  the  Toronto 
Street  Railway's  difficulties  in  connection  with  the  elimina- 
tion of  the  running  board  may  be  aflforded  by  the  use  of 
steel-frame  cars,  which  are  less  bulky  than  those  of  wooden 
construction.  Engineer  Royce,  of  the  Ontario  Railway 
Board,  is  paying  an  official  visit  to  Philadelphia  to  inspect 
cars  of  this  construction  at  the  works  of  the  Brill  Car  Com- 
pany. It  is  possible  that  cars  of  a  similar  type  may  be  in- 
stalled  in  Toronto  if  they  meet  local   requirements. 

The  gross  earnings  of  the  New  Brunswick  Telephone 
Company  for  the  year  ending  March  3 1st  last  were  $455,- 
006.53,  as  against  $422,709.45  for  the  previous  year.  The 
net  revenue,  after  paying  operating  expenses  of  $;!51,911.91, 
was  $103,154.02.  The  receipts  from  the  exchange  service 
had  increased  from  $274,111.23  to  $30O,7(i3.5O;  and  the  toll 
service  produced  $145,159.94.  as  compared  with  $138.854. Uli 
for  the  year  1913-14.  There  was  an  increase  of  1,071  tele- 
phones during  the  year.  The  company  paid  the  usual  6  per 
cent,   dividend. 

Satisfactory  progress  is  being  made  on  the  work  of 
installing  concrete  piers  for  the  new  Bloor  Street  Viaduct, 
Toronto.  One  pier  has  already  been  brought  to  grade.  The 
City   Inspector  reports  that   the  work  is  being  done   in   full 


conformity  with  the  specitications.  it  is  not  expected  that 
any  of  the  steel  work  will  be  placed  in  position  this  sum- 
mer, as  it  will  require  the  greater  part  of  the  warm  weather 
to  install  the  concrete  piers,  which  applies  only  to  the  Don 
and  Rosedale  sections  of  the  viaduct.  The  material  from  the 
excavation  work  on  the  Don  s<-rtii,n  i«  tii-im.  mili/fil  to  fill 
in  the  Bloor  Street  section. 

The  plant  of  the  Heaps  Engmecring  Company  at  Queens- 
borough,  B.C.,  is  being  prepared  for  the  manufacture  of 
shells.  It  is  expected  that  the  plant  will  turn  out  a  minimum 
of  a  hundred  shells  a  day,  the  daily  output  being  increased 
as  the  work  proceeds.  The  company  will  work  on  part  of 
the  order  awarded  recently  to  the  Vancouver  Engineering 
Works,  who  are  acting  as  the  distributing  agents  for  the  vari- 
ous manufacturers  concerned  in  the  deal.  The  Vancouver 
Engineering  Works  received  an  order  calling  for  a  mini- 
mum of  30.000  shells  within  six  months,  and  the  Heaps  plant 
will   handle   at   least   7,500  of  this   number. 

An  arrangement  has  been  made  between  the  Dominion 
Government,  the  Provincial  Government,  and  the  PaciTic 
(jreat  Eastern  Railway  in  British  Columbia  to  resume  work 
immediately  on  that  line.  Plenty  of  money  is  on  hand  to 
coiitiime  the  work  up  to  the  end  of  the  year.  It  is  expected 
that  by  that  time  223  miles  of  the  line  will  be  in  operation, 
as  compared  with  the  120  miles  now  completed  between 
Squamish  and  Lillooet.  The  contractor,  Mr.  P.  Welch,  will 
open  an  employment  office  in  Vancouver,  and  will  engage 
upwards  of  1,000  men  in  order  to  carry  on  the  work.  The 
Provincial  Government  will  appoint  a  man  to  attend  to  the 
office  and  to  see  that  none  but  British  subjects  are  employed. 
Work  has  been  begun  on  the  excavation  for  the  new 
Union  Station  of  the  Canadian  Pacific  Railway  and  the  Can- 
adian Northern  Railway  at  Yonge  and  Cottingham  Streets, 
which  is  to  be  constructed  at  an  estimated  cost  of  over  $1,- 
000,000.  The  station  is  to  be  placed  immediately  south  of 
the  C.  P.  R.  tracks,  east  of  Yonge  Street.  It  will  have  a 
frontage  of  approximately  135  feet,  and  will  be  about  75 
feet  deep,  with  a  spacious  entrance  driveway  to  the  south 
of  the  building.  A  large  baggage-room  will  be  placed  under 
the  elevated  tracks,  and  there  will  be  a  driveway  along  the 
east  side  of  Yonge  Street  under  the  tracks  for  delivery  of 
baggage.  The  main  body  of  the  station  will  contain  the 
waiting-room,  50  feet  by  75  feet,  and  about  32  feet  high, 
with  the  ticket,  telephone  and  telegraph  offices  to  the  west, 
and  the  men's  and  women's  rooms,  with  lavatories,  to  the 
east.  The  tracks  will  be  reached  through  a  concourse  and 
a  midway  under  the  tracks;  from  the  latter  five  flights  of 
stairs  will  lead  to  the  platforms. 

In  connection  with  the  Montreal  filtration  plant  now 
under  construction,  plans  have  been  drawn  up  for  an  elec- 
trical conduit  system.  The  current  will  be  supplied  from  the 
aqueduct,  which  has  been  enlarged  for  the  purpose  of  de- 
veloping power  for  the  water-works  pumping  plant,  lighting, 
and  other  purposes.  It  is  proposed  to  install  the  necessary 
equipment  at  the  station  at  Point  St.  Charles,  and  to  make 
the  requisite  connection  with  the  filtration  plant.  The  con- 
duit will  be  2,000  feet  long.  The  plans  include  branch  lines 
to  outside  lamp  posts  along  the  main  line  of  conduit.  Each 
joint  of  the  terra-cotta  ducts  is  to  be  provided  with  wrought 
iron  dowel  pins.  The  uniform  interior  cross  section  of  the 
vitrified  clay  ducts  is  to  be  3^j  ins.  square,  with  walls  not 
less  than  ^i  in.  thick.  The  standard  length  of  the  duct  is 
to  be  18  inches.  The  fibre  ducts  are  to  have  an  internal 
diameter  of  3  inches,  with  walls  not  less  than  J^  in.  thick. 
The  ducts  are  to  be  laid  in  a  3-in.  bed  of  concrete.  Man- 
holes are  to  be  made  at  stated  intervals.  The  contractor 
will  have  to  install  forty  cable  racks,  each  complete  with 
five  cable  brackets. 

A  conference  of  the  Mayors,  Reeves  and  Councillors  of 
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the  various  municipalities  interested  in  the  Toronto-Oshawa 
road  was  heid  in  Whitby  last  week.  It  was  decided  to  fol- 
low the  Kingston  Road  route,  and  the  Government  Engi- 
neer's report  on  the  cost  of  the  work  was  received  and  ap- 
proved. The  estimates  were  as  follows:  Reducing  grades, 
$33,915.20;  open  ditches,  $21,362.40;  tile  drainage,  $11,290.60; 
culvert  pipe,  $7,230.85;  catch  basins,  $1,254;  concrete  wing 
walls  for  culverts,  $496;  bridges  and  culverts,  $52,356.52.  The 
total  cost  of  this  part  of  the  work  is  $127,905,  and  the  whole 
scheme  will  entail  an  expenditure  of  $237,000,  which  will  be 
divided  among  the  following;  York  County  Commission, 
Ontario  County,  Toronto,  Pickering  Township,  Whitby 
West,  Whitby  East,  Whitby  Town,  and  Oshawa  Town.  A 
provincial  subsidy  of  $57,840  is  also  provided  for.  The  Hon. 
Finlay  Macdiarmid  outlined  the  policy  of  the  Government 
in  connection  with  the  building  of  good  roads.  It  was  the 
intention  of  the  Government  to  classify  roads  under  the 
headings  of  county  or  market  roads,  main  roads,  and  sub- 
urban roads,  the  latter  term  covering  roads  leading  directly 
out  of  the  cities  through  the  congested  districts.  They 
would  agree  to  pay  forty  per  cent,  of  the  cost  of  building 
these  roads,  and  twenty  per  cent,  of  the  cost  of  maintaining 
them.  Mr.  W.  A.  McLean  suggested  several  different  kinds 
of  roads  that  would  be  suitable  for  the  Toronto  to  Oshawa 
highway,  but  in  view  of  the  probable  traffic  demands  he 
recommended  a  macadamized  road  to  the  Scarl)oro  bound- 
ary, and  an  improved  gravel  road  from  that  point  to  Oshawa. 
This  recommendation  was  adopted  by  the  meeting,  and  a 
committee  was  appointed  to  interview  the  various  municipal 
bodies,  and  to  prepare  and  circulate  a  petition  among  the 
rate-payers. 


"Waiting  Train"  movement  by  which  it  is  driven,  it  has  kept 
time  with  unfailing  accuracy  since  it  was  started  on  Corona- 
tion Day.  1911;  the  heaviest  gales  have  had  no  effect  upon 
its  time-keeping  qualities,  despite  the  extraordinary  length 
and   weight   of   the   hands. 


New  Electric  Clock  at  Birmingham,  (Eng.) 
Post  OflSce 

The  first  electric  turret  clock  to  be  purchased  by  the 
English  postal  authorities  was  erected  recently  at  Birming- 
ham General  Post  Office.  The  type  of  clock  selected  by  the 
Post  Office  engineers  is  that  known  as  the  "Waiting  Train," 
which  is  a  specialty  of  Messrs.  Gent  and  Company.  Limited, 
of  Leicester  and   London   (Eng.). 

The  new  clock  is  fixed  on  the  bridge  which  connects  the 
new  portions  of  the  General  Post  Office  buildings  to  the  old. 
It  is  bolted  on  to  the  face  of  the  bridge,  the  dial  being 
five  feet  in  diameter.  Instead  of  the  ordinary  Roman  char- 
acters, the  clock  is  provided  with  twelve  distinguishing 
marks  as  advocated  by  the  late  Lord  Grimthorpe.  It  is  ar- 
ranged for  internal  illumination,  which  is  provided  by  electric 
lamps  within  a  reflector  which  is  disposed  behind  the  dial 
and  is  the  full  diameter  of  it. 

The  small  amount  of  current  required  for  operating  the 
"Waiting  Train"  movement  is  taken  from  the  accumulator 
in  the  building,  which  has  been  installed  for  general  pur- 
poses. The  mechanism  is  under  the  constant  control  of  a 
master  clock,  the  control  being  effected  by  half-minute  im- 
pulses in  such  a  simple  way  that  contacts  or  additional 
batteries  are   dispensed   with. 

A  clear  reading  of  the  dial  can  be  obtained  under  all 
conditions;  the  absence  of  a  covering  glass  eliminates  sun 
glare  and  reflection,  which  otherwise  might  cause  difficulty 
in  reading  the  time  at  some  parts  of  the  day.  The  great 
power  held  in  reserve  by  the  "Waiting  Tram"  movement 
renders  a  covering  glass  unnecessary.  The  power  produced 
by  the  mechanism  is  in  direct  proportion  to  the  load  put 
upon  it,  so  that  the  hands  cannot  be  stopped  by  snow  or  the 
most  severe  gales.  The  largest  electric  clock  in  the  world 
— that  on  the  Royal  Liver  Building  at  Liverpool — has  had  to 
face  many  gales  of  sleet  and  snow  in  its  lifetime,  being  ex- 
posed to  the  powerful  weather  influences  that  sweep  up  the 
estuary    of    the    Mersey.      Thanks    to    the    efficiency    of    the 


We  have  received  an  interesting  booklet  dealing  with 
the  comparative  weights  of  concrete  and  reinforcing  metal 
required  in  different  types  of  building  construction.  Besides 
dealing  with  the  properties  of  plain  concrete  and  giving  a 
number  of  tables  relating  to  the  bending  moments  of  con- 
crete floors,  the  book  contains  some  interesting  graphical 
charts  which  facilitate  the  selection  of  the  proper  slab  depth 
-and  steel  reinforcement  for  various  spans  and  loadings  of 
reinforced  concrete  floors.  These  tables  show  the  com- 
parative wire  sizes  and  mesh  or  weave  of  reinforcement  re- 
quired. Concrete  pipe  reinforcement  is  also  dealt  with, 
following  the  tables.  The  book  is  issued  by  the  Canada 
Wire  and  Iron   Goods  Company,  Hamilton. 


Bulletin  No.  221  of  the  Link  Belt  Company,  Chicago,  is 
descriptive  of  the  firm's  patent  Circular  Storage  System  for 
large  bodies  of  material  such  as  coal,  gravel  and  stone.  This 
system  has  earned  the  reputation  of  being  the  most  econ- 
omical method  of  reclaiming  large  bodies  of  loose  materials. 
It  consists  of  a  long-radium  locomotive  crane,  equipped  with 
and  operating  a  self-filling  grab  bucket,  travelling  on  curved 
tracks  around  a  central  point  from  where  the  bucket  receives 
its  coal.  Its  advantages  are  enumerated  as  follows;  low  in- 
vestment, low  operating  cost,  low  insurance  charge,  flexi- 
bility,  and   dependability. 


Trade  Inquiries 

The  Weekly  Report  of  the  Department  of  Trade  and 
Commerce  contains  the  following  inquiries  relating  to  Can- 
adian trade.  The  names  and  addresses  of  the  firms  making 
these  inquiries  can  be  obtained  by  those  specially  interested 
in  the  respective  commodities  upon  application  to  the  In- 
quiries Branch,  Department  of  Trade  and  Commerce,  Ottawa; 

668.  Steel. — A  South  Staffordshire  firm  inquires  for  manu- 
facturers of  steel  sections,  sheets,  plates  and  mild  steel  wire 
suitable  for  electrically  welding.  Specifications  on  file  at  tlic 
Department  of  Trade  and  Commerce,  Ottawa  (A-549). 

674.  Earthenware  sewer  pipes. — .\  Newfoundland  manu- 
facturers' agent  is  open  to  receive  quotations  from  Canadian 
manufacturers   of  sewer   pipes. 

716.  Wrought  iron  and  steel  tubes  and  fittings. — A  Mid- 
dlesbrough correspondent  has  a  demand  for  wrought  iron 
and  steel  tubes  and  fittings,  and  would  like  to  get  into  touch 
with  Canadian  manufacturers  able  to  supply. 

717.  Steel  sheets. — A  Birmingham  firm  dealing  in  military 
equipment  is  interested  in  the  supply  of  steel  sheets,  nick- 
eled, coppered  and  brassed,  and  would  like  to  get  into  touch 
with  Canadian  manufacturers. 

718.  Steel  boiler  tubes. — A  London  engineer  asks  for 
names  of  Canadian  manufacturers  of  locomotive  steel  boiler 
tubes,   solid   drawn   or   lap-welded. 

719.  Railway  wheels  and  axles. — A  London  firm  of  engi- 
neers is  in  the  market  for  railway  wheels  and  axles,  and 
would   like   to   get   into   touch   with   Canadian   manufacturers. 

720.  Sheet  zinc. — A  London  firm  of  zinc  and  copper  roof- 
ing contractors  desires  to  get  into  touch  with  Canadian  manu- 
facturers of  sheet  zinc. 

721.  Cement. — A  Newfoundland  merchant  asks  to  be  put 
in  touch  with  cement  manufacturers  in  New  Brunswick  or 
Nova  Scotia,  the  latter  preferred  owing  to  proximity. 
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The  Personal  Factor  in  Road  Gonstruction 

JL'RISI'RL'DKNCE  recognizes  two  forms  of  judg- 
ment ;  one  is  based  on  law,  and  the  other  on 
equity.  Law  is  intended  to  promote  the  in; 
terests  of  justice,  but  at  times  the  letter  of  the 
law  defeats  the  ends  of  justice,  and  equity  becomes  a 
consideration.  We  are  not  lawyers,  but  that  is  our 
conception  of  the  meaning  of  these  terms.  We  have 
often  wondered  if  it  were  possible  for  the  dead,  hard 
"specification" — which  at  best  is  a  compromise,  limit- 
ing the  hope  of  some  owner  and  defining  the  services  of 
some  servant — to  be  vitalized  stj  that  the  owner's 
wishes  could  be  attained  and  the  servant's  services 
appreciated. 

If  one  class  of  specification  more  than  another  may 
be  considered  a  cold,  dead  thing,  we  believe  that  the 
road  specification  challenges  competition.  The  own- 
er of  a  road  is  nobody  in  particular.  The  road  is  not 
for  sale.  The  powers  that  order  its  construction  are 
usually  not  those  who  use  it,  and  the  majority  of  its 
users  have  not  paid  anything  for  it.  The  roadside 
proprietors,  who  pay  for  it  only  indirectly,  in  the  ma- 
jority of  cases  do  not  use  it,  not  owning  any  means 
of  locomotion  other  than  pedestrianism,  which  calls 
for  the  use  of  roads  chiefly  as  crossings.  Pedestrians 
are  not  regarded  favorably  by  other  road  users,  in 
any  case,  even  where  no  sidewalks  exist.  Who,  then, 
owns  the  road  ;  and  to  whom  is  its  builder  answerable? 
Yet  what  is  a  surer  sign  of  progress  and  prosperity 
than  well  made  and  properly  maintained  roads?  The 
building  of  bad  roads,  then,  or  the  failure  to  use  every 
endeavor  to  build  good  ones,  is,  in  the  first  place,  a 
form  of  high  treason  against  the  material  interests 
of  a  community. 

Everyone  who  uses  a  badly-made  road — pedestrian, 
carter,  hackman,  tradesman,  cyclist,  autoist — suflers 
as  the  result  of  the  builder's  carelessness.  And  think 
w  hat  an  uneven  road  means  to  the  invalid,  whose 
every  movement  is  pain,  and  t(j  the  surgeon,  the  work 
of  whose  skilful  hand  is  so  dependent  upon  steady 
nerves.  Who  is  the  road  builder?  The  contractor 
carries  out,  or  endeavors  to  make  it  appear  that  he 
carries  out,  the  specifications  on  which  he  tenders.  He 
is  responsible  to  the  engineer  who  drew  up  those 
specifications.  The  engineer  may  have  copied  his 
specifications  from  those  of  some  other  town,  or  he 
may  have  prepared  his  own,  with  or  without  the  ser- 
vices of  a  lawyer  and  chemist.  The  engineer  is  re- 
sponsible to  a  Road  Committee,  Town  Manager,  or 
Council.  The  Council  is  the  legally  responsible  partv 
— and  the  Council  is  usually  composed  of  men  whose 
tpialifications  may  be  varied  and  great,  but  do  not  in- 
clude any  practical  or  theoretical  knowledge  of  what 
constitutes  a  good  form  of  road   construction. 

All  of  these  considerations  entail  upon  the  engi- 
neer, contractor,  foremen  and  workers  a  special  need 
for  conscientious,  loyal  service.  This  can  be  obtained 
only  where  there  is  goodwill  and  team-play.  The  driv- 
ing, swearing,  blustering  foreman  or  boss  cannttt  build 
a  good  road.  He  may  build  a  goofl  looking  road,  and 
may  build  it  quickly,  and  add  to  the  contractor's  pro- 
fits, but  the  maintenance  of  that  road  will  cost  more 
and  its  life  will  be  shorter  iti  proportion  to  the  sense 
•  of  injustice  aroused  in  the  minds  of  the  men  who  work 
under  him.  Watch  a  gang  working  under  a  man 
whom  they  respect  but  are  not  afraid  of,  and  compare 
it  with  another  gang  who  cower  in  anticipation  of 
some  undeserved  vituperation  every  time  the  boss 
comes  by.     In   road-building,  as   in   everything  else. 
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team-play  is  essential ;  it  is  good  for  the  workmen, 
good  for  the  road,  and  good  for  the  community  that 
uses  the  road. 


The  Importance  of  Publicity  for  the  Engineer 

WHY  should  we  engineers  be  interested  in  pub- 
licity?    Is  there  good  reason  for  departing 
from  the  time-honored     precept     that     our 
achievements    are    sufficient    witnesses  to 
their  creator's  ability? 

He  who  moulds  together  brick  and  steel  and  stone, 
it  matters  not  with  what  great  cunning,  will  never 
rise  in  the  estimation  of  those  about  him  to  a  posi- 
tion above  that  of  a  skilled  artisan.  The  engineer's 
mute  witnesses  of  his  ability  are  to  the  public  mere 
piles  of  steel,  long  lines  of  railroads,  or  canals,  or  tun- 
nels— just  material  things.  The  public  must  learn  that 
we  dream  dreams  and  see  visions  long  before  a  pound 
of  material  is  shaped ;  that  a  part  of  our  dreams  is 
ever  to  subject  the  forces  of  nature  so  that  man  may 
develop  the  best  that  is  in  him,  according  to  his  des- 
tiny. 

The  man  in  the  street  is  not  likely  to  find  this  out 
unless  we  tell  it  to  him  in  his  own  language.  We  have 
waited  long  enough  for  him  to  find  it  out  unassisted, 
and  our  rewards  bear  evidence  of  the  fruitlessness  of 
our  waiting.  Unless  we  show  that  we  are  leaders,  we 
shall  be  only  workers — hewers  of  wood  and  drawers  of 
water. 

There  are  other  reasons  for  proper  publicity  con- 
ducted by  engineers,  all  of  which  may  be  included  in 
the  broad  purpose  of  service  to  the  public.  One  of 
these  is  to  correct  error  and  misrepresentation,  so  that 
when  questions  of  public  policy  come  up  they  will  be 
decided  in  accordance  with  correct  engineering  prin- 
ciples rather  than  by  the  whim  of  the  moment,  di- 
rected, perchance,  by  some  small  class  to  further  sel- 
fish ends. 

The  country  is  burdened  with  wastefulness  where 
engineering  skill  might  save  vast  sums.  For  instance, 
it  is  planned  to  spend  a  hundred  million  dollars  on 
highways  in  New  York  State  without  adequate  pro- 
vision for  maintenance.  It  is  hardly  possible  that 
such  a  proposition  would  have  been  seriously  enter- 
tained if  the  public  had  waited  for  the  opinion  of  the 
engineering  profession  before  making  a  decision. 
Again :  Recently  a  proposition  to  spend  fifty  million 
dollars  on  good  roads  in  Ohio  was  voted  upon  without 
any  preliminary  studies  or  surveys  as  to  how  the 
money  was  to  be  spent.  Had  the  proposition  been 
approved,  the  money,  would  have  been  largely  wasted 
under"  the  direction  of  jockeying  politicians. 

At  present  the  Government  is  spending  millions  of 
dollars  and  requiring  the  owners  to  spend  many  more 
in  making  a  physical  valuation  of  the  railroads.  When 
two  vacancies  occurred  in  the  Interstate  Commerce 
Commission  a  year  or  so  ago,  the  suggestion  was  made 
to  one  who  had  the  ear  of  the  appointive  power  that  it 
would  be  desirable  to  have  one  of  the  vacancies  filled 
by  an  engineer.  He  replied  that  such  a  position  re- 
quired a  judicial  quality  of  mind,  and  that  the  in- 
cumbent could  surround  himself  with  all  the  expert 
service  needed.  His  answer  implied  that  an  engineer 
could  not  be  found  possessing  the  necessary  judicial 

•From  an  addreHs  before  the  Engineering  Section  of  tlie  Cliicago  Assoc- 
iation of  Commerce  by  C.  K.  Drayer,  Chairman  Publicity  Commitee,  Cleve- 
Jiind  Engineering  Society. 


quality  of  mind.    It  should  be  stated  that  the  man  who 
gave  this  reply  was  a  lawyer. 

There  is  a  vast  national  field  for  furnishing  engi- 
neering information  to  the  public,  which  can  be  taken 
care  of  only  by  a  permanent  national  information  bur- 
eau conducted  by  engineers. 

We  have  technical  and  research  societies  without 
number — so  many  that  the  public  can  hardly  be  blamed 
for  believing  that  we  are  interested  in  material  things 
only.  Perhaps  we  need  a  national  bureau  to  conduct 
and  cultivate  business  relations  with  the  public,  in- 
cluding inter-society  relations,  publicity,  employment, 
and  legislation. 

All  over  the  country  there  is  a  growing  protest 
against  the  direction  of  municipal  affairs  by  the  law- 
yer and  the  politician.  The  administration  of  muni- 
cipal business  is  largely  a  function  of  engineering. 
Why  not  enable  the  public  to  see  this  situation  in  its 
true  light  and  thereby  perform  a  public  benefaction 
as  well  as  advance  our  own  interests?  Positions  for 
engineers  would  increase  in  number,  and  compensa- 
tion likewise.  In  the  matter  of  seeking  to  prevent 
harmful  legislation,  recent  events  in  the  State  of  Illin- 
ois are  a  sufiiciently  strong  argument  to  convince 
Chicago  engineers  of  the  need. 


The  Dominion  Government's  Works 
Programme 

IT  has  been  announced  that  the  Dominion  Govern- 
ment will  continue  the  construction  of  all  public 
works  luider  contract  in  Canada.  -Apart  from  the 
war,  the  total  expenditure  of  the  Dominion  will 
reach  $200,000,000  for  the  year,  while  the  war  expendi- 
ture will  mean  an  addition  of  $100,000,000.  The  total 
daily  expenditure,  therefore,  exclusive  of  Sundays,  will 
be  about  one  million  dollars,  in  order  to  ,maintain  the 
existing  programme  and  to  carry  on  the  Dominion's 
part  in  the  war.  The  programme  for  the  current  year 
includes  an  expenditure  upon  public  works  of  $25,- 
000,000,  on  railways  and  canals  of  $27,000,000,  and  on 
capital  account  and  works  of  harbour  commissioners 
of  over  three  and  a  half  millions.  Since  the  outbreak 
of  the  war  the  Diiminion  has  made  every  effort  to 
minimize  unemployment  in  Canada  by  maintaining  its 
programme  of  public  works,  including  the  I.  R.  C.  ter- 
minals at  Halifax,  the  Welland  Canal,  the  Quebec 
Bridge,  the  N.  T.  R.  and  Hudson  Bay  Railroad,  and 
terminal  elevators  and  harbours  at  Halifax,  St.  John, 
Quebec,  Montreal,  Toronto,  Hamilton,  Port  Arthur 
and  Fort  William,  Vancouver,  and  Victoria. 


Promotion  by  Competitive  Examination 

According  to  a  committee  on  salaries  and  grades  of 
the  Municipal  Engineers  of  New  York  City,  promo- 
tion by  examination  tends  to  advance  men  who  have 
a  willingness  and  taste  for  studying  civil-service  meth- 
ods and  preparing  for  examinations,  and  to  eliminate 
men  inclined  to  give  their  best  efforts  to  the  work  in 
hand.  Especially  is  this  true  in  professional  technical 
employment  beyond  grades  rated  at  $2,400  a  year. 
Beyond  such  limits  intelligent  and  fair  appraisal  should 
supersede  examinations,  excepting  some  effective  and 
fair  qualifying  test. 

Good  men  are  not  attracted  and  held  by  salaries 
alone,  but  by  the  conditions  under  which  they  work. 
The  efficiency  of  the  Board  of  Water  Supply  force 
compared  favorably  with  any  large  public  or  private 
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engineering  organization.  This  Board  has  been  noted 
also  for  its  esprit  de  corps  and  enthusiasm  for  its 
work.  These  desirable  (|ualities,  the  report  states, 
were  obtained  by  selecting  the  most  suitable  available 


men  for  the  leading  positions,  giving  great  weight,  not 
only  to  technical  fitness,  but  also  to  those  personal 
cjualifications  which  cannot  be  learned  or  rated  by  ex- 
aminations. 


How  Standards  of  Quality  for  Concrete 
Road  Materials  are  Rising 


THE  successful  future  of  concrete  roads  depends 
upon  firm  adherence  to  superior  quality  con- 
crete. Sub-grading  and  drainage  may  be 
good,  and  of  course  must  be  good  for  any  road 
that  is  to  endure,  but  the  final  criterion  of  a  concrete 
road  as  distinguished  from  other  construction,  accord- 
ing to  Engineering  and  Contracting,  is  the  integrity 
and  durability  of  the  material  itself— the  quality  of  the 
concrete.  The  service  to  be  given  by  concrete  in  no 
other  structure  calls  for  such  perfect  quality  of  ma- 
terial as  is  demanded  in  a  road.  This  truth  is  not  a 
new  discovery;  it  has  long  been  known  to  the  few 
best  students  of  concrete  roads.  The  new  feature  is 
that,  whereas  formerly  the  few  observed  the  truth  and 
the  many  neglected  it,  now  the  many  observe  the  truth 
and  only  the  few  neglect  it.  One  is  very  strongly  im- 
pressed with  this  change  when  reviewing  the  last  sea- 
son's reports  of  municipalities  that  have  been  build- 
ing concrete  roads  for  a  few  years. 

The  quality  of  concrete  is  determined  by  the  quaU 
ity  of  the  raw  materials,  by  the  proportioning  and  in- 
corporation of  these  materials,  and  by  the  curing  of 
the  deposited  mixtures.  To  the  perfection  of  all  of 
these  things  experienced  concrete  road  builders  are 
paying  now  much  'more  strict  attention  than  a  year 
ago  was  considered  at  all  essential,  and  are  urging 
even  stricter  attention  in  future  work.  Practice  has 
reached  a  point  where  a  demand  exists  for  refinement 
in  materials  for  and  jirocesses  of  concrete  production 
for  roads.  This  stage  of  attainment  in  the  develop- 
ment of  the  concrete  road  is  to  our  mind  the  finest 
promise  that  we  have  that  the  concrete  mail  has  ar- 
rived. 

First,  in  the  attention  being  given  to  ensure  bet- 
ter concrete  materials,  is  cement.  Very  few  communi- 
ties having  much  experience  in  concrete  road  building 
fail  to  provide  for  the  thorough  testing  of  all  cement. 
This  is  essential.  Few  materials  as  widely  manufac- 
tured as  is  Portland  cement  rank  as  more  uniformly 
of  high  average  quality,  but  all  cement  is  not  test- 
proof  any  more  than  are  every  brick  and  every  steel 
bar.  No  road  job  of  any  size  fails  to  receive  an  occa- 
sional shipment  of  cement  that  has  to  be  rejected.  The 
safeguard  is  testing.  Vo  make  testing  practicable  and 
to  provide  direct  control,  commissions  having  concrete 
road  work  in  charge  are  adopting  the  plan  of  furnish- 
ing all  cement.  Besides  securing  control  of  the  test- 
ing, the  road  authorities  by  this  plan  avoid  any  tend- 
ency of  the  contractor  to  reduce  the  cement  content 
of  his  concrete.  Excessive  use  is  prevented  by  hold- 
ing the  contractor  resjionsible  for  any  over-run  of  ce- 
ment and  for  loss  of  cement  bags. 

.Aggregates  for  ciJiicrete  for  road  work  need,  and 
are  receiving,  increased  scrutiny  as  to  quality.  Pit 
run  gravel  is  not  .  accepted  by  many.  Stone  and 
screened  gravel  are  reciuired  to  be  graded  and  to  be 
kept  within  narrow  size  limits.  In  some  Work  the 
coarse    aggregate    is    required    to   conform    to   a    set 


co-efificient  of  wear.  Inspection  of  sand  is  rigid.  The 
dirt  content  and  the  proportion  of  flat  flakes  arc  being 
strictly  limited,  and  it  is  a  usual  demand  that  the  grad- 
ing of  particles  be  fairly  perfect.  Altogether  concrete 
road  ])ractice  in  the  requirements  for  quality  of  con- 
crete aggregates  is  superior  to  that  in  almost  all  other 
kinds  of  concrete  construction. 

The  best  road  construction  sets  a  high  standard  of 
perfection  in  the  proportioning  and  mixing  of  con- 
crete. Set  proportitms  are  commonly  abjured.  The 
aggregate  is  studied  to  determine  proportion  o{  voids, 
sizes,  form  and  gradation  of  particles,  and  the  con- 
crete content  is  varied  to  conform,  and  as  frequently 
as  need  be,  with  the  purpose  of  securing  density  of 
mixture.  Duration  and  speed  of  mixing  are  strictly 
governed.  One  road  commissioner  has  conducted 
careful  tests  to  determine  the  quality  of  mixture  pro- 
duced by  different  numbers  of  revolutions  and  dif- 
ferent speeds  of  rotation  of  the  mixer  used,  and  on  the 
results  has  set  rigid  requirements  for  mixing  time 
and  mixer  speed.  Here  it  may  be  noted  that  individu- 
al tests  are  positively  necessary  on  each  work  where 
different  mixers  are  used;  for  the  speed  of  rotation 
and  nunil)er  of  turns  which  give  the  best  ctmcrete 
with  one  mi.xer  are  no  criterion  of  what  another  mixer 
will  do. 

The  methods  of  curing  are  numerous,  and  the  dif- 
ference in  efficiency  between  the  better  methods  is  not 
great.  The  advance  in  curing  methods  indicated  by 
recent  practice  is  shown  rather  in  the  care  with  which 
all  methods  are  carried  out  than  in  devising  unique 
methods.  The  curing  period  is  lengthened  wherever 
possible ;  water  is  supplied  liberally,  and  the  road  slab 
is  kept  continuously  wet ;  protection  from  wind  and 
sun  is  sought. 

The  preceding  summary  of  increased  refiivement  in 
conducting  concrete  road  work  can  be  lengthened  ma- 
terially by  adding  minor  details. ,  The  fact  that  con- 
crete road  building  is  becoming  a  very  particular  task 
of  concrete  Construction  has,  however,  been  clearly  in- 
dicated— and  that  is  all  that  it  was  proposed  to  do. 
The  contractor  whose  experience  has  been  confined  to 
general  concrete  construction  must  be  prepared  to 
accept  new  standards  of  refinement  in  concrete  pro- 
duction when  he  enters  the  field  of  road  work.  It  is 
more  important  to  emphasize  this  fact  than  most  of 
the  other  changed  conditions  that  concrete  road  con- 
struction brings,  because  it  is  less  obvious  than  most 
of  the  others.  Coincidentally  it  should  be  noted  that 
the  tendency  for  increased  refinement  is  bringing  an 
increase  in  concrete  pavement  costs.  The  old  "dollar  a 
yard"  slogan  of  the  concrete  road  enthusiast  is  ceas- 
ing to  have  much  of  the  truth  that  it  once  had.  Dol- 
lar a  yard  concrete  roads  will  be  built  in  occasional 
places,  but  the  concrete  road  of  the  future  will  most 
certainly  exceed  materially  the  cost  o(  most  of  the 
concrete  roads  of  the  past — and  it  should  do  so,  for 
unless  all  indications  fail  it  will  be  a  much  better  road. 
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Future    Practice    in   Sewage    Disposal 


By  George  W.  Fuller 


TT^E    following  opinion   on    the   probable   future 
changes  in  sewage  disposal  practice  was  giv- 
en at  the  request  of  the  Metropolitan  Sewer- 
age  Commission   of   New   York   City,   and   is 
quoted  from  their  final  report. 

Oxidation  Methods 

These  procedures  are  aimed  essentially  at  the  pre- 
vention of  putrefaction  of  sewage  matter,  and  hence 
deal  particularly  with  soluble  and  colloidal  constitu- 
ents of  sewage. 

Dilution. — This  is  the  prevailing  method  all  over 
the  world  for  securing  the  oxidation  of  soluble  or  non- 
settling  sewage  matters  wherever  there  is  ample  water 
to  bring  about  satisfactory  results.  Without  attempt- 
ing to  state  precisely  the  digestive  capacity  of  New 
York  Harbor,  it  is  sufficient  to  say  that  for  all  time 
to  come  it  will  oxidize  under  suitable  conditions  the 
clarified  sewage  of  many  millions  of  people.  Depart- 
ures from  this  method  will  be  required  solely  in  areas 
where  the  sewage  cannot  readily  be  delivered  to  bodies 
of  water  of  sufficient  volume. 

The  dilution  method  has  usually  been  applied  in 
this  country  under  improper  conditions.  Clean  water- 
courses can  be  maintained  with  the  dilution  methods, 
and  past  shortcomings  should  not  militate  against  the 
advantages  and  economies  of  utilizing  the  digestive 
capacity  of  the  harbor  waters. 

Filtration. — Where  sewage  cannot  be  applied  to 
diluting  bodies  of  water  on  account  of  the  distance 
from  same  and  the  expense  of  delivering  the  sewage, 
filters  will  undoubtedly  continue  to  serve  a  useful  pur- 
pose. I  believe  the  future  will  show  no  radical  de- 
partures in  the  efficiency  or  cost  of  either  sprinkling 
or  contact  filters.  The  tendency  will  be  towards  im- 
provements in  the  design  of  certain  details.  I  am 
clearly  of  the  opinion  that  filtration  has  no  future  so 
far  as  relates  to  the  main  volume  of  New  York  sewage. 

For  certain  areas,  particularly  those  now  com- 
paratively sparsely  populated,  I  think  that  a  number 
of  filter  plants  installed  and  operated  for  a  period  of 
ten  to  twenty  years  may  in  the  end  prove  cheaper, 
even  if  then  abandoned,  than  would  be  the  case  if  at 
the  outset  the  general  plan  should  embody  the  execu- 
tion of  collection  works  for  a  central  plant  with  sev- 
eral subdivisions. 

I  look  for  improvements  in  the  preliminary  treat- 
ment of  sewage  to  lessen  materially  the  odors  some- 
times attending  sprinkling  filters.  For  certain  thickly 
populated  districts  I  believe  contact  beds  are  entitled 
to  careful  consideration. 

The  lessening  of  odors  requires  primarily  the  pre- 
vention of  putrefactive  conditions  becoming  estab- 
lished in  the  unfiltered  sewage  by  aeration,  oxidizing 
chemicals,  and  probably  to  some  extent  by  the  applica- 
tion of  sewage  so  a:s  to  minimize  the  opportunity  for 
wind  action  to  transport  sewage  spray. 

Aeration. — I  look  upon  aeration  as  a  promising 
means  of  guarding  against  putrefaction.  If  conditions 
arise  where  it  is  necessary  to  deal  with  sewage  which 
has  to  some  extent  undergone  putrefaction  I  consider 
it  possible  that  organic  matter  to  a  limited  extent  may 
be  reduced  through  oxidation  by  air.  Except  for  lim- 
ited quantities  of  unstable  organic  substances  aeration 
cannot  be  counted  upon  as  an  oxidizing  agent  in  prac- 


tice. It  provides  molecular  oxygen,  whereas  the  bulk 
of  the  organic  matter  of  sewage  is  oxidized  only  by 
the  atomic  oxygen  of  certain  powerful  oxidizing 
agents,  or  the  slow  oxidation  effected  through  bacter- 
ial action. 

The  function  of  aeration  is  essentially  one  of  arti- 
ficially prolonging  the  period  of  decomposition  of  sew- 
age on  an  inoffensive  aerobic  basis.  It  may  be  that 
conditions  will  arise  wher.e  the  occasional  application 
of  air  by  artificial  means  will  permit  the  dilution  meth- 
od to  bt  employed,  whereas  without  aeration  or  some 
similar  treatment  the  dilution  method  would  present 
objectionable  and  offensive  shortcomings. 

On  the  score  of  cost  the  aeration  method  for  gen- 
eral use  does  not  look  promising ;  and  this  is  particu- 
larly true  of  the  New  York  conditions,  w-here  the  sew- 
age oscillates  back  and  forth  for  a  period  of  time  that 
makes  a  demand  on  the  atmospheric  oxygen  greater 
than  is  the  case  with  many  flowing  inland  streams.. 

Oxidizing  Chemicals. — The  cost  of  applying  such 
chemicals  as  liquid  chlorine  and  hypochlorite  of  lime 
or  soda  is  prohibitive  on  account  of  the  relatively 
small  amount  of  organic  matter  that  is  oxidized.  The 
true  function  of  such  agents  is  the  killing  of  bacteria, 
and  within  certain  limits  they  are  useful  as  a  pre- 
servative for  sewage  to  prevent  decomposition  rather 
than  to  efifect  complete  ultimate  oxidation  of  the  non- 
settling  organic  matters. 

Electrolytic  Treatment. — A  good  deal  is  claimed 
from  time  to  time  for  the  economical  advantages  de- 
rived from  the  application  of  eleitricity  in  various 
types  of  electrolytic  cells  in  oxidizing  the  organic  mat- 
ters of  sewage.  In  particular  is  this  claimed  where  the 
current  may  be  applied  to  sea  water.  While  improve- 
ments in  this  direction  may  be  possible,  I  do  not  be- 
lieve that  they  are  promising  enough  to  warrant  con- 
sideration of  electrolytic  treatment  as  a  substitute  for 
the  dilution  method. 

The  electrolytic  production  of  chemicals  to  preci- 
pitate certain  colloidal  and  other  non-settling  organic 
matters  may  prove  desirable  in  the  future  and  worthy 
of  adoption  under  some  conditions.  This  method 
would  be  used,  however,  in  conjunction  with  settling 
tanks,  and  could  be  employed  supplementary  to  such 
tanks  without  requiring  material  changes  in  the  de- 
sign of  tanks  built  for  plain  sedimentation  alone. 

Clarification 

The  purpose  of  clarification  devices  is  to  prevent 
unsightly  sewage  solids  appearing  in  the  diluting  wa- 
ter, or  the  formation  of  sludge  banks  in  watercourses. 

Fine  Screens. — Fine  screens  aft'ord  the  cheapest 
way  of  removing  visible  t)bjects  of  sewage  origin  from 
the  waters  receiving  sewage  where  such  screening 
treatment  alone  is  sufficient  for  obtaining  satisfactory 
results.  Under  conditions  where  the  limit  is  at  times 
reached  in  the  amount  of  clarified  sewage  which  a 
watercourse  will  oxidize  satisfactorily,  settling  tanks 
as  a  general  rule  are  cheaper  to  install  than  screens, 
because  for  a  given  cost  they  will  remove  a  greater 
quantity  of  organic  matter.  Where  screens  will  suffice 
for  a  term  of  years — say  ten  or  more — it  is  quite  pos- 
sible that  it  will  prove  economical  to  install  screens 
first,  to  be  followed  later  by  settling  basins  as  occa- 
sion demands.    American  experience  with  fine  screens 
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is  quite  limited  and  not  altogether  satisfactory,  owing 
to  the  devices  retjuiring  much  attention  and  repair. 
This  has  meant  not  (jnly  expense,  hut  also  serious  in- 
terruptions in  continuity  of  service. 

Screens  are  employed  to  much  hetter  advantage  in 
Europe,  particularly  in  Germany.  At  Dresden,  Frank- 
fort and  Hamhurg  experiences  demonstrate  on  a  large 
scale  that  it  is  feasible  to  operate  moving  plate  screens 
with  an  o[)ening  as  small  as  0.04  in.  At  present 
the  so-called  Reinsch  type  of  screen,  as  installed  at 
Dresden,  seems  to  be  most  popular.  It  is  of  the  disc 
type,  with  slots  about  0.085  in.  wide  and  1.25  ins.  long. 

As  fine  screens  come  into  service  in  America  I  look 
for  marked  improvements  in  continuity  of  service  and 
freedom  from  expensive  repair  costs.  I  do  not  believe 
that  efficiency  will  be  any  greater  than  that  indicated 
by  Euroi)ean  evidence  unless  it  should  result  from  ap- 
plying to  screens  sewages  which  are  fresher  and  less 
comminuted  than  has  been  the  case  at  Dresden,  Frank- 
fort and   Hamburg. 

Settling  Tanks. — Sedimentation  for  a  two-hour 
])erio(l  at  the  average  rate  of  sewage  flow  will  give  as 
good  results  as  it  is  prudent  to  obtain  from  sedimenta- 
tion. For  local  conditions  I  favor  single-storey  tanks 
with  hopper  bottoms,  as  it  is  undesirable  to  septicize 
the  sludge  at  its  point  of  origin. 

The  construction  of  settling  tanks  along  the  New 
York  water  front  presents  some  difficulties  on  account 
of  the  high  cost  of  ground,  comi)lications  from  salt 
water  backing  into  the  sewers  at  high  tide,  and  the 
necessity  of  caring  for  storm  flows.  I  believe  these 
difficulties  can  be  overcome  by  careful  engineering 
study. 

Fine  Screens  vs.  Settling  Tanks. — My  views  have 
been  already  indicated  in  the  foregoing  paragraphs. 
Rut  as  the  question  has  much  significance  in  New 
York  I  will  state  that,  in  my  o|)inion,  screens  are  pre- 
ferable to  settling  tanks  only  where  it  is  desirable  or 
necessary  to  remove  only  relatively  large  sewage  mat- 
ters in  suspension.  Where  settling  solids  would  form 
deposits  in  the  watercourses  if  screening  alone  were 
adopted,  to  install  settling  tanks  will  prove  wiser  than 
to  install  fine  screens.  Available 'dat;t  in  this  country 
are  now  too  meagre  to  allow  fine  lines  to  be  drawn 
in  this  comparison,  h'or  prol)leins  of  this  magnitude 
special  study  should  be  given  before  construction,  not 
only  of  the  relative  merits  of  the  two  systems  as  a 
whole,  but  also  of  the  local  conditions  at  each  main 
sewer  outlet  or  groups  of  outlets  which  can  he  con- 
veniently united.  Both  screening  iilants  and  settling 
plants  can  be  operated  for  treating  fresh  sewage  with- 
out creating  any  nuisance. 

Chemical  Precipitation. — The  use  of  coagulating 
chemicals  has  been  known  for  fifty  years  as  a  helpful 
adjunct  in  removing  particles  of  suspended  matter 
which  are  so  fine  that  they  will  not  subside  in  ordinary 
settling  tanks.  The  expense  of  the  added  chemicals 
and  the  large  increase  in  the  volume  of  the  resulting 
sludge  is  such  that  as  a  general  proposition  chemical 
precipitation  is  not  worth  while. 

Sludge  Disposal 

In  the  clarification  of  sewage  there  results  in  all 
cases  a  substantial  quantity  of  solid  matters  more  or 
less  mixed  with  water  and  ordinarily  spoken  6l  as 
"sludge."  Experience  at  other  large  seaport  towns 
employing  sewage  treatment  works,  such  as  London, 
Glasgow,  jManchester  and  Salford,  demonstrates  con- 
clusively that  the  barging  of  sludge  to  the  open  sea 
is  the  cheapest  way  of  disposing  of  the  sludge  without 
nuisance. 


Cases  may  arise  in  isolated  areas  removed  from 
the  water  front  where  barging  to  sea  will  not  be  de- 
sirable. In  such  cases  I  advise  the  consideration  of 
two-storey  tanks  of  the  Imhoflf  type,  with  the  drymg 
of  the  sludge  on  drying  beds  so  that  the  residue  can 
be  carted  oflF  readily. 

Use  for  Fertilizer.— For  more  than  fifty  years  ef- 
forts have  been  made  to  employ  sewage  sludge  econ- 
omically as  a  fertilizer.  Rarely  if  ever  has  the  result 
been  a  commercial  success  when  operations  were  con- 
ducted on  a  large  scale.  I  do  not  look  for  any  sub- 
stantial change  in  the  future,  although  sewage  sludge 
may  perhaps  be  employed  as  a  "filler"  for  fertilizers. 
In  such  event  it  is  safe  to  assume  that  the  users  of 
the  material  coming  from  settling  tanks  would  be  will- 
ing to  prepare  it  for  their  processes,  and  if  this  is  so 
it  would  simply  mean  that  New  York  would  be  re- 
lieved of  operating  barges  to  sea  up  to  the  limits  to 
which  sludge  is  diverted  to  fertilizer  purposes.  While 
some  slight  saving  in  the  operation  of  ^barges  may  be 
accomplished,  I  do  not  look  for  any  substantial  com- 
pensation to  the  city  from  fertilizer  manufacturers 
who  might  use  the  sludge  as  filler. 

Incineration. — I  am  aware  that  at  Frankfort,  Ger- 
many, sewage  sludge  is  freed  of  water  by  centrifuging 
and  the  application  of  heat  in  revolving  drums,  so  that 
the  dried  sludge  may  be  burned  with  other  city  refuse 
in  an  adjoining  municipal  incineration  plant.  While 
this  procedure  may  have  a  future  for  inland  cities,  the 
exi)cnse  will  never  be  reduced  to  a  point  where  this 
method  will  displace  barging  to  sea  for  the  sludge  of 
a  large  seaport  town. 

Destructive  Distillation. — In  a  small  way  there  are 
some  data  available  as  to  the  production  of  combust- 
ible gases  and  coke  by  the  dry  distillation  of  sludge. 
The  cost  of  removing  the  water  is  so  great  that  the 
future  will  never  see  this  treatment  become  commer- 
cially feasible. 

Sterilization. — With  the  existing  system  of  com- 
bined sewers,  without  any  possibility  or  necessity  of 
making  the  harbor  waters  of  a  "drinking  water"  stand- 
ard of  purity,  sterilization  for  the  great  bulk  of  the 
New  York  sewage  need  never  be  seriously  considered. 
For  some  of  the  outlying  areas  where  there  are  shell 
fish  layings  or  bathing  beaches  I  anticipate  a  resort 
to  sterilization. 

Miscellaneous  Procedures 

From  time  to  time  attention  is  attracted  by  claims 
for  unusual  efficiency  or  economy,  or  both,  resulting 
from  the  employment  of  special  types  of  strainers  or 
other  clarifying  agents,  or  the  use  of  oxidizing  proced- 
ures resulting  from  the  use  of  new  chemicals  or  of 
new  applications  of  electricity. 

Presumably  such  claims  will  be  hesfrd  of  at  in- 
tervals in  the  future,  and  it  may  be  that  some  of  them 
will  produce  more  effect  for  a  given  cost  than  could 
now  be  attained. 

I  do  not  believe,  however,  that  the  business  aspects 
of  the  New  York  problem  will  ever  be  materiall)-  modi- 
fied by  ifmprovcments  in  methods  or  devices  which 
may  become  available. 

As  time  advances  a  clearer  understanding  will  be 
obtained  as  to  just  what  is  needed  in  certain  of  the  sub- 
divisions, and  the  progfressive  installation  of  any  pro- 
ject as  large  as  the  New  York  sewage  disposal  prob- 
lem will  give  opportunity  to  adopt  in  the  designs  the 
current  improvements,  which,  as  above  stated,  will 
in  all  probability  relate  to  minor  details  rather  than 
to  underlying  principles. 
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The  Bell  Falls  Hydro-Electric  Development 

on  the  Rouge  River 


By  L.  A.  Herdt.  D.Sc,  F.R.S.C. 


THE  Hawkesbury  Electric  Light  and  Power 
Company  have .  lately  completed  and  put  in 
operation  their  new  hydro-electric  develop- 
ment at  the  Bell  Falls,  on  the  Rouge  River, 
about  eleven  miles  from  Calumet,  Que.  This  develop- 
ment was  started  in  the  summer  of  1913,  but  a  con- 
siderable part  of  the  work  has  been  carried  out  since 
last  July.  The 'company's  original  pf)wer  house  of 
about  1,500  horse-power  is  also  situated  on  the  Rouge 
River,  about  six  miles  nearer  to  its  confluence  with  the 
Ottawa  River.  The  original  transmission  line  supplies 
3-phase  current  at  10,000  volts  to  the  villages  of  Calu- 
met and  Grenyille  on  the  Quebec  shore  of  the  Ottawa 
River,  and  to  the  towns  of  Hawkesbury  and  Vank- 
leek  Hill  in  Ontaritx  The  demand  for  industrial  power 
in  Hawkesbury  was  increasing,  and  the  new  power 
house  at  Bell  Falls  and  the  new  transmission  lines  to 
Hawkesbury  will  bring  about  5,000  horse-power  to  the 
market. 

At  the  Bell   Falls  the  course  of  the  Rouge   River 


Power  house. 

encounters  a  natural  obstacle  formed  by  a  spur  of  a 
hill  running  directly  across  the  valley  and  narrowing 
the  river  channel  to  a  gorge  at  the  end  of  the  spur. 
The  river  passes  through  the  gorge  over  a  natural  fall 
of  about  forty  feet,  and  at  the  head  of  this  fall  a  dam 
has  been  built  raising  the  water  in  the  upper  bay  to 
60  ft.  above  the  level  of  the  lower  bay.  This  general 
configuration  of  the  river  course  is  somewhat  common 
in  the  Laurentian  district,  perhaps  the  best  known 
case  occurring  on  the  St.  Maurice  River,  at  Shawini- 
gan  Falls. 

Head  works  of  concrete,  consisting  of  rack  cham- 
bers with  stop  log  checks,  have  been  constructed  on 
the  upper  bay,  and  a  square  tunnel  100  ft.  long  and  of 
17  square  feet  section  has  been  driven  through  the  rock 
spur,  conducting  the  water  to  the  fore  bay  and  wheel 
pits  on  the  hillside  of  the  lower  bay.  The  wheel  pits, 
which  are  three  in  number,  are  open  pits  of  reinforced 
concrete,  with  individual  rack  chambers,  gates,  and 
stop  log  checks.  Two  reinforced  concrete  wing  walls 
running  back  to  the  tunnel  entrance  on  the  hillside 
form  the  fore  bay.     In  each  pit  is  placed  a  twin  run- 


ner horizontal  shaft  turbine  with  shaft  extending 
through  the  wall  of  the  wheel  pit  into  the  generator 
room  and  directly  connected  to  3-phase,  60-cycle,  2,000 


Head  works  on  upper  bay. 

k.v.a.  alternators  developing  current  at  2,300  volts  at 
277  r.p.ni. 

The  draft  tubes  are  constructed  of  reinforced  Con- 
crete, and  the  generator  floor  is  constructed  above 
them. 

The  generator  floor  is  constructed  over  the  tail 
race  for  individual  transformer  chambers  and  switch- 
board chambers.  Eath  chamber,  which  is  about  half 
the  height  of  the  generator  room,  is  separated  by  a 
concrete  barrier,  but  is  open  to  the  generator  room. 
Thus  transformers  may  be  run  out  f>f  their  chambers 
on  to  the  generator  floor  and  handled  on  the  travelling 
crane  in  the  generator  room.  Slide  rails  embedded  in 
the  floor  are  provided  in  each  transformer  chamber 
for  this  purpoic.  Each  transformer  chamber  is  op- 
posite the  corresponding  generator,  and  the  switch- 
board chamber  is  at  one  end  of  the  room,  opposite  the 
e.xciter  bay.  The  generator  field  rheostats  are  located 
on  a  small  mezzanine  gallery  above  the  switchboard. 
The  line  chamber  is  constructed  above  the  two  middle 
transformer  chambers,  and  extends  U])  to  the  level  of 


Fore  bay  and  power  house. 

the  generator  room  roof.     One  line  is  brought  in  at 
cacli  end  of  this  chamber. 

Two  e-xciters  are  provided,  each  capable  of  e.xciting 
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Plan  showing  general  construction  of  power  house. 


the  three  alternatoi's.  One  is  driven  Ijy  induction 
motor  from  tlie  2,300  volt  bus  bars;  the  otlier  has  an 
enclosed  water  wheel  directly  connected  to  it,  takinu; 
water  through  an  iron,  pipe  penstock  from  the  wheel 
pit  of  unit  No.  1.  The  e.xciters  operate  at  720  and  600 
r.p.m.,  respectively. 


Laying  submarine    cable. 


.Ml  2,3L)0-volt  bus  bars  and  switches  are  in  the 
switchboard  chamber,  and  are  mounted  on  an  iron 
pipe  framework.  'I'he  oil  switches  and  circuit-breakers 
are  mechanically  ojierated  from  the  panel  board  at  the 
front  of  the  chamber,  which  faces  directly  on  to  the 
generator  floor. 

The  transformers,  which  are  3-))hase,  oil  insulated, 
water  cooled,  and  of  2,000  k.v.a.  output,  raise  the  volt- 
age from  the  generator  voltage  of  2,300  volts  to  17.500 
volts  for  transmission  to  Hawkesbury,  a  distance  of 
about  fourteen  miles.  The  17,500-volt  bus  bar  is  lo- 
cated on  the  ceiling  of  the  transformer  compartments, 
and  the  two  line  oil  circuit-breakers  are  immediately' 
above  it  in  the  line  chamber.  These  circuit-breakers 
are  electrically  operated  by  solenoid  from  the  panel 
board  on  the  generator  floor.  Two  sets  of  electrolytic 
lightning  arresters  are  provided,  one  for  each  line,  and 
are  installed  in  the  line  chamber. 

The  high  \'oltage  bus  bar  is  merely  a  transfer  bus 
and  line ;  transformer  and  generator  form  a  direct 
switching  unit,  the  third  generator  and  transformer 
being  connected  only  through  the  transfer  bus. 

The  low  voltage  switching  arrangement  is  some- 
what similar,  the  bus  bar  being  used  only  for  transfer 
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and  synchronizing  and  for  local  service  2,300-volt  sup- 
ply. 

Transmission  Line. — 'llic  transmission  line  con- 
sists of  two  17,500-volt,  3-phase  circuits,  of  7-strand 
aluminium  cable  equivalent  to  No.  1  1'.  S.  coi)per,  car- 
ried on  a  sinfjlc  wof)den-i)ole  line. 

Near  Calumet  the  line  crosses  the  Ottawa  River 
hy  means  of  two  submarine  cables,  one  connected  to 
each  circuit,  but  cajiablc  of  carrying  all  the  i)ovver  over 
one  line  in  case  of  emerji^ency.  This  river  crossing  has 
several  features  of  special  interest.  The  cables  are 
directly  connected  to  the  transmission  line,  without 
the  interposition  of  transformers.  They  are  lead 
sheathed  and  armored  with  fi^alvanized  steel  wire  and 
insulated  with  paper  for  a  workintj  i)ressure  of  22,000 
volts.  Outdoor  tyi)e  terminals  witiiout  any  housinjj 
are  used  at  the  ends  of  the  cal)les,  which  are  continu- 
ous, without  joint  from  shore  to  shore,  each  beinff 
2,100  ft.  lonfj.  The  shi])pinf^  weijjjht  of  each  drum 
was  38,000  lbs.,  and  the  drums  were  9  ft.  6  ins.  in 
diameter. 

One  cal)lc  was  laid  at  a  time.  I'he  cable  drum  was 
mounted  on  l)earint^s  in  a  crib  on  a  scow,  and  ])ayed 


out  as  the  scow  was  towed  across  the  river.  The  lay- 
ing of  one  of  these  cables  is  illustrated. 

The  transmission  line  will  feed  direct  into  the  sub- 
station at  ilawkesbury,  and  there  the  power  will  be 
distributed  partly  at  the  line  voltage  and  also  through 
step  df)wn  transformers  over  the  10,000-volt  lines  of 
the  Ilawkesbury  Electric  Eight  and  Power  Company 
in  mnltii)le  with  Xo.  1  power  house. 

The  power  house,  dam  and  transmission  line  were 
constructed  by  the  Hawkesbury  Electric  Light  and 
Power  Company,  by  day  labor.  The  power  house 
switching  equipment  was  supplied  and  installed  by  the 
Canadian  Westinghouse  Company.  Generators,  trans- 
formers and  exciters  were  supplied  and  installed  by  the 
Canadian  General  Electric  Company.  Water-wheels 
were  supplied  and  erected  by  Canadian  Allis-Chalmers, 
Limited.  The  submarine  cable  was  supplied  and  in- 
stalled by  the  Canadian  British  Insulated  Cable  Com- 
pany. 

The  Consulting  Hydraulic  Engineer  on  the  work 
was  Mr.  Wm.  Kennedy,  Jr.,  of  Montreal,  and  Mr.  L. 
A.  Herdt,  D.Sc,  was  the  Consulting  Electrical  Engi- 
neer, assisted  by  Mr.  E.  Godfrey  Burr,  Electrical  En- 
gineer, Montreal. 


The  Value  of  An  Absorption  Test  for 

Wood  Blocks 


Wllh^N  nnuiicipal  engineers  were  considering 
the  advisability  of  laying  treated  wood 
1)lock  pavements  some  twelve  or  fourteen 
years  ago,  it  was  uncertain  as  to  just  what 
should  be  the  requirements  of  the  specitications.  It 
was  well  known  from  previous  experience  that  the 
blocks  should  be  treated,  but  just  what  the  nature 
of  the  preservative  should  be  and  how  nuich  should  be 
used  were  not  well  known. 

At  that  time  it  was  i)roi)osed  to  treat  the  blocks 
with  what  was  known  as  the  creo-resinate  process, 
that  is,  the  preservative  should  be  composed  of  one 
j)art  of  creosote  oil  and  one  part  of  resin.  The  theory 
of  the  resin  in  the  preservative  was  that  the  creosote 
oil,  being  a  volatile  sidjstance,  would  naturally  lose 
its  value  under  climatic  conditions,  but  that  the  resin 
would  keep  it  in  the  blocks  so  that  its  preservative 
proi)erties  would  be  more  enduring.  It  was  felt  that 
it  was  necessary  to  prevent  the  blocks  from  decaying 
and  also  to  treat  them  so  that  they  should  not  absorb 
so  much  water  as  to  make  them  swell  and  cause  the 
pavement  to  bulge  during  a  wet  spell.  Neither  should 
they  shrink  too  much  in  dry,  hot  weather,  so  that  they 
would  become  loose.  Twenty  pounds  of  preservative 
was  decided  upon,  but  just  how  to  be  sure  that  the 
blocks  were  treated  with  this  anioimt  was  a  question, 
it  not  being  deemed  practicable  to  have  inspection  at 
the  plant.  It  was  finally  decided  that  as  the  weight 
of  long  leaf  )'ellow  pine  (the  wood  that  was  to  be. used) 
was  known  to  be  about  42  pounds  per  cubic  foot,  if 
the  blocks  would  sink  in  water  the}-  had  been  suffi- 
ciently treated,  and  that  retiuirement  was  specified. 
The  test  fi»r  expansion  was  not  so  easy.  After 
careful  consideration  it  was  decided  to  require  an 
absorption  test  of  the  blocks.  This  test  providetl  that 
after  having  been  dried  in  a  kiln  at  a  temperature  of 

'  Paper  tiofore  tlio    American    AsMioiHtiiii  for  Uic  Adviincenient  of 
Scieuuoby  (ieo.  W.  TiUsoii,  CoiisiilUii(f  KiiKinvir,  New  York  L'ity. 


100  deg.  F.  for  24  hours  and  then  immersed  in  water 
for  an  additional  24  hours,  the  blocks  should  not  gain 
in  weight  more  than  3  per  cent,  during  immersion. 
Pavements  were  laid  under  this  specification  in  1903 
and  1904;  on  one  street  with  a  specially  prepared  oil 
preservative  that  did  not  contain  any  resin.  All  these 
blocks  conformed  to  the  requirements  as  to  weight 
and  absorption.  These  pavements  have  been  in  use 
10  and  11  years,  without  any  expansion  joint,  and  have 
required  almost  no  attention  on  account  of  instability 
of  the  blocks. 

In  certain  cases  where  pavements  were  not  laid 
under  the  supervision  of  the  city  and  the  absorption 
test  was  not  applied,  the  pavements  did  expand  to  a 
very  considerable  extent.  The  writer  knows  of  one 
instance  where  blocks  were  laid  that  were  supj)osed 
to  conform  to  the  absorption  test  but  did  not,  and  had 
been  condemned,  and  these  bjocks  expanded  materi- 
ally and  had  to  be  taken  up  and  replaced. 

The  city  of  New  York  is  the  only  municijiality 
known  to  the  writer  where  the  absorption  test  is  re- 
([uired,  and  it  is  also  the  only  city,  to  his  knowledge, 
where  an  expansion  joint  is  not  used.  Some  five  or 
six  years  ago  the  specifications  were  changed  so  that 
an  oil  having  a  specific  gravity  of  1.10  to  1.12  was 
used  without  any  resin.  The  absorption  test  was  re- 
tained, however,  but  the  percentage  was  increased  to 
3y2  for  long  leaf  yellow  pine.  No  trouble  has  occurred 
on  account  of  bulging,  even  where  expansion  joints 
were  not  used. 

The  writer  firmly  believes  that  with  a  heavy  oil 
treatment  and  a  specification  requiring  an  absorption 
test,  as  given  above,  satisfactory  results  can  be  ob- 
tained without  an  expansion  joint. 

Some  believe  that  if  a  less  amount  of  oil  is  used 
there  will  be  less  bleeding  of  the  pavement,  although 
by  the  use  of  an  expansion  joint  practically  the  same 
results  can  be  obtained.     Whether  the  reduction  o(  3 


630 


THE    CONTRACT    RECORD 


June  16,   1915 


or  4  pounds  of  preservative  per  cubic  foot  will  ma- 
terially reduce  the  bleeding  of  the  pavement  when  first 
laid  is  uncertain  so  far  as  present  experience  goes. 

It  is  not  desirable  to  use  expansion  joints  cross- 
wise of  the  street,  and  if  the  use  of  an  expansion  joint 
along  the  curb  is  relied  upon  to  take  up  an  excessive 
expansion  of  the  pavement  due  to  a  light  treatment 
and  consequent  great  absorption,  it  is  possible  that 
bulging  will  occur  lengthwise  of  the  street  when  it 
would  not  occur  crosswise. 

The  Borough  of  Manhattan,  New  York  City,  in  the 
1914  specifications,  has  decreased  the  amount  of  treat- 
ment from  20  pounds  to  18  pounds  and  has  permitted 
an  absorption  of  5  per  cent,  with  no  expansion  joint; 
a  bituminous  joint  filler  is  used,  however.  Just  how 
pavements  laid  under  these  specifications  will  work 
out  in  practice  has  not  been  determined  at  the  present 
time.  But  assuming  that  an  expansion  joint  along  the 
curb  will  take  care  of  all  thrust  in  any  direction  on 
account  of  expansion,  with  a  treatment  of  less  than 
20  pounds  per  cubic  foot  and  a  5  or  6  per  cent,  absorp- 
tion (although  this  is  not  admitted  by  the  writer),  the 
engineering  question  would  remain  whether  it  would 
be  desirable  to  have  the  lesser  treatment  with  the  ex- 
pansion joint  rather  than  the  greater  treatment  without 
it.  As  the  great  majority  of  the  wood  pavements  of  this 
country  of  long  leaf  yellow  pine  are  more  apt  to  fail 
through  some  other  agency  than  that  of  traffic,  the 
writer  feels  that  a  little  extra  expense  in  the  treating 
of  the  blocks  will  be  justified  in  the  long  run.  He 
realizes,  of  course,  that  where  the  traffic  is  heavy  or 
moderately  heavy,  so  that  the  blocks  are  liable  to 
wear  out  in  a  reasonable  length  of  time,  so  much  of 
the  preservative  per  cubic  foot  is  not  required  as  upon 
light  traffic  streets. 

He  feels,  therefore,  that  from  the  experience  of 
Brooklyn  particularly  a  stringent  absorption  test  is 
of  great  value  and  that  the  expense  incurred  to  make 
the  blocks  meet  it  is  justifiable.  He  appreciates  fully 
the  inconvenience  of  making  the  absorption  test,  and 
the  expense  the  contractors  are  liable  to  be  put  to  if 
the  blocks,  after  being  delivered  on  the  street,  do  not 
meet  this  requirement.  The  test,  however,  may  be 
made  at  the  plant  where  the  blocks -are  treated,  and  if 
made  by  an  authorized  inspector  of  the  municipality 
and  the  blocks  used  soon  after,  he  believes  that  this 
trouble  would  to  a  great  extent  be  obviated. 


The  Advantages  of  a  Cement-Sand  Bed 
for  Wood-Block  Paving 

By  Clark  R.  Mandigo* 

PORTLAND  cement  should  be  mixed  with  the 
sand  used  as  a  bedding  course  in  the  laying 
of  creosoted  wood-block  paving,  for  the  fol- 
lowing reasons: 

1.  Along  streets  with  car  lines  the  rise  and  fall 
of  the  rail  and  the  jar  of  passing  cars  will  cause  the 
shifting  of  a  plain  sand  cushion.  Where  water  gets 
in  around  the  rail  this  rise  and  fall  seems  to  have  a 
pumping  action,  forcing  the  water  and  sand  consider- 
able distances. 

2.  When  service  cuts  are  made  a  dry,  loose  sand 
cushion  may  run  for  some  distance,  especially  on  a 
grade,  due  to  the  blows  of  cutting  the  foundation. 
This  displacement  of  the  cushion  may  be  slight,  and 
pass  unnoticed  when  the  cut  is  repaved.  Any  settle- 
ment of  a  portion  of  the  blocks  causes  unnecessary 
wear. 

*  Assistant  City  Engineer,  Kansas  City,  Mo. 


3.  When  any  bulging  of  the  blocks  or  other  acci- 
dent occurs  which  makes  necessary  the  relaying  of  a 
portion  of  the  blocks  the  work  is  more  easily  and 
accurately  done  where  the  bed  for  the  blocks  retains 
its  original  position  and  is  smooth  and  hard. 

4.  A  cement-sand  bed  is  good  insurance  against  the 
displacement  of  the  surface  due  to  water  getting  un- 
derneath the  blocks  on  a  grade  and  shifting  a  loose 
sand  course.  This  would  apply  to  springs  and  leaky 
service  pipes  or  mains  as  well  as  to  storm  water. 

5.  Wood  blocks  are  usually  laid  with  a  soft  filler 
in  the  joints.  The  jamming  action  of  heavily  loaded 
vehicles  may  easily  displace  some  of  the  blocks,  the 
sand  cushion  shifting  and  retaining  the  displacement, 
and  the  pavement  gradually  becoming  slightly  uneven. 

The  writer  has  seen  the  results  of  the  failure  of 
plain  sand  cushion  in  all  of  the  cases  cited.  Fortun- 
ately, wood  blocks  accommodate  themselves  readily 
to  slight  displacements  and  broom  down,  wearing 
smooth  with  the  surrounding  pavement.  To  insure 
long  life  and  even  wear,  however,  it  is  absolutely  es- 
sential that  the  wood  blocks  should  be  placed  and 
maintained  to  as  true  and  even  a  grade  and  crown 
as  it  is  possible  to  get.  If  the  surface  is  kept  true 
there  is  practically  no  wear  on  the  blocks. 

The  term  "cushion,"  where  cement  is  used,  is,  of 
course,  a  misnomer ;  it  should  be  called  leveling  course 
or  laying  bed :  the  blocks  themselves  are  a  cushion. 
Probably  the  best  way  to  lay  wood  blocks  is  in  as- 
phaltic  cement  mopped  on  an  absolutely  smooth  float- 
ed concrete  foundation.  Such  a  base,  however,  is  very 
difficult  to  obtain  in  the  present  state  of  municipal 
contracting,  and  a  cement-sand  bedding  course  ac- 
complishes very  nearly  the  same  results  except  for  the 
waterproofing  of  the  under  side  of  the  blocks. 

The  cement  and  sand  should  be  mixed  dry  in  the 
proportions  of  about  1  to  4,  spread  on  the  foundation, 
templated,  and  the  blocks  set  and  rolled  in  the  same 
manner  as  where  a  plain  sand  cushion  is  used.  This 
allows  the  blocks  to  be  bedded  properly  before  the 
cement  has  set,  and  avoids  any  difficulty  in  placing 
them  on  a  wet  mortar.  After  the  blocks  are  rolled, 
the  water  necessary  for  the  cement  can  be  added  by 
sprinkling  the  surface  of  the  pavement,  or  enough 
moisture  would  probably  be  absorbed  from  the  con- 
crete foundation  to  set  the  cement.  The  bedding 
course  should  be  only  thick  enough  to  level  up  the 
unevenness  in  the  base,  and  with  ordinary  care  in  lay- 
ing the  concrete  foundation  j^  in.  should  be  sufficient. 
The  increase  in  cost  of  such  a  cement-sand  course 
over  plain  sand  is  so  slight,  while  the  advantages 
gained  are  so  important  to  the  wearing  surface,  that 
a  continuance  of  the  use  of  plain  sand  as  a  bed  for 
wood-block  paving  appears  to  be  poor  economy. — 
Engineering  Record. 


Notable  Examples  of  Bascule  Lift  Bridges 

HEREWITH   we  illustrate  five  bridges  of  the 
bascule   lift   type   in   use   in   Canada.     This 
class  of  movable   span   is  specially  adapted 
to  certain  sites  and  various  forms  have  been 
developed  to  suit  local  requirements. 

The  Cross  Wall  Bridge  at  Princess  Louise  Dock, 
Quebec,  Que.,  is  an  88-ft.  span,  carrying  a  single-track 
railway.  The  bascule  is  of  the  Strauss  type  with  a 
concrete  counterweight,  and  was  built  in  1911.  The 
moving  leaf  weighs  110  tons,  and  the  whole  steel 
structure,  including  machinery,  weighs  168  tons.  The 
structure  visible  in  the  lower  left-hand  corner  of  the 
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cut  is  an  old  "rcctractile"  draw-span  of  120  ft.,  built 
in   1888. 

The  Rockfield  Bascule  was  built  in  1913  for  the 
Dominion  Government  and  crosses  the  Lachine  Canal 
about  five  miles  west  of  Montreal.  It,  too,  is  of  the 
Strauss  typo  with  the  counterweight  rotating  on  a 
separate  trunnion.  The  span  is  165  ft.  long  and  car- 
ries street-car  tracks  and  regular  trafhc  on  a  thirty- 
foot  roadway.  Sidewalks  on  brackets  are  provided. 
The  moving  leaf  weighs  207  tons  and  the  weight  of 
the  whole  structure,  exclusive  of  machinery,  is  417 
tons.  The  concrete  counterweight  weighs  about  940 
tons. 

The  Main  Street  Bascule  at  Vancouver,  B.  C,  was 
built  to  the  design  of  Messrs.  Waddell  &  Harrington, 
and  is  of  the  simple  trunnion  type.  The  span  has  a 
length  of  127  ft.  lOj/^  ins.,  and  carries  a  roadway  42 
ft.  wide  with  two  sidewalks  outside.  The  total  weight 
of  the  steel  in  this  bridge  is  398  tons,  of  which  327  tons 
is  included  in  the  moving  steel. 

The  Red  River  Bascule  on  the  National  Trans- 
continental Railroad  at  Winnipeg  was  built  in  1909 
and  carries  a  double  track  designed  to  accommodate 
heavy  loading.  This  Strauss  type  lift  span  has  a 
length  of  132  ft.  The  moving  steel  in  the  leaf  weighs 
301  tons,  exclusive  of  the  operating  machinery.  The 
counterweight  tower  weighs  213  tons  and  the  counter- 
weight truss  199  tons. 

Ancjther  Strauss  type  bascule  highway  span  is  the 
Dorchester  Bascule  over  the  St.  Charles  River  at  Que- 
bec, Que.,  which  carries  a  26-ft.  roadway  with  two 
sidewalks  on  brackets.  The  ^mn  is  148  ft.  9  ins.  long, 
and  weighs  complete  388  tons,  of  which  the  channel 
span  makes  up  140  tons. 

All  the  bascule  lift  bridges  illustrated  herewith 
were  built  by  the  Dominion  Bridge  Company,  who 
lent  the  illustrations. 


Repairing  and  Patching  Concrete 

Wet  Method. — The-  surface  of  the  old  concrete  is 
thoroughly  roughened,  cleaned,  and  drenched  with  wa- 
ter, aiui  covered  with  a  cement  grout.  Then  the  new 
concrete  is  mixed  to  a  sloppy  consistency  and  applied, 
being  held  in  place  till  set  by  forms,  as  required. 

From  the  reports  received,  it  appears  that  many 
successes  and  many  failures  have  followed  this  meth- 
od. Where  it  has  been  successful,  that  result  prob- 
ably has  been  due  to  painstaking  care  and  exi)ensc 
having  been  em])loyed  i"  the  preliminary  cleaning  and 
thorough  wetting  of  the  old  concrete  surfaces  before 
the  new  concrete  is  applied. 

Moderately  Dry  Method. — The  surface  of  the  old 
concrete  is  thoroughly  roughened,  cleaned,  and  drench- 
ed with  water,  and  powdered  with  cement  or  painted 
with  cement  grout,  after  which  the  new  concrete  is 
applied  and  thoroughly  tamped  against  the  old  sur- 
face. Cicnerally,  such  patches  arc  kept  moist  by 
sprinkling  them   with  water  for  several  days. 

The  same  connnonl  applies  here  as  to  the  wet 
method. 

Dowel  Method. — This  is  a  modification  of  the  two 
])receding  methods,  and  is  generally  used  for  other 
than  horizontal  surfaces,  altliough  it  may  be  applied 
to  the  latter.  The  new  concrete  may  have  any  con- 
sistency to  meet  the  i)articular  conditions  or  the  ideas 
of  the  engineer  in  charge;  but  usually  a  fairly  wet  con- 
crete is  used.  This  method  includes  drilling  holes  and 
setting  dowels  into  the  old  concrete,  with  projecting 

•  Data  coUecteil  by  llio  Coriiiiiitteo  on  Masonry  of  \hi\  Ampiioan  Knil- 
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ends  to  engage  into  the  new  concrete.  Sometimes 
steel  bars  or  metal  fabric  are  connected  to  these  dowels 
to  further  ensure  permanency  of  the  pitch. 

This  method  can  be  made  uniformly  successful,  but 
cannot  be  applied  always.  Where  any  considerable 
mass  of  new  concrete  is  to  be  connected  to  old  con- 
crete, this  is  the  only  safe  method  to  pursue. 

Wedge  Method. — This  method  includes  the  cutting 
out  of  defective  concrete  in  such  a  manner  as  to  under- 
cut the  surrounding  good  concrete  so  that  the  new  con- 
crete will  be  held  in  place,  when  set,  by  the  shape  of 
the  binding  edges  of  the  old  concrete. 

The  difficulty  of  under-cutting  concrete  so  as  to 
secure  such  edges  is  too  great  to  make  this  method 
applicable  in  ordinary  cases ;  and,  except  where  a  con- 
siderable depth  of  new  concrete  is  to  be  put  in,  such 
under-cutting  could  not  be  done  successfully,  as  con- 
crete cannot  be  cut  so  as  to  leave  sharp,  clean  edges. 

Cleaning  With  Steam.— This  is  a  method  of  clean- 
ing the  surfaces  of  old  concrete  preparatory  to  putting 
on  a  ])atch  of  new,  or  of  cleaning  the  top  of  a  rough 
concrete  floor  before  applying  the  "finish  coat."  The 
surface  of  the  old  concrete  is  brushed  as  clean  as  pos- 
sible with  stiff  brushes,  and  then  gone  over  at  least 
twice  with  a  steam  jet.  An  ordinary  piece  of  J^-in. 
gas  pipe  makes  a  very  satisfactory  jet  nozzle.  This 
short  length  of  pipe  is  connected  to  a  steam  hose  so 
that  it  can  be  moved  about  readily.  The  steam  is  sup- 
plied by  the  boilers  of  the  mixer  or  hoisting  engines. 
The  steam  will  clean  and  heat  the  concrete  surface, 
leaving  it  perfectly  dry ;  so  it  is  important  to  drench 
the  surface  thoroughly  with  water  after  cleaning  with 
steam.  In  cold  weather  it  is  found  advantageous  to 
use  hot  water.  Immediately  after  the  surface  is  thor- 
oughly cleaned  and  drenched,  the  new  concrete  is  ap- 
plied. 

Excellent  result  have  followed  the  use  of  this  meth- 
od of  cleaning;  but  it  is  essential  that  the  surface  of 
the  old  concrete  be  thoroughly  drenched  with  water 
after  using  the  steam  jet,  otherwise  the  new  concrete 
will  not  adhere  to  the  old. 

Cleaning  with  Acid. — This  method  includes  the 
washing  of  the  surface  of  the  old  concrete  with  a  solu- 
tion of  hydrochloric  (muriatic)  acid  (one  part  acid  to 
two  parts  water),  after  which  the  surface  must  be 
washed  carefully  and  thoroughly  to  remove  any  free 
acid. 

This  is  a  very  commonly  applied  method  of  clean- 
ing old  concrete  surfaces  preparatory  to  placing  new 
concrete  against  them,  and  is  considered  by  many  the 
only  safe  treatment  to  use,  especially  in  cases  where 
a  "finish  coat"  is  to  be  put  on  after  the  concrete  base 
is  set. 


An  interior  loading  platform,  to  prevent  street  ob- 
struction l)y  trucks  or  freight,  will  be  a  novel  feature 
of  the  l)uilding  .soon  to  be  erected  for  the  Eagle  Pencil 
Company  in  New  York  City.  With  the  exception  of 
the  main  entrance  hall  and  an  inclosed  storage  space, 
the  entire  first  floor  will  be  utilized  as  a  loading  plat- 
form and  driveway,  allowing  convenient  movement  of 
trucks.  The  platform  will  be  accessible  from  two 
streets. 


Ihe  present  movement  for  the  inauguration  of  bet- 
ter estimating  methods  is  gaining  headway  fast,  and 
the  time  is  not  far  distant  Avhen  the  contractor  will 
refuse  to  give  gratuitous  bids  to  owners,  who,  at  their 
own  discretion,  may  or  may  not  build,  or  who  mav 
never  have  intended  to  build. 


634 


THE    CONTRACT     RECORD 


June   16,   1915 


/  sae%,  op^M .  i"*  -* 


5%  (yo^.t/^^. 


25^  M'ipon      nSpm 


I3i  sport 


la.U'fae 
'SO'Sfxm 


OffSpon 
Elevation  of  the  new  concrete  bridge. 


Concrete   Plant    Used   on   Saskatoon    Bridge 


IN  the  articles  describing  the  design  and  construc- 
tion of  the  new  concrete  bridge  at  Saskatoon, 
Sask.,  appearing  in  The  Contract  Record  of 
February  10th  and  March  17th,  1915,  mention 
was  made  of  the  successful  use  of  a  pneumatic  con- 
crete mixer  employed  by  the  contractors  for  jjlacing 
concrete  in  the  arch  rings.  Further  details  of  the  per- 
formances of  this  mixer  are  now  available,  and  are 
given  below. 

The  mixer  used  on  this  work  was  a  No.  2  size, 
owned  and  leased  by  the  Pneumatic  Concrete  Placing 
Company  of  Canada'  Limited,  of  Montreal,  sole  agents 
for  the  McMichael  Patents  in  Canada.  'J"hc  mixer  has 
a  rated  cubic  capacity  of  >4  cu.  yd.  of  mixed  con- 
crete to  a  batch.  It  consists  essentially  of  a  cone- 
shaped  steel  shell  terminating  at  the  bottom  in  an 
8-inch  elbow  with  flanged  connection  to  the  pipe  line 
through  which  the  concrete  is  conveyed  to  place.  The 
dry  materials  are  charged  into  the  mixer  through  an 
air-tight  intake  valve  from  a  measuring  hopper  above, 
Water  is  admitted  with  the  dry  materials,  and  air  is 
admitted  at  two  points — at  the  top,  just  below  the  in- 
take valve,  and'at  the  bottom,  at  the  back  pf  the  elbow. 
In  operating  the  mixer,  the  dry  aggregate  and  cement. 
with  the  necessary  amount  of  water,  are  admitted 
from  the  hopper,  the  intake  valve  is  closed,  and  air 
under  a  pressure  of  about  80  lbs.  is  admitted  at  top 
and  bottom,  forcing  the  materials  through  the  pipe 
at  a  high  velocity.  The  materials  and  water  are  inter- 
mingled to  a  certain  extent  when  leaving  the  measur- 
ing hopper,  and  the  final  mixing  is  accomplished  while 
travelling  in  the  pipe  line,  due  to  the  materials  travel- 
ling at  ditYerent  velocities.  There  is,  of  course,  a  con- 
siderable difference  in  the  sizes,  surfaces,  and  specific 
gravities  of  the  various  materials  in  a  batch',  and  the 
presence  of  air  aids  in  maintaining  a  variable  friction 
in  the  inner  and  outer  portions  of  the  cross-section  of 
the  conveying  pipe.  The  presence  of  a  volume  of  air 
larger  than  that  of  the  batch  aids  in  reducing  the  fric- 
tional  resistance  of  the  pipe  line,  as  the  solids  are 
bouyed  to  a  large  extent  by  the  excess  air.  Actual 
movement  of  the  batch  is  accomplished  by  the  impact 
of  the  air  forced  in  at  the  elbow,  assisted  by  the  ex- 
pansion of  the  compressed  air  from  the  mixer  to  the 
end  of  the  pipe  line. 

The  mixer  used  at  Saskatoon  was  located  on  the 
side  hill  at  one  end  of  the  bridge,  enabling  the  con- 
tractors to  handle  materials  to  the  mixer  by  gravity 
from  the  top  of  the  hill.  The  materials  used  consisted 
of  graded  gravel  with  stone,  mostly  under  2-inch  size. 
The  gravel  was  hauled  by  teams,  and  unloaded  on  a 
stock  pile  from  which  the  bins  were  filled  by  team 
scrapers.  The  aggregate  was  drawn  from  the  bins  in- 
to a  measuring  hopper,  where  the  cement  was  added. 
For  concreting  the  arch  rings  the  pipe  line  was  laid 
on  a  trestle  along  the  middle  of  the  bridge  carried  on 
the  centring,  the  axis  of  the  pipe  being  about  on  the 


level  of  the  floor  line.  The  pipe  line  ended  in  a  dis- 
charge box,  from  which  portable  chutes  were  laid  to 
the  point  of  final  deposit.  This  mixing  plant  was  used 
to  place  all  concrete  after  August,  1914,  until  cold  wea- 
ther set  in,  in  December,  and  established  a  record  for 
Western  Canada  for  yardage  of  concrete  placed.  In 
the  first  two  weeks  during  which  the  plant  was  oper- 
ated this  mixer  placed  over  2,600  cubic  yards,  and  a 
single  arch  ring,  aggregating  500  cubic  yards,  was  con- 
creted in  17j^2  hours  of  operating  time.  With  the  de- 
livery end  of  the  pipe  line  375  feet  from  the  mixer  an 
average  of  fifty  batches  an  hour  was  maintained,  and 
at  1,000  feet  thirty-five  batches  an  hour  was  the  out- 
]iut  over  a  lengthy  running  period.  The  speed  of 
o])eration  depends  upon  the  efficiency  of  the  men  oper- 
ating the  mixer,  the  amount  of  air  available,  and  the 
length  of  the  pipe  line,  assuming  that  the  mirterials 
can  !)e  sn])plied  to  the  mixer, at  the  rate  required.  On 
the  ])articular  plant  in  question  one  man  was  able  to 
attend  to  the  charging  of  each  batch,  including  adding 
the  water,  and  one  man  attended  to  all  the  oi)erations 
necessary  to  mix  and  convey  the  batch  to  place  and,  as 
stated  above,  an  average  of  fifty  batches  an  hour  was 
maintained  over  a  number  of  days. 

For  this  work  the  contractors  used  an  R-inch,  lap- 
welded,  steel  delivery  pipe,  with  cast  steel  elbows. 
This  size  {)ipe  line  will  require  about  one  cubic  foot 
of  free  air  to  a  lineal  foot  of  horizontal  ])ipe  line.  Air 
was  furnished  from  two  Ingersoll-Rand  straight  line 
compressors  driven  by  two  75  h.p.  Canadian  Westing- 
house  motors.  At  full  load  the  compressors  delivered 
each  about  400  cu.  ft.  of  free  air  a  minute  at  80  lbs. 
Near  the  mixer  was  placed  a  steel  receiver  of  125  cu. 
ft.  capacity,  acting  as  a  reservoir,  under  a  working 
pressure  of  110  lbs.  to  a  sq.  in.  It  has  been  found  that 
only  about  5,000  cu.  yds.  of  concrete  can  be  placed 
through  spiral-riveted  and  lock-joint  steel  pipe  before 
leakage  develops,  but  that  English  seamless  steam  pipe 
will  deliver  10,000  to  15.000  cu.  yds.:  while  the  life 
of  oil  well  casing  mav  be  measui^d  bv  the  delivery 
of  18,000  to  20,000  cvi.  yds.  of  concrete.  Cast  iroii, 
90-deg.  bends  should  have  a  radius  of  not  less  than  5 
feet,  and  generally  will  need  replacing  after  passing 
about  2,000  cu.  yds.  Long  radius  cast  steel  elbows  will 
deliver  from  15,000  to  20,000  cu.  yds.,  depending  upon 
the  aggregate. 

The  cost  of  such  a  system  of  mixing  and  placing 
concrete  is  made  up  of  (1)  the  cost  of  compressor  air 
plant,  including  power  and  air  lines,  and  installation  ; 
(2)  installation  of  pneumatic  mixer  and  pipe  line,  in- 
cluding renewal  of  discharge  pipe  line,  if  any;  (3) 
royalty  for  the  use  of  the  system;  (4)  operation  of  en- 
tire plant. 

The  first  two  items,  of  course,  will  vary  accord- 
ing to  conditions  and  locality ;  the  third — the  rental  or 
royalty — is  usually  set  at  20  cents  for  each  cubic  yard 
of  concrete  placed ;  the  fourth  item  is  also  variable. 
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but  the  direct  labor  charge  for  mixing  and  placing 
should  seldom  exceed  5  or  10  cents  for  every  cubic 
yard  of  concrete. 

This  type  of  mixer  has  found  its  best  use  in  the 
placing  of  concrete  lining  for  tunnels,  but  has  been 
used  successfully  on  many  types  of  construction 
work,  particularly  in  placing  concrete  in  river  bridge 
piers.  It  is  in  use  elsewhere  in  Canada  on  the  walls 
■  and  dam  of  the  40,000,000-gallon  reservoir  for  the 
Montreal  Water  and  Power  Company,  on  the  lining 
for  the  Mf)unt  Royal  Tunnel,  Montreal,  and  for  the 
power  development  at  Niagara  Falls,  and  has  been 
selected  for  use  in  placing  all  the  concrete  for  the  new 
trunk  sewer  tunnels  in  Vancouver.  The  contractors 
on  the  bridge  at  Saskatoon,  which  is  being  erected  by 
the  province  of  Saskatchewan  and  the  city  of  Saska- 
toon, are  Messrs.  R.  J.  Lecky  &  Company,  Limited,  of 
Regina. 


Details  of  Shoring  for  Large  Concrete 
Building 

THE  accompanying  illustration  shows  a  very  in- 
teresting feature  in  connection  with  the  con- 
crete work  on  the  Garden  Court  Apartments 
in   Detroit  in   the  winter  of   1914-1915.     The 
building  is  about  107  ft.  wide,  185  ft.  long,  and  con- 
tains two  wings,  each  measuring  about  40  ft.  by  40  ft. 


Sketch  of  shorlnK. 

It  is  100  ft.  high  and  has  about  147,000  stj.  ft.  of  Hour 
surface.  The  ct)ncrete  frame-work  was  designed  along 
the  lines  of  standard  practice.  The  floors  are  of  Elore- 
domo  construction  as  shown  in  the  sketch. 

I'orm  work  for  the  entire  building  was  erected  com- 
plete before  any  stripping  was  done,  no  shoring  what- 
ever being  re-used.     The  reason  for  doing  this  was 

'Oonorctc-Cement  Age. 


the  installation  of  one  floor  every  5  days,  and  as  an 
extra  precaution,  due  to  the  fact  that  the  concrete 
roof  was  poured  two  weeks  before  any  stripping  was 
begun. 

There  were  14,000  pieces  of  4-in.  x  4-in.  studs,  10 
ft.  long,  used  for  shoring,  being  spaced  from  3  ft.  to 
4  ft.  on  centres.  To  the  uprights  were  nailed  2-in.  x 
6-in.  [)lanks,  which  supported  2-in.  x  6-in.  joists,  spaced 
from  2  ft.  to  2  ft.  6  in.  on  centres.  The  joists  supjKjrt- 
ed  1-in.  x  6-in,  planks  spaced  2  ft.  on  centres,  which 
in  turn  supported  the  steel  Floredomes  used  as  centr- 
ing for  the  joist  floor  construction. 

The  particular  type  of  metal  forms  ordered  for  the 
job  was  found  to  be  unsatisfactory  for  the  large  col- 
umns in  the  basement  and  the  ground  floor.  For  col- 
umns 26  in.  X  26  in.  in  size  and  up,  the  metal  forms 
i)ulged  badly  at  the  bottom,  due  to  the  hydrostatic 
])ressure  of  the  wet  concrete  and  to  the  frail  construc- 
tion of  the  forms.  They  were  soon  discarded  after 
pouring  several  columns,  and  not  even  tried  for  the 
smaller  columns  in  the  upper  storeys. 

The  concrete  work  was  protected  from  freezing  by 
enclosing  the  building  with  canvas  and  keeping  sala- 
manders burning  for  three  days  after  placing  the  con- 
crete. It  cost  about  $10  a  day  to  operate  these  sala- 
manders on  each  floor. 


Plaster  Lining  of  Irrigation  Canals 

•  By  Calvin  Casteel 
(coQcIiided  from  page  6IT1 

For  small  ditches  whose  side  slopes  d<>  not  exceed 
4  ft.  in  length  ordinary  plaster  lath  has  been  used  with 
very  satisfactory  results;  for  larger  ditches  1  x  2-in. 
material  serves  the  purpose.  Four  men  are  employed 
on  the  straight  edges ;  these  straight  edges  are  made 
of  2  X  4-in.,  12  ft.  long,  planed  smooth  on  all  four 
sides.  One  man  works  on  each  end  of  the  straight 
edge.  The  first  time  it  is  stroked  with  the  straight 
edge  the  flat  way,  and  for  finishing  it  is  run  on  edge 
to  remove  any  excess  material  that  may  be  left,  on 
account  of  the  straight  edge  springing  when  flat :  a 
straight  edge  is  worked  on  each  slope.  Behind  the 
straight  edge  crew,  from  five  to  ten  men  are  emplojcd 
in  shovelling  out  the  excess  material  and  levelling 
up  the  bottom.  Back  of  these  four  more  men  are 
employed,  one  on  each  berm  and  two  in  the  bottom. 
The  two  men  on  the  bank  are  employed  in  cutting  the 
berm  level  with  the  top  of  the  strips  which  have  i)cen 
set  with  the  template.  The  men  running  the  straight 
edge  should  mark  the  top  of  the  berm  with  the  straight 
edge  by  pressing  it  back  from  the  top  of  the  strips, 
and  thus  making  a  mark  that  these  shovellers  can  fol- 
low. These  shovellers  should  use  long-handled,  square- 
pointed  shovels,  and  the  berm  should  be  cut  level 
for  a  distance  of  not  less  than  10  ins.  The  two  shovel- 
lers in  the  bottom  are  cm]iloyed  in  finishing  the  bot- 
tom ready  for  concrete.  They  also  use  square-pointed 
shovels,  to  make  the  square  corners  at  the  junction 
of  the  bottom  with  the  side  slopes. 

Aggregate 

The  Okanogan  Project  is  very  fortunate  in  having 
an  abundance  of  aggregate.  A  long  haul  is  hardly 
ever  required,  as  aggregate  of  a  good  quality  can  gen- 
erally be  found  near  the  work.  Seldom  is  a  haul  of  a 
mile  required. 

Pit  run  has  in  general  been  used,  and  everything 
has  been  screened  out  that  will  not  pass  a  one-inch 
screen.  This  leaves  generally  a  preixmderance  of  sand, 
and  is  just  what  is  wanted  for  plaster  lining.     Tests 
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as  to  the  volume  of  voids  in  the  agjjregate  are  often 
made,  and  the  amount  of  cement  necessary  has  varied 
from  1  ■Ay2  to  1 :5>^,  generally  running  about  1  to  5. 

Equipment. — The  mixing  on  the  Okanogan  Pro- 
ject has  been  done  with  a  Northwestern  Y^-yA-  power 
mixer,  equipped  with  a  self-loading  l)uckct  and  a  ro- 
tary pump  for  supplying  water. 

It  has  been  found  economy,  however,  to  have  the 
pump  run  by  a  small  engine  oi  V/2  h.p.,  separate  from 
the  mixer.  The  pump  and  engine  are  both  mounted 
on  a  small  platform,  which  could  be  moved  from  one 
set-up  to  another  by  hand,  unless  a  long  move  was 
made,  in  which  case  it  was  hauled  in  a  wagon. 

The  pump  was  placed  at  the  upper  end  of  the  sec- 
tion to  be  lined,  where  the  water  supply  is,  and  a  1^4" 
in.  supply  pipe  run  from  the  pump  to  the  mixer.  The 
length  of  this  pipe  varied  from  300  to  400  ft.,  depend- 
ing on  the  length  of  the  set-up  and  location  of  the 
mixer,  the  mixer  being  set  up  as  near  the  centre  of  the 
section  as  the  local  conditions  would  permit. 

This  method  of  furnishing  the  supply  of  water  for 
mixing  has  been  found  far  Ijetter  than  the  old  plan 
of  working  pumps  with  the  engine  on  the  mixer,  as 
in  this  case  it  was  necessary  to  run  the  supply  pipe 
in  the  bottom  of  the  ditch  to  the  mixer,  because  it  was 
impossible  to  get  the  joints  tight  enough  so  that  the 
pump  would  life  the  water  from  the  ditch,  at  a  distance 
of  from  300  to  400  ft.  When  the  pipe  was  laid  in  the 
bottom  of  the  ditch  it  was  something  of  a  handicap 
for  the  plastering  crew  working  on  that  end  of  the 
section. 

The  platform  for  the  mixer  is  set  on  solid  ground 
whenever  possible,  and  in  a  good  many  cases  where 
the  lower  bank  was  narrow  a  temporary  bridge  was 
built  across  the  canal  and  the  mixer  set  on  this.  The 
minimum  size  for  a  mixer  platform  is  16  x  16  ft.,  and  in 
most  cases  this  was  increased  to  16  ft.  by  20  ft.,  with 
the  mixer  set  cross-wise  on  one  end.  The  platform  is 
nailed  down  in  all  cases  to  make  it  solid,  so  as  to  facili- 
tate the  movement  of  the  wheelers  to  and  from  the 
discharge  door  of  the  mixer. 

The  time  of  discharging  the  batch  of  mixed  con- 
crete from  the  mixer  with  the  wheelbarrow  is  one  of 
the  limiting  conditions  to  the  maximum  output,  and 
special  effort  has  been  made  to  eliminate  all  delays 
at  this  point.  There  should  be  an  incoming  and  an 
outgoing  runway  in  each  direction,  to  avoid  confusion 
at  the  mixer.  The  mixing  and  placing  is  handled  by 
one  sub-foreman,  who  must  be  a  very  energetic  fel- 
low, and  who  can  see  to  the  details  which  aid  or  hinder 
the  total  day's  work  of  the  crew.  He  must  also  be 
ready  at  all  times  to  lend  a  hand  on  anything  that  may 
come  up  and  need  immediate  attention. 

The  runways  used  for  the  wheelers  were  1^  x  12- 
in.  and  1>4  x  10-in.  planks,  16  ft.  long;  the  latter  were 
just  as  convenient  as  the  former,  and  seemed  to  last 
longer  without  splitting  at  the  ends,  besides  being 
easier  to  handle  and  cheaper  in  first  cost.  Two  com- 
plete sets  of  mixer  platforms  and  running  boards  were 
used,  the  set  not  in  use  being  moved  ahead  for  the 
next  set-up,  and  were  all  in  place  when  the  mixer  was 
ready  to  be  moved.  Where  there  is  a  low  bank,  and 
the  concrete  lining  comes  near  the  top,  the  running 
boards  should  be  set  out  at  least  three  feet  from  the 
edge  of  the  lining,  where  it  is  possible.  The)^  can  be 
set  closer  when  necessary,  but  if  they  are  set  closer 
the  wheelbarrows  bother  the  plasterers  when  working- 
near  the  top  of  the  lining,  and  this  should  be  avoided 
if  possible.  Wherever  it  can  be  done,  the  bank  should 
be  levelled  off  for  the  full  length  of  the  set-up  on  the 


outside  of  the  running  boards,  so  as  to  provide  a  re- 
turn runway  for  the  empty  wheelbarrows.  If  it  is  not 
economical  to  do  this,  frequent  turnouts  should  be 
made  so  that  the  empty  wheelbarrows  can  avoid  the 
loaded  ones  without  losing  any  time. 

The  platforms  for  dumping  the  concrete  on,  at 
the  point  where  it  is  used,  are  6x6  ft.,  set  on  trestles 
2  ft.  high.  One-inch  boards  and  2  x  4-in.  are  used  in 
making  these  platforms  and  trestles.  In  the  case  of 
small  ditches,  the  platforms  are  laid  across  the  ditch 
from  bank  to  bank,  while  in  medium  sized  ditches, 
of  the  right  height,  one  trestle  is  used  in  line  with 
the  ditch,  and  the  other  end  of  the  platform  is  put 
on  the  bank.  These  platforms  are  moved  ten  feet  at 
a  time. 

Mixing. — The  cement  and  gravel  are  placed  in  the 
loading  bucket  together,  and  the  water  is  started  run- 
ning with  the  mixing  drum  as  the  bucket  starts  up 
to  discharge.  In  this  way  all  the  batch  is  mixed  to 
the  same  consistency.  The  mixing  should  be  con- 
tinued for  one  minute  and  sufficient  water  applied  to 
make  it  wet  enough  to  spread  easily.  The  man  who 
runs  the  engine  operates  the  loading  bucket  and  the 
water  supply.  The  operator  signals  the  man  at  the 
discharge  door  when  the  batch  is  ready.  Two  or  three 
men  are  rc(|uired  to  load  the  bucket  with  gravel,  and 
one  to  handle  the  cement.  It  takes  two  and  a  half 
minutes  to  mix  and  unload  a  batch. 

Wheeling. — A  good  concrete  wheelbarrow,  having 
a  guaranteed  capacity  of  3  cubic  feet  of  wet  concrete, 
is  needed  for  this  work.  The  number  of  wheelers  re- 
quired depends  upon  the  length  of  the  set-up,  and 
height  of  runways  above  tables.  Under  average  condi- 
tions, with  a  100-ft.  set-up,  ten  wheelers  can  keep  the 
mixer  running  to  full  capacity. 

Plastering 

The  tables  or  plastering  for  a  600-ft.  set-uj),  which 
is  the  best  length  to  use  under  average  conditions,  are 
located  as  follows :  Table  No.  1  is  at  the  upper  end 
of  the  section  ;  Table  No.  2,  140  ft.  below  No.  1 ;  Table 
No.  3,  300  ft.  below  No.  2 ;  Table  No.  4,  460  ft.  below 
No.  3.  All  four  crews  work  in  the  same  direction, 
which  keeps  the  total  average  length  of  haul  the  same 
until  the  section  is  finished.  The  difference  in  the 
length  of  sections  for  the  two  middle  and-  the  two 
end  crews  is  made  on  account  of  the  concrete  being 
harder  to  plaster  and  finish  after  it  has  been  hauled 
the  greater  distance:  When  concrete  is  hauled  from 
400  to  500  ft.  it  is  necessary  to  remix  it  after  it  is 
dinnped  on  the  tables,  on  account  of  its  settling  while 
being  hauled.  On  this  account  the  length  of  set-up 
should  not  exceed  700  ft.,  which  makes  the  average 
haul  350  ft. 

A  placing  crew  consists  of  one  shoveller  and  two 
jilasterers,  which  in  small  ditches  is  reduced  to  a 
shoveller  and  one  plasterer.  The  shoveller  uses  a 
No.  2  scoop,  and  the  plasterers  have  a  wooden  float, 
a  plasterer's  trowel,  a  template  or  straight  edge,  and 
a  jointer.  The  shoveller  places  the  concrete  on  the 
bottom  and  slopes,  where  the  plasterers  can  spread  it 
out  evenly  with  their  float  and  then  finish  it  up  with 
their  trowels.  Every  10  ft.  an  expansion  joint  is  made ; 
several  kinds  of  joints  and  jointers  have  been  tried. 
The  easiest  and  most  satisfactory  joint  was  made  with 
a  common  plaster  lath  sharpened  on  one  edge.  To 
make  the  joint,  this  lath  is  pressed  into  the  concrete 
to  a  depth  of  1  in.  and  then  removed,  and  the  crease 
made  is  stroked  lightly  with  a  trowel  to  smooth  down 
any  rough  edges  that  might  be  made  when  the  lath 
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is  removed.  The  plasterers  use  a  straight  edge  on  the 
berm  and  on  the  side  slopes  to  gauge  the  thickness 
of  the  lining,  and  in  case  the  ditch  bank  is  so  high  that 
the  ])lastercrs  cannot  work  from  the  bottom,  a  ladder 
is  used  which  is  laid  flat  on  the  slope,  and  has  a  straight 
edge  on  one  side  the  right  thickness,  to  which  he  lays 
the  concrete.  In  all  cases,  when  the  ])lasterer  moves 
his  ladder  or  temi)late,  to  which  he  is  laying  the  con- 
crete, he  strokes  the  edge  of  the  finished  concrete  with 
his  trowel  and  gives  it  a  bevel.  If  this  is  not  done  a 
small  crack  will  appear  where  the  union  is  made. 

The  plasterers  work  opposite  each  other,  and  take 
turns  in  finishing  the  bottom.  In  some  cases,  where 
it  is  convenient,  the  wheelers  dump  the  concrete  on  the 
slope  to  the  plasterer  on  the  side  next  to  the  runways ; 
this  saves  shovelling  and  enables  the  shoveller  to  give 
more  time  to  placing  the  concrete  for  the  other  i)laster- 
er.  Both  corners,  where  the  side  slopes  join  the  bot- 
tom and  the  berm,  are  rounded  slightly,  which  gives 
a  much  better  appearance.  A  good  plasterer  on  this 
work  should  plaster  from  5  to  6  cu.  yds.  of  concrete  in 
an  eight-hour  day,  providing  he  is  furnished  with  ma- 
terial all  the  time,  making  from  1,080  to  1,296  s(\.  ft. 
Two  men  have  done  16  cu.  yds.  in  one  day,  making 
for  one  man   1,628  sq.  ft. 

Water  Supply 

The  water  supply  is  kept  up  with  the  mixer  by 
building  sack  dams  at  the  lower  end  of  the  section 
just  coini)letcd  and  letting  the  water  down  for  each 
move  as  it  is  made.  A  sack  dam  was  found  most  con- 
venient, as  the  water  could  be  easily  controlled  when 
letting  it  out.  On  account  of  the  concrete  being  green, 
it  is  necessary  to  let  it  in  slowly  at  first,  imtil  it  has 
reached  the  next  dam  and  started  to  back  up,  when 
the  flow  can  be  increased.  As  the  dam  cannot  be  built 
until  the  ui)])er  section  is  finished,  it  is  necessary  to 
take  precautions  to  have  everything  in  readiness  be- 
forehand, as  for  average  moves  the  water  sup])ly  is 
the  last  thing  ready,  and  with  a  pay-roll  of  from  $10 
to  $12  an  hour  any  delay  of  the  whole  crew  on  this 
account  may  increase  the  cost  of  a  move  from  50  to 
100  i)er  cent. 

When  the  pump  was  attached  to  the  mixer,  from 
300  to  400  ft.  from  the  water  supply,  it  was  necessary 
to  lay  the  pipe  in  the  bottom  of  the  canal,  so  as  to  have 
a  gravity  flow  up  to  within  30  ft.  of  the  ])umi>,  as  a 
rotary  pump  would  not  deliver  a  sufficient  supply,  on 
account  of  air  leaks  at  joints,  and  it  also  required  some 
time  to  get  it  started,  which  increased  the  cost  of  mov- 
ing considerably.  With  a  separate  pumj)  and  engine, 
the  pipe  can  be  laid  on  the  bank  out  of  the  way  of 
the  plasterers,  and  can  be  moved  in  about  half  of  the 
time,  without  damaging  any  lining  in  taking  it  apart 
at  the  union  and  getting  it  up  on  the  bank. 

The  supply  pipe  has  a  union  every  100  ft.,  so  that 
it  can  be  uncou])led  for  moving  from  one  set-up  to  the 
next.  Where  the  canal  is  comparatively  straight  the 
400  ft.  can  be  moved  in  one  i^iece  by  placing  a  man 
at  each  20-ft.  joint.  This  is  much  quicker  and  cheaper 
when  it  can  be  done,  and  does  not  require  any  more 
men,  as  there  are  always  plenty  of  men  available  for 
this  work. 

A  track  man  is  employed,  whose  duty  it  is  to  see 
that  the  runways  are  kept  in  order,  and  who  also  as- 
sists the  i)lacing  crew  when  making  a  move  with  their 
table.  The  runway  board,  from  the  runway  to  the 
table,  always  comes  down  from  the  slide  away  from 
the  placing  crew,  so  that  the  wheelbarrow  load  is 
always  dumped  on  the  side  nearest  to  the  shoveller. 


Two  or  three  boys  arc  employed  to  keep  the  sides  and 
bottom  of  the  ditches  well  sprinkled  with  a  sprinkling 
can,  just  ahead  of  the  plastering  crews,  as  the  surface 
is  apt  to  get  dry  before  the  concrete  is  laid. 

A  roustabout  team  is  employed,  to  haul  away 
boards  and  platforms  ahead  to  the  next  set-up,  and 
also  as  one  of  the  teams  in  moving  the  mixer.  One  of 
the  teams  employed  in  hauling  aggregate  is  used  when 
needed  in  moving  the  mixer  from  one  set-up  to  the 
next.  One  man  is  employed  in  keeping  wet  the  con- 
crete that  has  already  been  laid ;  this  is  wet  from  four 
to  six  times  a  day  for  a  week  after  it  has  been  laid. 
The  cost  of  this  work  is  lessened,  and  better  results 
obtained,  by  keeping  the  water  backed  up  in  these  sec- 
tions as  high  as  possible  with  sack  dams.  This  should 
not  be  done,  however,  for  at  least  24  hours  after  the 
lining  is  placed,  as  there  is  danger  of  the  thin  lining 
being  broken  up  if  a  high  head  of  water  is  backed 
upon  it  before  the  final  set  takes  place.  In  case  the 
weather  should  be  cold,  and  there  is  any  likelihood 
of  frost,  it  is  well  to  cover  the  concrete  before  the  day 
is  finished  with  2  or  3  ins.  of  earth,  which,  under  or- 
dinary circumstances,  will  protect  it  until  it  can  with- 
stand the  frost. 

Efficiency  of  the  Lining 

One  of  the  essential  factors  that  has  determined 
the  cost  of  the  lining  on  the  Okanogan  Project  is  the 
cost  of  the  cement  on  the  work,  which  until  last  spring 
was  $6  a  barrel,  but  we  are  now  getting  it  ffir  $3  a 
barrel.  With  this  comparatively  cheap  cement,  the 
lining  has  been  done  for  about  $12.50  a  cubic  yard,  as 
against  $18  to  $22  when  the  work  first  started.  The 
cheapest  lining  cost  $11  a  cubic  yard,  and  the  costli- 
est $13.90,  being  respectively  5.1  cents  and  6.4  cents 
a  sipiare  foot.  The  cheaper  lining  has  not  all  been 
due  to  the  price  of  cement :  a  constant  improvement 
in  the  methods  of  doing  the  work  has  aided  greatly  in 
reducing  this  cost. 


Determining  Voids  in  Fills  by  Puddling 

D()  nut  place  too  much  trust  in  a  fill  which  was 
partially  made  a  generation  or  two  ago.  The 
older  ])ortion  may  be  the  more  treacherous. 
Pcrhaj)s  trees  and  brush  were  used  in  mak- 
ing the  original  fill.  If  they  have  decayed,  the  fill  is  in 
a  honeycombed  condition  and  likely  to  give  way.  The 
best  method  of  locating  voids  is  by  jjuddling.  Enclose 
your  sub-grade  with  temporary  earth  dikes  2  ft.  higher 
than  the  sub-grade  and  divide  it  into  compartments 
by  similar  cross  dikes.  Fill  the  compartments  with 
water,  one  at  a  time,  and  weakness,  if  any,  will  shortly 
appear.  The  usual  method  of  relying  on  a  roller  for 
compacting  a  fill  is  not  nearly  so  efficacious.  In  my 
experience,  not  more  than  10  per  cent,  of  the  fills  can 
be  properly  compacted  with  a  roller  alone. — Extract 
from  a  paper  before  the  Northwestern  Road  Congress 
by  James  M.  McCleary. 


Moulds  for  concrete  newels,  finials.  rails,  balusters, 
spindles,  balls,  caps  and  bases  for  piers,  etc.,  should 
be  so  constructed  that  they  can  be  removed  piece  by 
])iecc  without  injuring  the  casting.  Their  strength 
and  rigidity  must  be  ample  to  withstand  tamping  and 
other  strains  without  distortion. 


Broomed  surfaces  for  concrete  roads  are  not  so 
common  now  as  they  were.  Brooming  merely  weak- 
ens the  surface  and  presents  a  series  of  projections 
which  greatly  increase  abrasion. 
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Expansion  in  Concrete  Sidewalks 


CONCRETE  sidewalks  may  be  5,'enerally  divid- 
ed into  two  classes  with  reference  to  expan- 
sion troubles — those  in  which  there  is  a  strip 
of  earth  between  sidewalk  and  curb,  except 
at  street  intersections,  where  the  sidewalk  pavement  is 
continued  to  the  curbs  (as  shown  on  the  accom- 
panying plan);  and  those  in  which  the  concrete  side- 
walk covers  the  entire  surface  from  the  buildings  on 
one  side  to  the  curb  on  the  other,  says  the  Municipal 
Journal.  In  the  latter  construction  there  will  almost 
invariably  be  a  durable  pavement  on  concrete  founda- 
tion extending  across  the  roadway  from  curb  to  curb, 
while  such  pavement  may  or  may  not  exist  in  the  other 
case. 

Concrete  expands  by  an  appreciable  amount  under 
the  effects  of  either  heat  or  moisture,  late  investiga- 
tions indicating  that  moisture  has  even  more  expansive 
effect  than  heat.  This  tendency  to  expansion  is  very 
])ovverful,  and  yet  not  irresistible,  as  is  seen  from  the 
fact  that  a  continuous  mass  of  concrete  extending  from 
building  line  to  building  line  across  the  street  could 
not  expand  without  moving  the  walls  of  the  building, 
which  ap])arcntly  it  does  not  do.  In  such  cases  there 
i.s,  of  course,  an  internal  compressive  stress  ])roduced 
by  the  i)rcssurc  of  the  structures  which  prevent  the 
expansion.  In  the  lirst  class  of  pavements  referred  to 
above,  the  sidewalk  tends  to  expand,  and  the  longi- 
tudinal ex])ansion  is  resisted  only  by  the  curb  across 
the  end  of  the 'sidewalk.  If  this  is  not  sufficiently 
strong  and  well  anchored  to  resist  the  force  of  expan- 
sion, it  is  pushed  outward.  When  the  sidewalk  con- 
tracts again,  the  tendency  is  for  each  block  to  contract 
individually,  widening  the  joints  between  blocks, 
which  fill  with  dirt,  small  stones,  etc.,  which  tend  to 
render  permanent  this  widening  of  the  joint.  When 
the  pavement  next  expands,  therefore,  it  pushes  the 
end  section  a  little  further,  and  so  by  small  incre- 
ments the  end  of  the  pavement  creeps  gradually  fur- 
ther and  further  from  its  original  position.  It  would 
seem,  therefore,  that  either  the  curb  at  the  end  of  the 
sidewalk  must  be  sutliciently  strong  and  well  anchored 
to  resist  the  thrust  of  expansion,  or  it  must  be  allowed 
to  move,  with  serious  detriment  to  its  usefulness  and 
a])pearance.  There  is  a  third  alternative,  however, 
that  of  designing  the  construction  that  the  ex])ansion 
may  expand  itself  in  some  other  less  objectionable 
direction.  Such  an  idea  is  indicated  in  the  sketch. 
Fig.  2,  in  which  the  pavement  is  cut  into  two  wedge- 
shaped  blocks  adjacent  to  the  intersection.  The  two 
heavy  blocks  at  the  corner  furnishing  considerable  re- 
sistance, which  is  greatly  assisted  by  the  foundation 
of  the  roadway  pavement,  these  two  wedge-shaped 
pieces  marked  c  c  will  have  the  tendency  to  move  in- 
ward from  the  curb,  which  movement  is  resisted  only 
by  the  soil,  the  resistance  of  which  would  j)resumably 
be  considerably  less  than  that  offered  by  the  corner 
pieces.  Weak  points  in  this  construction  would  be 
the  acute  angles  caused  by  the  diagonals,  but  this  point 
can  be  strengthened  by  bevelling  the  edge  of  the  pave- 
ment so  as  to  give  the  pointed  end  of  the  block  a  tri- 
angular rather  than  a  knife-edge  section.  This  bevel- 
ling of  the  edge  would  also  assist  somewhat  in  permit- 
ting the  blocks  to  move  as  intended,  by  causing  the 
earth  to  slide  up  the  inclined  edge.  This  would,  of 
course,  throw  the  wedge-shaped  blocks  slightly  out 
of  line,  but  this  would  not  be  nearly  as  objectionable 


as  the  same  amount  of  movement  in  the  curbs.  A 
strip  of  thin  metal  left  in  the  diagonal  joints  would 
facilitate  this  movement. 

Another  method  of  treating  the  problem  would  be 
to  carry  the  sidewalk  pavement  continuously  to  the 
face  of  the  curb,  as  shown  in  the  lower  cross-section 
in  the  sketch,  resting  it  upon  the  concrete  or  other 
gutter  material,  which  at  this  jMjint  is  carried  back 
under  the  cufb ;  placing  a  joint  of  about  a  sixteenth 
of  an  inch  of  tar  between  the  under  side  of  the  side- 
walk concrete  and  the  gutter,  which  tends  both  to 
make  this  joint  watertight  and  also  to  permit  sliding 
under  temperature  expansion  and  contraction.  Rein- 
forcing rods  would  then  be  carried  back  through  sev- , 
eral  of  the  sidewalk  sections,  being  esjiecially  well  an- 
chored near  the  curb  line  so  that  movement  of  the  side- 


Fi«.  l.-A  successful  type  of  concrete  comer. 

walk  due  to  expansion  should  not  be  jjernianent.  With 
such  construction,  the  face  of  the  sidewalk  in  line  with 
the  curb  would  move  very  little  out  of  line.  Should 
this  movement  become  objectionable  in  amount,  the 
concrete  could  be  cut  back  and  refaccd  at  comparative- 
ly small  expense. 

Probably  the  simplest  method  of  attcnipiing  to 
overcome  all  of  this  expansion  trouble  is  to  usd  ex- 
pansion joints.  These  have,  we  understand,  given  sat- 
/sfactory  service  in  some  cities,  but  owing  to  the  com- 
paratively weak  resistance  to  expansion  offered  by 
a  light  curb  we  anticipate  that  under  many  conditions 
it  will  not  prove  a  sure  remedy. 

The  second  case,  that  of  a  sidewalk  continuous 
from  building  to  curb,  is  the  most  difficult  to  treat, 
because  here  no  motion  is  possible  without  overthrow- 
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ing  the  curb,  except  such  as  is  provided  for  by  open 
joints,  whether  filled  with  expansion  material  or  not. 
The  force  exerted  against  the  upper  edge  of  a  curb  by 
such  a  sidewalk  and  a  similar  force  exerted  by  a  con- 
crete roadway  foundation  at  about  mid-depth,  can  be 
successfully  resisted  only  by  the  strongest  curbing, 
such  as  heavy  granite  or  a  very  heavy  concrete.  In 
some  cities  this  difficulty  has  been  met  by  carrying  the 
sidewalk  concrete  across  the  top  of  the  "curb,  but  the 
joint  between  the  sidewalk  concrete  and  the  top  of  the 
curb  is  almost  sure  to  weather  or  otherwise  break  into 
an  open  joint  which  is  disfiguring  and  very  apt  to 
increase  until  the  edge  of  the  sidewalk  becomes  very 
ragged.  What  seems  to  us  a  more  satisfactory  plan 
has  been  adopted  in  a  number  of  cases  in  both'  large 
cities  and  small  towns.  This  is  the  construction  shown 
in  the  lower  section  of  the  accompanying  drawing  and 
already  suggested  for  the  intersection  of  narrow  side- 
Walk  and  curb.     It  consists  in  not  using  any  curb  at 


aECTION    ON  AB 
Double      Scale 


Tar  Joinf* 


jpgi>i^«v-^ 


:,:>i^ 


Fig.  2.— Proposed  construction  of  concrete  sidewalk. 

all.  Strictly  speaking,  but  in  finishing  off  the  edge  of 
the  sidewalk  so  that  it  takes  the  place  of  the  curb,  this 
edge  resting  upon  the  concrete  or  other  gutter  as 
shown.  (This  assumes  that  concrete  curb  would  be 
used  and  is  sufficiently  durable  for  this  location.  Should 
granite  or  other  more  substantial  material  be  desired, 
the  ordinary  construction  would  of  course  be  used). 
Here  also  there  would  be  a  slight  tendency  to  pro- 
gressive motion  due  to  dirt  sifting  into  the  joints 
when  the  pavement  contracts,  but  this  motion  would 
not  be  cbnsideraljle  nor  its  results  serious.  If  it  is  de- 
sired to  avoid  it,  however,  reinforcing  rods  could  be 
used,  tied  back  into  the  inner  block.  They  could  be 
anchored  either  by  bending  the  forward  end  of  the 
reinforcement,  by  using  an  anchor  plate,  or  by  an- 
choring the  rod  in  a  plate  used  for  protecting  the 
edge  of  the  curb.  In  some  cities  the  entire  face  of  the 
curb,  in  streets  where  traffic  is  heavy,  is  protected  by 


a  steel  plate  extending  from  the  gutter  to  the  top  of 
the  curb,  the  reinforcing  rods  being  provided  with 
heads  which  are  countersunk  in  the  face  of  this  plate. 
The  strength  of  the  reinforcement  should  be  sufficient 
to  overcome  the  friction  of  the  sidewalk  sliding  on 
the  cinders  beneath  it  and  on  the  gutter  as  it  contracts 
to  its  original  position.  The  cost  of  this  reinforce- 
ment would  be  less  than  that  of  providing  a  substan- 
tial curb  as  in  ordinary  construction. 

Curbs  are  often  thrown  forward  by  the  expansion 
of  freezing  ground.  This  can  be  prevented  by  ensur- 
ing that  the  ground  behind  the  top  half  of  the  curb  is 
kept  drained.  Where  the  ground  is  naturally  sandy 
or  gravell)',  and  there  is  any  outlet  for  the  ground 
water  close  to  the  surface,  there  is  generally  no  trouble 
of  this  kind.  Where  the  ground  is  of  clay  formation, 
however,  it  is  desirable  to  place  gravel,  broken  stone, 
clean  cinders  or  some  other  material  which  will  readi- 
ly allow  water  to  pass  through  it,  from  the  base  of 
the  curb  up  to  within  an  inch  or  two  of  the  surface, 
placing  on  top  just  enough  s<jil  to  provide  for  the  roots 
of  sod.  It  is  desirable  to  connect  this  curb  drainage, 
either  continuously  by  a  layer  of  gravel  or  at  intervals 
of  from  ten  to  thirty  feet  by  small  pipe,  with  the  por- 
ous foundation  provided  under  the  sidewalk  pavement 
to  drain  the  latter.  This  construction  will  permit  the 
water  to  drain  to  the  bottom  of  the  curb,  but  miless 
it  is  removed  from  there  this  will  be  of  little  benefit. 
Where  the  grade  is  fairly  steep,  all  that  is  ordinarily 
necessary  is  to  provide  an  outlet  for  this  blind  drain- 
age system  into  the  sewer  catchbasins  or  whatever 
other  outlet  is  available.  It  is  safer,  however,  especi- 
ally where  such  outlets  are  very  infrequent,  or  where 
the  grade  is  (piite  flat,  to  place  a  small  tile  drain  be- 
hind the  curb  at  its  base  in  order  to  remove  the  water 
which  seeps  to  this  point. 


Another  concrete  record  of  322  cu.  yds.  placed  in 
eight  hours  by  a  yi-cu.  yd.  mixer  was  made  at  Balboa, 
Canal  Zone,  on  April  19,  according  to  the  Canal  Re- 
cord, in  concreting  the  south  wall  of  dry  dock  No.  1. 
'["he  mixer  was  one  of  four,  normally  operated  in  pairs. 
Its  mate  was  out  of  order  on  this  day,  and  both  crews, 
numbering  twenty-nine  men  and  one  sub-foreman, 
were  doubled  on  one  mixer.  The  total  labor  cost  was 
$34.87,  or  10.8  cents  per  cu.  yd.  Labor  on  this  work, 
however,  is  only  paid  13  cents  an  hour.  Delays 
amounted  to  one  hour  and  forty-five  minutes,  so  that 
the  concrete  placed  j)er  hour  of  working  time  was  over 
51  cu.  yds.  measured  in  the  form.  The  mixer  turned 
out  seventy-nine  batches  per  hour  while  running,  as 
each  batch  in  place  averaged  slightly  over  0.65  cu. 
yd.  It  is  estimated  that  during  this  running  time  each 
of  the  eighteen  men  engaged  in  wheeling  aggregate 
to  the  mixer  must  have  handled  147  lbs.  of  gravel  per 
minute. 


Layers  of  concrete  should  not  be  tapered  off,  but 
be  built  with  square  ends.  When  from  any  cause  it 
becomes  impracticable  to  complete  a  layer,  a  plank  of 
convenient  width  should  be  secured  to  the  form, 
against  which  the  concrete  should  be  rammed,  thus 
making  a  vertical  joint. 


The  City  Treasurer  of  \'ancouver,  B.  C,  will  feel 
the  effect  of  the  reduction  of  travel  over  the  street  car 
line,'  resulting  from  the  growth  of  the  jitney  bus 
traffic.  It  is  said  that  the  city's  revenue  from  the  street 
car  lines  will  be  decreased  this  year  by  about  $30,000. 
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Anchor  Block  for  Asphalt  Block  Pavement 

ASrjJALT  ])avin{j  Ijlocks  are  made  12  ins.  long, 
5  ins.  wide  and  2  ins.,  lYz  ins.  and  3  ins. 
thick.  They  are  a  mixtnre  of  trap  rock,  lime- 
stone dust  and  as])haltic  cement  moulded  un- 
der a  pressure  of  240  tons.  In  reinforcing  macadam 
roads  the  old  surface  is  l^ronght  to  grade  by  scarifying 
and  thorough  rolling;  soft  spots  are  filled  with  con- 
crete and  over  all  is  spread  about  1  in.  of  Portland 
cement  mortar,  1 :4  mixture,  just  wet  enough  to  be 
readily  struck  true  to  line.  The  blocks  are  bedded  in 
the  fresh  mortar,  the  layers  standing  upon  the  blocks 
already  laid.  If  the  pavement  does  not  extend  from 
curb  to  curb,  the  edge  of  the  pavement  is  secured  by 
concrete  edging  or  a  border  of  anchor  blocks.  By  thus 
adapting  an  old-tried  and  proven  material  to  a  new 
use,  many  miles  of  heavily-travelled  macadam  high- 
ways can  be  converted  at  moderate  cost  into  perman- 
ent highways  which  otherwise  would  be  a  source  of 
endless  expense  and  annoyance. 

Where  firm  old  macadam  foundation  is  not  avail- 
able or  where  the  macadam  is  too  thin  to  be  service- 


This  description  is  abstracted  from  a  paper  on  As- 
phalt Block  Pavement  in  "Cornell  Civil  Engineer,"  by 
(ieo.  P.  Hemstreet. 
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Section 

Detail  of  anchor  block. 

able,  a  foundation  of  Portland  cement  concrete  is  laid 
ranging  from  4  ins.  to  6  ins.  thick.  When  l)locks  arc 
laid  uj)on  a  concrete  foundation  they  are  bedded  in 
fresh  mortar  about  )j  in.  thick  and  the  surface  of  the 
finished  pavement  is  covered  with  a  thin  layer  of  clean 
sharp  sand.  The  sand  is  broomed  into  the  joints  as 
thoroughly  as  possible  and  the  surplus  left  upon  the 
surface  for  thirty  days,  during  which  time  traffic  works 
the  sand  into  the  joints.  Asphalt  blocks  are  malle- 
able, and  the  action  of  traffic  irons  the  top  edges  of 
the  joints  together  so  that  in  a  few  weeks  the  joints 
have  almost  disappeared  and  the  surface  is  smooth 
and  water-tight. 

As  motor  truck  traffic  increased,  it  was  found  that 
the  severe  vibrations  and  pushing  action  of  these  ve- 
hicles had  a  tendency  to  crowd  the  asphalt  bli>cks  out 
of  line  and  in  extreme  cases  to  distort  the  blocks.  To 
remedy  this  trouble,  an  anchor  block  was  devised  as 
illustrated  in  the  sketcli.  A  steel  strip  1  in.  wide, 
shaped  like  an  elongated  letter  O,  is  forced  J^  in.  into 
the  block  and  projects  ^  in.  into  the  mortar.  The  an- 
chor blocks  are  prepared  at  the  plant  and  a  row  of 
them  is  laid  across  the  street  at  intervals  as  required. 
This  has  effectually  stojjjied  movement  of  the  blocks. 
The  anchor  blocks  have  been  successfully  used  as  bor- 
ders, thus  dispensing  with  expensive  concrete  edging. 


M\i.  W.  H.  Carter,  whom  we  present  to  our  readers 
this  week,  is  President  of  that  well-known  Win- 
nipeg contracting   firm,   The   Carter- Halls- .Mdin- 
ger  Company.    He  was  born  at  Bismarck.  Illinois, 
in  1874,  and  received  a  good  grounding  in  building  construc- 
tion in  the  school  of  practical  experience.     In  lUOO  he  became 


'""""'"""'" *•"  ■"  Mr.  W.  H.  Carter,  oJ  Winnipeg. 

Superintendent  of  Construction  for  the  William  Grace  Com- 
pany, of  Chicago,  for  which  firm  he  went  to  Winnipeg  as 
branch  manager  in  1903.  Four  years  later  he  organized  the 
firm  of  which  he  is  now  President.  Mr.  Carter  was  Presi- 
dent of  the  Winnipeg  Builders'  Exchange  in  1910  and  1911, 
and  again  in  1014. 

Mr.  R.  H.  Balfour,  of  the  Montreal  Light.  Heat  and 
Power  Company,  has  been  appointed  Chief  Engineer  of  the 
Montreal   Electrical   Commission. 

Prof.  A.  A.  Stoughton.  of  the  University  of  Manitoba, 
attended  a  meeting  of  the  Town  Planning  Commission  in 
Detroit  last  week  as  the  representative  of  the  city  of  Winni- 
peg. 

Mr.  C.  Ross  Cameron,  Sales  Manager  of  the  William 
Hamilton  Company,  Limited,  Peterborough,  Ont..  resigned 
his  position  recently  to  go  to  the  front  as  commander  of 
the  machine  gun  battery.  Third  Contingent.  Mr.  Cameron 
had  been  with  the  William  Hamilton  Company  for  about 
fourteen  years,  and  during  most  of  this  time  he  was  asso- 
ciated with  the  57th  Battalion.     Mr.  G.  R.  Munro,  Chief  En- 
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gineer,  has  assumed  the  duties  of  Sales  Manager  in  addition 
to  those  of  his  own  department. 

Mr.  Arthur  Putnam  Scott,  who  has  been  appointed  head 
of  the  metallurgical  department  of  the  Snyder  Electric  Fur- 
nace Company  of  Chicago,  is  a  Nova  Scotian,  and  gradu- 
ated from  McGill  University.  Montreal,  with  the  degree  of 
B.A.  and  the  Logan  gold  medal  for  natural  sciences  in  189fi 
and  with  the  degree  of  B.Sc.  and  the  British  Association 
medal  in  chemistry  and  metallurgy  in  1898.  A  year  later  he 
became  assistant  chemist  with  the  Dominion  Iron  &  Steel 
Company  of  Sydney,  N.  S.,  and  was  appointed  chief  chemist 
and  assistant  metallurgist  of  that  company  in  1904.  He  re- 
signed this  post  in  1908  to  enter  the  service  of  the  General 
Electric  Company.  Schenectady.  N.  Y.,  as  representative  met- 


allurgist at  the  Brackenridge  plant  of  the  Allegheny  Steel 
Company.  In  1911  he  was  recalled  to  Sydney  as  metallurgist 
and  superintendent  of  the  steel  department  of  the  Dominion 
Iron  &  Steel  Company.  Until  recently  Mr.  Scott  has  been 
engaged  in  consulting  work,  with  headquarters  in  Montreal. 


The  death  is  reported  of  Thomas  L.  Delaney,  President 
of  the  Anderson  &  Delaney  Contracting  Company,  Limited. 
Montreal. 

Mr.  C.  F.  Dibblee,  C.  E.,  died  at  Woodstock,  N.  B.,  re- 
cently. The  late  Mr.  Dibblee  had  been  in  poor  health  for 
some  time,  and  had  not  been  engaged  in  active  work  since 
the  completion  of  the.  Transcontinental  Railway,  with  which 
he   was   connected. 


.J(a/n^  ^oTTx^^tiic/ibna/ 
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The  Norwood  Engineering  Company,  Cowansville,  Que., 
have  commenced  work  on  the  erection  of  a  new  factory  for 
the  manufacture  of  shells. 

The  National  Iron  Works,  Limited,  have  been  granted 
a  certificate  of  incorporation  at  Vancouver,  B.  C.  The  capi- 
tal stock  of  the  company  is  $25,000. 

The  Kingston  Brick  and  Tile  Company  at  Seeley's  Bay, 
Ont.,  who  have  been  turning  out  large  quantities  of  drain 
tile,   are   about   to   commence   manufacturing   brick. 

The  Oranova  Brick  Manufacturing  Company  have  start- 
ed work  at  Welland,  Ont.  The  site  of  their  plant  has  a  front- 
age of  a  quarter  of  a  mile  on  the  M.  C.  R.,  which  railway  will 
run  a  switch  into  the  works.  The  company  will  operate  on 
the  co-operative  plan. 

At  Kincardine,  Ont.,  the  Hunter  Bridge  and  Boiler  Com- 
pany have  received  an  order  for  25,000  4.7  shells.  The  order 
is  required  to  be  finished  in  October,  and  is  worth  about 
$150,000.  It  will  require  the  working  of  day  and  night  shifts 
to  get  the  work  out  on  time. 

After  numerous  delays,  there  is  a  probability  of  the 
Montreal  new  building  code  receiving  final  consideration  by 
the  Council.  The  compilation  of  the  code  has  been  in  pre- 
paration for  several  years.  It  has  been  modified  and  re- 
arranged, and  is  now  ready  for  the  Council's  deliberations. 

It  is  understood  that  work  will  commence  on  the  Can- 
adian Northern  Railway,  close  to  the  Manchester  sub-divi- 
sion, near  Calgary,  Aha.  A  large  contractor's  outfit  is  now 
encamped  close  to  the  C.  N.  R.  station,  ready  to  commence 
work  on  the  grading  of  the  Macleod  branch  of  that  railway. 

The  firm  of  F.  R.  Wilford  &  Company,  Limited,  has  been 
incorporated  at  Lindsay,  Ont.,  with  a  capital  stock  of  $50,000. 
The  incorporators  are  F.  R.  Wilford,  M.  M.  Wilford,  G.  H. 
Hopkins,  G.  E.  Donaldson,  and  A.  E.  Gregory,  all  of  Lind- 
say. The  firm  will  carry  on  a  general  construction  business. 
Special  machinery  and  plant  is  being  installed  in  the 
factory  of  the  St.  Thomas  Metallic  Grave  Vault  Company, 
at  St.  Thomas,  Ont.,  for  the  manufacture  of  25,000  shells  of 
the  18-lb.  high  explosive  variety.  The  contract  was  awarded 
recently,  and  operations  will  start  as  soon  as  the  machinery 
is  in  place. 

Work  has  been  started  on  the  laying  of  the  outfall  of 
the  North-West  Sewer  System,  Victoria,  B.  C.  A  single 
length  of  30-inch  steel  pressure  pipe  l,'i2  feet  long  is  to  be 


floated  out  in  one  section  and  sunk.  A  diver  is  to  be  em- 
ployed in  constructing  a  concrete  platform  upon  which  to 
lay   the   steel   pipe. 

The  annual  statement  of  the  Dominion  Steel  Corpora- 
tion was  an  agreeable  surprise  to  the  shareholders.  The 
Company  earned  ail  its  fixed  charges  and  the  corporation  pre- 
ferred dividends,  and  had  a  balance  of  $345,000  applicable  to 
subsidiary  preferred  issues.  The  net  earnings  of  the  cor- 
poration and  its  constituent  companies  were  $3,571,058.98. 

Designs  for  three  new  bridges  have  been  submitted  to 
the  Winnipeg  City  Council,  drawn  by  Mr.  Paul  Schioler  in 
collaboration  with  Prof.  .\.  A.  Stoughton.  of  Manitoba  Uni- 
versity. The  proposed  new  bridges  are  to  be  constructed 
on  Main  Street  at  a  cost  of  $191,276,  on  Maryland  .Street  at 
a  cost  of  $141,680',  and  on  Arlington  Street  at  a  cost  of 
$126,379. 

St.  Lawrence  Machinery,  Limited,  is  the  name  of  a  com- 
pany incorporated  recently  to  carry  on  the  business  of  mach- 
inists and  mechanical,  electrical  and  civil  engineers  at  Mont- 
real, Que.  The  incorporators  of  the  company,  which  has 
a  capital  stock  of  $50,000,  are  C.  F.  Smith.  E.  E.  Cummings, 
Jr.,  H.  J.  Trihey,  P.  Berovitch,  and  E.  Lafontaine,  all  of* 
Montreal. 

The  Spartan  Machine  Company,  Limited,  has  been  in- 
corporated at  Montreal,  Que.,  for  the  purpose  of  manufactur- 
ing and  dealing  in  all  kinds  of  railway,  mining  and  builders' 
and  contractors'  supplies  and  materials.  The  capital  stock 
of  the  company,  the  incorporators  of  which  are  E.  E.  How- 
ard. J.  DeWitt.  H.  C.  McNeil.  W.  H.  Howard,  and  H.  E.  A. 
Rose,  is  $50,000. 

Four  members  of  the  Civic  Engineering  Department. 
Vancouver,  B.  C,  have  been  working  long  hours  preparing 
plans  for  the  repair  of  the  Connaught  Bridge,  several  spans 
of  which  were  destroyed  by  the  recent  fire.  It  has  been 
necessary  to  make  new  copies  of  the  original  plans,  and  a 
scheme  is  being  arranged  for  the  better  protection  of  the 
viaduct  in  case  of  another  outbreak  of  fire. 

The  City  Architect's  Department,  Toronto,  are  pre- 
paring a  heating  by-law  the  chief  object  of  which  will  be 
to  see  that  all  heating  apparatus  are  installed  properly.  A 
considerable  amount  of  damage  is  done  each  year  by  the 
blowing  up  of  boilers  due  to  faulty  installation,  and  the  by- 
law is  intended   to  make   it  possible   for  the   city   autliorities 
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to   see  that  all  valves  in   hot  water   systems  are   fitted  pro- 
perly, so  as  to  guard  against  the'  danger  of  explosions. 

At  Hamilton,  Ont.,  the  City  Council  have  adopted  the 
recommendation  of  the  Board  of  Control  regarding  an  agree- 
ment with  the  Canadian  Cartridge  Company,  which  pro- 
vides for  the  sale  of  two  acres  of  land  to  the  company  at 
$4,500  an  acre.  The  company  will  start  work  at  once  on  the 
construction  of  buildings  at  a  cost  of  between  $110,000  and 
.$40,000,  and  when  the  plant  is  in  full  operation  it  will  give 
employment  to  some  two  hundred  men,  working  day  and 
night   shifts. 

Hastings  County  Marble  Company,  Liinitcd,  is  the  name 
of  a  firm  incorporated  recently  at  Toronto  for  the  purpose 
of  mining  and  quarrying  marble,  stone,  and  other  materials. 
The  company  will  acquire  the  McGrath  property  in  the  town- 
ship of  Marmora,  Ont.,  and  the  water  power  known  as  the 
Ellis  Falls  in  the  township  of  Belmont.  The  capital  stock 
of  the  comijany  is  $100,000,  and  the  Provisional  Directors 
are  (i.  H.  Balfour,  M.  Crabtree,  J.  I'arkir,  J.  M. 
Duff,  and  L.  H.  Page,  all  of  Toronto. 

The  Canadian  Locomotive  Works  Company,  Kingston, 
Ont.,  have  just  concluded  a  new  contract  with  the  Canadian 
Shell  Committee  for  the  British  Government  which  will  keep 
the  works  busy  for  the  next  year.  The  company  have  been 
making  shells  since  last  November,  and  they  are  now  able 
to  produce  700  firtished  shells  a  day.  The  new  contract  calls 
for  shells  for  4.5  guns,  and  also  for  OO-pounders,  and  it  is 
expected  that  three  hundred  men  will  be  needed  in  addition 
to  the  four  hundred  now  employed. 

The  Quebec  Public  Utilities  Commission  have  ruled  that 
the  financing  of  schemes  is  outside  their  jurisdiction.  The 
question  arose  when  the  Montreal  Electric  Commission  sub- 
mitted plans  for  the  construction  of  further  underground 
conduits.  Two  companies  interested  raised  an  objection 
to  the  work  on  the  ground  that  financial  conditions  were 
adverse.  The  Commission,  however,  declared  that  they  had 
nothing  to  do  with  this,  their  authority  being  limited  to  the 
approval,   modification,   or   arrangement   of   the   plans. 

Considering  the  adverse  conditions,  the  earnings  of  the 
Peter  Lyall  &  Sons  Construction  Company,  Limited,  Mont- 
real, for  the  year  ending  March  31st  last  were  satisfactory. 
They  totalled  $209,677  net,  compared  with  $230,405  last  year 
and  $258,697  in  1913.  Bond  interest  absorbs  $71,984,  the 
sinking  fund  $40,000,  and  the  preference  dividend  $91,000, 
leaving  a  balance  of  $6,693,  which,  with  the  previous  balance 
brought  forward,  gives  a  total  of  $82,830.  The  company  have 
secured  an  order  for  the  manufacture  of  4.5  howitzer  shells. 

The  contract  for  the  construction  of  the  second  unit  of 
the  main  channel  jetty  on  the  Fraser  River,  at  Steveston, 
B.  C,  has  been  let  to  the  Marsh  Hutton  Powers  Company, 
Limited,  the  contract  price  being  in  the  neighborhood  of 
$400,000.  The  contract  calls  for  the  completion  of  this  sec- 
ond unit,  which  is  7,100  feet  in  length,  in  twelve  months 
from  the  date  of  the  contract,  and  the  contractors  will  start 
work  almost  immediately.  The  jetty  will  be  of  brush  and 
rock  construction,  and  about  live  hundred  men  will  be  em- 
ployed on  the  work. 

The  members  of  the  \'ancouvcr  branch  of  the  Canadian 
Society  of  Civil  Engineers  have  organized  an  engineering 
corps  which  will  carry  on  every  type  of  field  work  practised 
by  engineers  in  actual  warfare.  Mr.  R.  F.  Hayward,  General 
Manager  of  the  Western  Canada  Power  Company,  is  the 
Commander  of  the  corps,  and  the  members  will  erect  a  100- 
yard  rifle  range,  with  trenches,  land  mines,  and  replicas  of 
various  offensive  and  defensive  works,  on  a  tract  of  land 
obtained  from  the  Canadian  Pacific  Railway  Company  south- 
west of  Shaughncssy  Heights. 


At  a  recent  meeting  of  the  Saskatoon  Builders'  Exchange 
in  the  Board  of  Trade  offices,  the  committee  appointed  to 
meet  the  delegates  from  the  Trades  and  Labor  Council,  re- 
presenting the  plumbers,  carpenters  and  painters,  with  re- 
spect to  rates  of  wages  for  the  present  season,  reported  the 
fesult  of  their  interview.  The  committee  felt  that  until  there 
was  some  prospect  of  building  operations  opening  up  it  was 
impossible  to  come  to  any  definite  agreement.  They  de- 
cided, however,  to  report  back  to  the  Builders'  Exchange, 
and  the  chairman  of  the  committee  was  instructed  to  bring 
in  a  written  report  at  the  next  meeting  of  the  Exchange. 
outlining  the  different  grievances  of  the  various  branches  of 
the  building  trades,  more  particularly  with  regard  to  the 
bricklayers  (who  were  not  represented  at  the  interview), 
and  also  to  suggest  remedies. 


One  hundred  thousand  dollars'  worth  of  constructional 
material  of  all  descriptions,  from  cement  mixers  and  diving 
outfits  to  chisels  and  hammers,  has  been  purchased  from  Can- 
adian manufacturers  and  distributors  by  the  Canadian  War 
Purchasing  Committee  during  the  last  few  weeks.  Mr.  W. 
Shives  Fisher,  a  member  of  the  firm  of  Emerson  &  Fisher. 
of  St.  John,  N.  B.,  represented  the  Commission,  and  has 
closed  the  last  of  the  orders. 

All  the  material  secured  is  to  be  used  in  connection 
with  the  operations  of  the  Canadian  Overseas  Railway  Con- 
struction Corps,  which  was  organized  some  time  ago  by  the 
C.  P.  R.,  and  which  has  been  stationed  at  St.  John,  N.  B., 
since  February  15th.  The  Corps  has  now  acquired  its  full 
strength  of  slightly  over  500  officers  and  men,  and  is  under 
the  supervision  of  Col.   Ramsay. 

Inspectors  are  at  present  supervising  the  manufacture  of 
the  purchases  and  it  is  expected  that  all  material  will  arrive 
at  St.  John  on  the  specified  date. 

The  work  the  corps  will  engage  in  at  the  front,  although 
not  yet  definitely  known,  is  expected  to  be  that  of  construct- 
ing strategic  railway  or  other  bridges.  Motor  cars  for  the 
quick  transportation  of  supplies  from  the  base  to  the  front 
have  been  purchased,  and  everything  for  which  there  is  likely 
to  be  the  remotest  need  has  been  secured.  AU  the  officers 
of  the  Corps  are  experienced  engineers,  about  half  having 
been  in  the  employ  of  the  Canadian  Pacific  Railway  when 
hostilities  commenced.  The  privates  have  also  had  actual  ex- 
perience in  the  building  of  bridges  and  other  construction 
work. 


The  Board  of  Directors  of  the  National  Paving  Brick 
Manufacturers'  .\ssociation  at  their  quarterly  meeting  held 
in  Cleveland,  Ohio,  May  27th,  affirmed  arrangements  tenta- 
tively made  for  holding  its  annual  meeting  October  11-18  at 
Dayton,  Ohio.  The  annual  meeting  of  the  .\merican  So- 
ciety of  Municipal  Improvements  will  be  held  during  this 
week.  This  arrangement  will  enable  the  members  of  the 
National  Paving  Brick  Manufacturers'  .\ssociation  to  attend 
the  meeting  of  the  American  Society. 


Montreal's  Paving  Difficulties 

The  city  of  Montreal  is  having  a  considerable  amount 
of  trouble  with  the  tenders  for  cement  and  asphalt  sidewalks 
and  the  supply  of  asphalt.  When  the  tenders  for  laying 
cement  sidewalks  were  opened,  we  understand  that  it  was 
found  that  the  F.  J.  Jago  Company.  Limited,  had  made  a 
deposit  of  $20,000,  which  was  $32.93  short  of  the  necessary 
ten  per  cent,  on  the  price  of  their  tender.  The  City  At- 
torney thereupon  ruled  that  it  was  out  of  order,  and  the 
Board  of  Control  awarded  a  contract  to  another  firm,  whose 
tender  was  the  second  lowest  on  the  list,  but  $7,712  higher 
than  that  of  the  F.  J.  Jago  Company.  Further  inquiries 
elicited  the  fact  that  three  other  contractors  who  had  made 
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bids  were  short  in  their  deposits.  One  was  only  a  cent  short, 
another  $1,  and  a  third  $8,33.  These  tenders  were  also  put 
aside,  the  net  result  being  that  the  city  will  pay  about  $40,000 
additional  by  adhering  to  the  strict  letter  of  the  law.  The 
city  will  get  about  two-thirds  of  this  work,  being  the' lowest 
tenderers  for  certain  sections,  while  Renault  &  HefFerinan 
have   been   awarded   a   considerable   amount   of   work. 

With  regard  to  asphalt  sidewalks,  the  Controllers  have 
.accepted  the  tender  of  the  Sicily  Asphalt  Company  for  lay- 
ing mastic  asphalt  sidewalks  at  $1.98  per  yard,  the  city  ten- 
der being  50  cents  a  yard  higher.  Controller  Ainey,  who. 
favors  day  labor,  dissented,  and  expressed  surprise  that  the 
city  prices  were  so  high,  particularly  as  the  city  had  been 
able  to  underbid  contractors  formerly.  Mr.  Mercier,  the 
Assistant  Engineer,  explained  that  previously  the  city  had 
tendered  too  low  in  some  instances,  while  this  year  he  had 
added  10  per  cent,  for  maintenance.  A  statement  is  to  l)e 
prepared  showing  the  cases  where  the  prices  quoted  l)y 
the   city   have   been   insufficient. 

Objection  has  been  taken  in  the  Council  to  a  recom- 
mendation by  the  Board  of  Control  to  award  a  contract  to 
the  Simplex  Paving  Company  for  re-surfacing  certain  streets 
at  40  to  45  cents  a  yard  without  calling  tenders.  The  Con- 
trollers base  their  award  on  the  urgency  of  the  work  and 
on  the  fact  that  the  city  cannot  do  the  work  at  the  price 
quoted. 

There  has  been. keen  competition  for  the  supply  of  as- 
phalt, and  the  decision  of  the  Board  of  Control  to  award 
the  contract  to  the  Aztec  Oil  and  Asphalt  Refining  Company 
has  led  to  litigation.  The  bids  submitted  were.:  Texaco 
made  by  the  Texas  Company,  $14.27  per  ton;  Aztec  Com- 
pany, $10.45;  Asphalt  and  Supply  Company,  $15.75  (or  $14.25 
delivered  in  tank  cars).  The  Warner  Quinlan  Asphalt  Com- 
pany and  the  Imperial  Oil  Company  also  sent  in  bids.  On 
the  Aztec  Company  expressing  willingness  to  reduce  the 
price  to  $15.50  delivered  at  the  city  yards,  the  Controllers 
decided  to  award  them  the  contract  for  one  year,  with  a 
recommendation  that  an  additional  contract  for  nine  years, 
or  a  lesser  period,  be  made  with  the  same  company  at  $15.50 
a  ton,  provided  the  company  agreed  to  construct  a  refinery 
in  Montreal.  The  city  is  not  required  to  buy  the  by-pro- 
ducts of  the  company,  and  a  deposit  of  $50,000  must  be  placed 
with  the  City  Treasurer  guaranteeing  the  company's  fulfil- 
ment of  the  obligations.  Controller  Hebert  recommended 
the  Aztec  tender  on  the  ground  that  the  material  had  given 
satisfaction  in  New  York  and  that  Montreal  had  the  oppor- 
tunity of  securing  a  large  industry.  The  legal  representatives 
of  the  other  bidders  made  vigorous  protests,  contending 
that  all  the  firms  were  not  being  treated  on  an  equal  basis, 
and  that  everyone  ought  to  have  the  chance  of  submitting 
propositions   similar  to   that   of  the   Aztec   Company. 

The  Asphalt  and  Supply  Company,  in  a  communication 
to  the  Controllers,  pointed  out  that  their  company  have  now 
in  course  of  completion  tankage  for  100,000  barrels  of  Mexi- 
can asphaltic  oils,  etc.,  and  further,  that  they  have  leased 
for  a  long  period  of  years  from  the  Harbor  Commissioners 
of  Montreal  the  necessary  land  for  the  erection  of  a  com- 
plete asphalt  refinery,  together  with  a  wharf  on  the  Tarte 
Pier.  The  communication  also  outlined  that  they  are  the 
sole  Canadian  agents  for  Lord  Cowdray,  the  head  of  Messrs. 
S.  Pearson  &  Sons,  Limited,  who  own  and  control  vast  oil 
fields  in  Mexico.  They  have  a  contract  for  a  long  term  of 
years  with  the  above  firm  for  the  delivery  of  whatever  oil 
they  require,  which  must  be  delivered  in  Montreal  by  con- 
tract. The  Asphalt  &  Supply  Company,  Limited,  were  pre- 
pared to  complete  the  asphalt  refinery  and  to  guarantee  to 
supply  asphalt  for  terms  of  two,  five  or  ten  years,  at  $15.75 
per  ton  delivered  at  the  city  yards,  or  $14.35  per.  ton  delivered 
at  any  city  yard  in  tank  cars.  Following  the  awarding  of 
the  tender,  Mr.  Charles  P.  Dubuc.  representing  John   Baker, 


Jr.,  of  New  York,  the  agent  for  the  Texas  Company,  ob- 
tained an  interim  injunction  against  the  contract,  on  the 
ground  that  the  other  tenderers  were  not  allowed  to  meet 
the  oflfer  of  the  Aztec  Company,  that  the  contract  was  not 
awarded  to  the  lowest  bidder,  that  the  price  was  altered  after 
its  subinission,  and  that  the  contract  with  the  Aztec  Com- 
pany is  contingent  upon  a  possible  contract  for  a  longer 
term.  In  this  the  petitioners  complain  that  the  city  has  ex- 
ceeded its  authority  and  that  consequently  the  contract  is 
null  and  void. 


The  cut  herewith  illustrates  the  cover  of  catalogue  lil 
just  issued  by  the  Armstrong  Manufacturing  Company, 
Waterloo,  Iowa.  This  company  have  been  engaged  in  the 
manufacture  of  a  line  of  portable  well  boring  and  blast  hole 
drilling  machinery  since  1807,  and  their  new  catalogue  des- 
cribes   their    latest    types    of    machines    for    this    work,    with 


l)oth  gasoline  engine  and  electric  motor  drives.  Several  in- 
teresting reports  of  drilling  in  various  quarries  are  given  in 
the  catalogue,  and  they  appear  to  show  rather  economical 
operation.  The  company  make  their  gasoline  engines  com- 
plete. Several  pages  of  the  catalogue  describe  in  detail  the 
features  of  the  engines  specially  built  for  l)last  hole  drill 
work. 


The  illustration  reproduced  herewith  shows  th>'  Barrett 
Manufacturing  Company's  exhibit  in  the  Mines  and  Metal- 
lurgy Building  at  the  Panama-Pacific  Exhibition.  This  ex- 
hibit is  a  graphic  illustration  of  the  wonderful  possibilities 
of  coal  tar,  and  it   is  well   worth   seeing.     Coal   tar  at  once 


The  Barrett  Manufacturing  Company's  exhibit  at  the  Panama  Pacific 
Exposition. 

suggests  Tarvia,  which  is  now  being  used  on  thousands  of 
miles  of  macadam  on  this  continent:  and  there  are  the  Bar- 
rett specification  roofs,  which  consist  of  tarred  felt  and  pitch. 
The  many  other  products  are  too  numerous   to  mention. 
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Inspection  on  Building  Gonstruction 

ONE'S  attention  is  drawn  to  the  position  of  re- 
sponsibility of  the  architect  or  engineer  in 
relation  to  his  client  by  several  recent  deci- 
sions of  the  courts  in  which  heavy  damages 
have  been  awarded  the  client  against  the  architect  for 
faulty  work  on  the  part  of  the  contractor.  One  can 
hardly  question  the  correctness  of  the  attitude  of  the 
courts  in  regard  to  this  matter.  While  the  architect 
may  feci  that  there  is  a  large  element  of  injustice  in 
holding  him  responsible  for  another's  work,  it  must 
be  conceded  that  the  court  is  in  a  much  better  position 
to  take  an  impartial  attitude  than  an  architect  or  engi- 
neer can  be.  Quite  naturally,  when  a  man  retains  an 
architect  to  look  after  his  interests,  and  pays  him  a  fee 
for  this  purpose  which  to  the  client  nearly  always 
seems  a  large  one,  and  the  results  are  not  satisfactory, 
the  architect  is  the  one  whom  the  client  holds  re- 
sponsible— and  certainly  it  is  the  duty  of  the  archi- 
tect to  do  everything  possible  to  ensure  that  the  work 
on  the  building  shall  be  done  properly. 

It  becomes  necessary,  then,  for  the  architect,  in 
order  to  protect  himself  from  liability  for  damages,  to 
take  such  steps  as  are  necessary  to  obtain  satisfactory 
construction.  First,  he  must  make  certain  that  the 
plans  and  specifications  have  been  prepared  properly, 
which  is  a  matter  altogether  in  his  own  hands.  Most 
of  the  recent  actions  for  damages  have  been  in  cases 
of  reinforced  concrete  buildings.  An  architect  is  tak- 
ing a  great  risk  in  having  concrete  or  steel  framing 
plans  prepared  by  any  one  except  a  man  who  he 
knows  is  competent  to  do  such  work.  However,  it  is 
in  the  construction  rather  than  in  the  design  of  such 
buildings  that  the  fault  has  lain,  and  generally  the 
architect  has  been  blameworthy  only  because,  through 
his  neglecting  to  give  proper  inspection,  the  contrac- 
tor has  been  allowed  too  much  latitude  in  his  work. 
It  devolves  upon  the  architect  or  engineer,  there- 
fore, to  employ  such  means  of  looking  after  the  work 
that  it  will  be  impossible  for  even  a  dishonest  con- 
tractor to  do  his  work  improperly.  In  the  case  of  or- 
dinary construction  the  general  supervision  as  ordin- 
arily given  by  the  architect  should  prove  sufficient. 
Nearly  all  the  materials,  such  as  stone,  brick,  lum- 
ber, and  so  forth,  are  either  natural  products  or  are 
manufactured  before  being  brought  to  the  building, 
and  their  quality  can  be  ascertained  by  an  ordinary 
examination.  The  quality  of  the  workmanship  also 
can  be  determineti  fairly  well  by  an  inspection  after 
the  work  is  done.  In  the  case  of  steel  work  the  archi- 
tect is  not  taking  any  very  big  chances  by  not  having 
the  steel  inspected  at  the  rolling  mills.  The  manu- 
facturers aim  to  make  a  steel  of  uniform  quality,  and, 
while  some  rollings  do  not  come  within  the  limits  of 
their  standard,  they  vary  so  little  from  them  that  even 
the  poorest  steel  rolled  into  structural  shapes  is  quite 
good  enough  for  use  in  ordinary  structures.  In  larger 
and  more  important  buildings,  however,  the  steel 
should  be  inspected  at  the  rolling  mills,  in  the  fabri- 
cating shops,  and  on  the  building. 

In  the  case  of  concrete,  both  plain  and  reinforced, 
which  has  become  so  important  in  construction  in 
recent  years,  the  material  is  manufactured  from  its 
ingredients  right  on  the  work.  The  quality  of  the 
sand  and  stone  can  be  determined  by  ordinary  observa- 
tion. The  quality  of  the  cement  can  be  determined 
only  by  laboratory  tests.  While  the  cement  manufac- 
turers, like  the  steel  manufacturers,  aim  to  make  a 
standard  material,  they  are  not  so  successful  in  com- 
ing within  or  close  to  the  limits  of  their  standard. 
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Some  of  the  cement  turned  out  by  the  factories  is  quite 
unlit  for  use  ;  so  that  in  all  but  the  most  unimportant 
work  the  cement  should  be  tested. 

Concrete  is  made  in  small  batches,  there  Ijeing  per- 
haps several  thousand  in  an  ordinary  sized  jjuildiug. 
Aiiy  single  batch,  improperly  mixed,  could  cause  the 
C(;llapse  of  a  portion  of  the  building.  These  batches 
are  mixed  and  made  by  laborers  who  know  nothing 
of  the  importance  of  having  the  proper  i)ro])ortions  of 
ingredients.  It  is  imperative,  therefore,  that  a  man 
be  constantly  at  the  machine  to  see  that  each  batch  is 
accurately  proportioned  and  mixed.  It  is  imperative 
also  that  a  man  be  on  the  building  where  the  concrete 
is  being  placed  to  see  that  the  forms  are  constructed 
properly ;  that  all  dirt  is  kept  cleaned  oflf  the  forms 
and  previously  jjoured  concrete  ;  that  the  steel  is  pro- 
])erly  placed  and  secured  ;  that  the  concrete  is  jniddled 
properly  into  the  forms  and  ar(jund  the  steel — in  short, 
to  see  that  the  concrete  columns  and  beams  are  fab- 
ricated in  an  efficient  manner. 

It  is  evident  that  such  inspection  as  this  is  quite 
outside  the  work  meant  by  the  term  "supervision"  as 
used  by  architects  and  engineers.  Since  it  is  extra 
work  occasioned  by  the  use  of  a  special  material,  and 
work  that  would  not  be  recpiired  by  the  (ordinary  forms 
of  construction  on  which  the  scale  of  architects'  fees 
has  been  based,  it  should  be  paid  for  by  the  owner. 

In  the  case  of  ins]jection  of  steel  work  it  is  the 
))ractice  of  some  architects  to  specify  that  the  steel 
contractor  shall  pay  the  cost  of  the  steel  inspection, 
and  to  appoint  one  of  the  inspection  coini)anies  to  do 
the  inspection.  This  could  be  done  in  the  case  of  con- 
crete construction  also.  The  more  satisfactory  way, 
however,  would  be  to  make  an  addition  to  the  regular 
ct)mmission,  explaining  to  the  <jwner  why  it  is  made 
and  the  necessity  of  it.  In  most  cases  an  addition  o( 
one  per  cent,  to  the  ordinary  ctmimission  will  be  more 
than  sufificient  to  cover  the  cost  of  such  services. 

If,  in  spite  of  this  most  careful  provision  for  in- 
spection, the  building  turns  out  to  be  faulty,  and  the 
design  is  correct,  it  must  be  on  account,  not  only  of 
dishonesty  on  the  part  of  the  contractor,  but  also  of 
dishonesty,  or  negligence  (which  amounts  to  the  same 
thing),  on  the  part  of  the  architect's  own  employees. 


Awarding  Municipal  Contracts 

IN  Montreal  there  has  been  considerable  trouble  in 
connection   with   the  city's  awarding  a  contract 
for  asphalt  paving  material  to  a  firm  other  than 
the  lowest  tenderer,  and,  apart   frcjm   the  judg- 
ment  given,  the   statements  of   the  Judge   have   con- 
siderable  interest   as   bearing   on    the   motives    which 
should  actuate  councils  in  awarding  contracts. 

Pointed  criticism  of  the  action  of  the  Board  of  Con- 
trol was  made  by  Chief  Justice  Archibald  when  con- 
firming the  interim  injunction  entered  by  Charles  P. 
Dubuc  to  restrain  the  city  frun\  making  the  contract 
for  a  year's  supply  of  asphalt  which,  by  a  resolution 
of  the  Board  of  Control,  had  been  awarded  to  the 
Aztec  Oil  and  Asphalt  Refining  Company.  While  the 
petitioner,  Dubuc,  is  the  agent  for  John  Baker,  Jr.,  of 
New  York,  who  had  tendered  for  the  supply  of  as- 
phalt till  the  end  of  the  current  year  at  a  lower  figure 
than  the  Aztec  Company,  his  injunction  was  entered 
as  a  ratepayer,  alleging  that  the  Board  of  Control  had 
exceeded  its  jurisdiction,  both  in  failing  to  award  the 
original  contract  for  six  months'  supply  of  asphalt  to 
the  lowest  tenderer  without  showing  valid  reasons  for 
rejecting  the  lowest  tender,  and  also  for  making  a  sub- 


sequent agreement  with  the  Aztec  Company  for  a 
longer  contract  without  giving  f)thcr  firms  the  oppor- 
tunity to  bid  for  this  privilege. 

His  Lordship  held  that  the  petitioner  had  every 
right,  as  a  ratepayer  of  Abjntreal,  to  take  legal  pro- 
ceedings in  this  matter.  In  dealing  with  the  rights 
and  duties  of  municipal  bodies,  the  Court  emphasized 
the  point  that,  when  tenders  had  been  called  for,  it 
was  quite  improjjcr  to  pick  out  one  tenderer  and  then 
make  a  private  arrangement  with  him,  not  giving  the 
other  tenderers  the  same  (jpportunity.  If  municijjal 
business  were  to  be  conducted  in  this  manner,  the 
Chief  Justice  remarked,  no  respectable  merchant  would 
care  to  submit  a  tender,  and  the  system  would  make 
all  kinds  of  fraud  and  corruption  possible.  The  Board 
of  Commissioners  had  not  in  this  case  contracted  by 
tender  at  all,  and  had  granted  something  entirely  out- 
side (jf  the  Commissioners'  power  to  grant.  In  con- 
sidering the  j)oint  that  the  Board  of  Control  had  pro- 
I)osed  to  extend  the  contract  with  the  Aztec  Company 
for  a  further  period  of  eight  years,  provided  the  com- 
pany should  erect  a  refinery  in  Montreal,  and  that  this 
would  be  recommended  tt)  the  City  Council,  His  Lord- 
ship dwelt  on  the  inconvenience  and  expense  that 
would  be  involved  by  the  company  if  they  were  jjer- 
mit-ted  to  built  the  refinery  in  accordance  with  the 
contract  and  should  perhaps  be  told  later  that  the  con- 
tract was  illegal. 

As  regards  the  right  of  the  Board  of  Control  to 
reject  the  lowest  tender,  the  Chief  Justice  held  that 
such  discretionary  power  could  not  legally  be  'exer- 
cised unless  the  Board  could  show  valid  reason  for 
not  accejjting  the  lowest  tender. 

The  interim  injunction  having  been  confirmed,  the 
case  will  be  heard  on  its  merits  in  the  Superior  Court ; 
.Vrnold  Wainwright,  K.C.,  for  the  petitioner,  F".  H. 
Markey,  K.C.,  for  the  Aztec  Company,  and  P.  F,.  La- 
marche,  K.C.,  for  the  city. 


Building  Our  Cities 

Till'  credit  and  progress  of  a  city  is  based  on 
the  values  created  in  the  city,  and  there  can 
be  no  doubt  that  its  buildings  are  a  city's 
most  important  asset.  Our  having  paved 
streets,  water-works,  and  other  public  utilities  is  only 
incidental  to  the  fact  that  we  have  improved  certain 
lands  by  erecting  and  establishing  thereon  our  homes 
and  places  of  business.  Therefore  the  manner  in  which 
we  build  for  and  house  and  employ  our  ])eo])le  should 
be  our  first  consideration. 

In  the  upbuilding  of  our  cities  we  find  the  enforce- 
ment of  regulations  governing  the  erection  and  main- 
tenance of  buildings  a  sadly  overlooked  qiumtity — 
simply  because,  however  cajjable  and  conscientious  a 
building  inspector  may  be,  he  can  enforce  only  what 
the  people  will  submit  to. 

A  building  inspector  may  be,  and  usually  is,  an 
expert  in  his  line,  but  should  he  exercise  even  ordin- 
ary courage  in  the  performance  of  his  duties  he  soon 
finds  himself  in  conflict  with  a  baker  or  a  laundry 
man  who  happens  to  be  in  a  particular  situation  by  the 
accident  of  a  few  votes.  Added  to  the  other  difficulties 
that  we  encounter  is  the  fact  that  the  courts  have  and 
do  decree  that  the  enforcement  of  all  laws  is  distinctly 
and  entirely  within  their  jurisdiction  and  interpreta- 
tion <jf  the  circumstances,  and  the  writer  can  recall 
instances  where  Judges  reserved  their  decision  on  the 
violating  of  a  building  by-law  until  they  had  viewed 
the  premises,  and  then  based  their  judgment  on  their 
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personal  knowledge  of  buildinp;  construction — of  which 
usually  they  are  as  innocent  as  a  child  is  of  the  solar 
system.  The  Government  is  as  responsible  for  tiie 
cf)nditious  under  which  our  cities  are  built  and  our 
people  are  housed  and  employed  as  it  is  for  the  char- 
ters under  which  our  cities  are  governed. 

Many  people  will  pay  two  dollars  to  keep  a  fifty- 


cent  dog,  and  at  the  same  time  argue  that  it  is  not 
the  city  authorities'  business  even  to  suggest  an  im- 
provement in  the  maintenance  of  buildings.  The  re- 
sult of  this  is  that  insurance  rates  are  excessive  in  all 
our  western  cities,  and  so  it  will  continue  until  we 
can  bring  the  public  to  realize  the  conditions  we  are 
creating. 


The  Purification  of  Sewage  by  Aeration 


By  R.  O.  Wynne- Roberts* 

IN  this  article  J  will  endeavor  to  describe  the  most  cellular  tank 
recent  method  of  treating  sewage,  which  gives 
promise  of  great  improvement  on  the  measure  of 
purification  at  present  obtainable  in  the  better 
managed  sewage  treatment  works.  In  popular  par- 
lance, the  new  method  consists  iii  blowing  air  into 
the  sewage  until  the  carbonaceous  and  nitrogenous 
matters  have  ncH  only  been  rendered  innocuous  and 
stable,  but  the  residual  sludge  has  also  been  converted 
into  a  good  fertilizer. 

At  first  glance  the  process  may  be  thougiit  simple 
and  easily  ai)])lied,  but  when  it  is  examined  carefully 
it  will  be  found  to  involve  some  new  i^roblems  which 
have  not  been  encountered  hitherto  in  this  connection. 
It  involves  a  bio-chemical  investigation — for  the  puri- 
fication of  sewage  is  allied  to  biology  and  chemistry 
as  well  as  physical  operations,  and  in  many  respects 
it  is  not  decided  yet  which  constitutes  the  most  im- 
portant of  these  studies.  Pneumatics  and  heating  will 
be  involved,  as  air  must  be  supplied  and  distributed 
under  the  most  advantageous  conditions  to  promote 
thorough  aeration,  ditifusion,  and  oxidation,  while  in 
rigorous  climes  in  winter  the  air  must  be  heated  so 
as  to  produce  the  best  result  and  maintain  an  equable 
temperature  in  the  tanks.  As  cost  enters  prominently 
into  this  question,  it  will  be  necessary  to  have  good 
management  and  efficiency  to  attain  the  maximum 
economy. 

Aeration  of  sewage  has  been  tried  frequently  dur- 
ing the  last  half-century,  but  the  results  obtained  were 
indifferent.  Indeed,  many  of  those  who  experimented 
came  to  the  conclusion  that  oxidation  by  this  means 
was  not  practicable.  Aeration  of  sewage  has  been 
tried  under  different  conditions,  and,  while  no  tangible 
success  has  been  met  with,  fresh  light  has  been  ob- 
tained, and  step  by  step  this  process  has  been  de- 
veloped. One  reason  for  the  failures  was  the  fact  that 
the  sewage,  the  effluent,  or  the  filtrate  was  treated  on 
a  continuous  flow,  and  the  oxygen  had  not  time  to 
effect  any  appreciable  changes.  The  prolonged  ex- 
periments made  by  the  Massachusetts  State  Hoard  of 
Health  at  Lawrence  have  been  the  means  of  throwing 
light  on  many  obscure  changes,  and  latterly  Messrs. 
Clark  and  Gage  endeavoured  to  promote  the  oxidation 
of  sewage  by  an  abundant  growth  of  green  algae, 
which,  as  is  well  known,  imparts  oxygen  t<>  the  pol- 
luted waters  in  which  it  is  found. 

.\mong  the  experiments  made  by  Messrs.  C  lark  and 
Gage  the  most  interesting  and  instructive  in  this  con- 
nection was  one  conducted  in  a  small  t.ank  containing 
horizontal  layers  of  roofing  slates  kept  about  one  inch 
apart.  Later  on  another  experiment  was  made  in  the 
same  tank  with  the  slates  placed  vertically.  The  first 
was  similar  to  Dibdin's  slate  beds,  and  the  second  sim- 
ilar to  the  colloidors  in  a  hvdraulvtic  tank  or  Martin's 
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The  j)rimary  object  was  to  observe  the 
effect  (f  algae  growth,  combined  with  the  blowing  of 
air  into  the  sewage,  and  the  results  were  good. 

Whilst  researches  were  being  made  at  Lawrence, 
Mass.,  others  were  being  conducted  at  Manchester. 
Eng.  The  first  ex]jeriment  was  made  by  inoculating 
sewage  with  a  specific  organism  which  has  the  iKjwer 
of  precipitating  iron  as  ferric  hj'droxide  from  solutions 
of  iron  salts.  Dr.  Gilbert  Fowler  and  Capt.  Mum- 
ford  succeeded  in  clarifying  and  purifying  sewage  by 
this  means  when  the  sewage  was  aerated.  The  next 
development  was  made  by  Messrs.  .^rdern  and  Lock- 
ctt,  also  at  the  Davyhulme  Sewage  Disposal  Works, 
Manchester.  Instead  of  trying  to  aerate  a  continuous 
stream  of  sewage  or  effluent,  a  sample  was  aerated 
until  all  the  organic  matter  was  oxidized,  which  took 
over  a  month  to  do — clearly  indicating  that  before  any 
tangible  results  from  aeration  can  be  secured  certain 
conditions,  which  will  be  discussed  later  on,  have  to 
be  obtained.  After  the  sludge  had  been  allowed  to 
settle  the  clarified  liquid  was  decanted  and  more  fresh 
sewage  was  added.  Air  was  again  blown  in  until  the 
mixture  had  been  oxidized,  which  took  place  in  less 
time  than  in  the  previous  experiment.  By  repeating 
the  operation  of  decanting  the  clarified  liquid  and  ad- 
ding more  sewage  until  the  quantity  of  sludge  had 
accumulated  to  about  twenty  per  cent,  of  the  capacity 
o(  the  vessel,  it  was  found  that  the  time  required  to 
l)urify  the  sewage  diminished  from  five  weeks  to  five 
liours. 

Having  succeeded  in  finding  out  what  were  the  es- 
sential conditions  of  this  process.  Messrs.  Ardern  and 
Lockett  tried  the  experiment  on  a  larger  scale — in 
casks.  Fortunately  the  adjacent  city  of  Salford  had 
tanks  already  fitted  with  air  pipes,  so  that  it  was  a 
simple  matter  to  try  the  aeration  method  on  a  still 
larger  working  scale.  The  results  were  good,  as  will 
be  shown  further  on. 

This  method  of  sewage  treatment  has  attracted 
great  attention,  and  will  be  tried  at  Baltimore  under 
the  joint  direction  of  the  Baltimore  Sewage  Commis- 
sion and  the  United  States  Health  Department.  It  is 
stated  that  Milwaukee  has  retained  the  services  of 
Dr.  Gilbert  Fowler  to  advise  the  authority  on  experi- 
ments to  be  made  on  these  lines.  Dr.  Edward  Bartow, 
Director  of  the  State  Water  Survey  of  Illinois,  made 
some  interesting  experiments  on  these  lines  which 
were  described  in  the  technical  press.  Several  cities  in 
Cireat  Britain  and  the  United  States  are  trying  or  are 
about  to  try  the  jinKess,  and  it  is  interesting  to  note 
that  on  my  recommendation  the  City  Commissioners 
of  Regina  have  started  investigations  into  the  possi- 
bilities oi  the  activated  sludge  process.  The  sewage  in 
two  tanks,  each  holding  about  five  hundred  gallons, 
is  being  aerated  in  Regina,  one  by  air  blowing  and  the 
other  by  air  injection.    The  quantity  of  air  is  measured 
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by  circular  orifices,  and  observations  will  be  made  as 
to  temperature,  chemical  changes,  and  so  forth.  In 
due  time  the  results  of  these  experiments  will  be 
known,  and  they  will  be  both  instructive  and  valuable. 

Having  described  in  a  simple  manner  the  progress 
of  the  development  of  sewage  aeration,  it  will  doubt- 
less be  interesting  to  describe  some  of  the  results  ob- 
tained and  the  deductions  to  be  made. 

At  Lawrence,  Mass.,  where,  as  already  explained, 
the  main  object  was  to  study  the  efifect  of  green  algae 
and  aeration  on  the  sewage  treated,  it  was  found  that 
the  heavier  the  green  growth  the  clearer  was  the  aer- 
ated sewage. 

At  the  commencement  of  the  test  the  slate  bed  was 
aerated  at  the  rate  of  200,000  cubic  feet  of  free  air 
an  hour  for  every  million  U.  S.  gallons.  This  was 
blown  in  for  twenty-four  hours,  but  as  the  experiment 
proceeded  the  air  supply  was  reduced  to  100,000  cubic 
feet  an  hour  to  each  million  gallons.  Afterwards  the 
slates  were  placed  vertically  one  inch  apart,  and  air 
at  the  rate  of  150,000  cubic  feet  an  hour  for  each  mil- 
lion gallons  was  blown  in  for  five  hours.  The  greatest 
efficiency  was  obtained  when  the  sewage  was  aerated 
for  ten  hours  with  air  eciuivalent  to  200,000  cubic  feet 
to  each  million  gallons  an  hour.     The  average  reduc- 


Plant  used  in  the  experiments  in  connection  witii  tiie  aeration  of 
sewage  at  Regina,  Sask. 

tion  in  free  ammonia  was  about  twenty  per  cent.,  and 
the  reduction  in  Kjeldahl  nitrogen  and  in  oxygen  con- 
sumed was  about  56  and  61  per  cent.' respectively.  The 
reduction  in  Kjeldahl  nitrogen  during  the  time  when 
the  gelatinous  film  on  the  slates  had  been  re-estab- 
lished was  more  than  five  times  as  great  as  when  the 
slate  surfaces  were  comparatively  clean.  When  air 
at  the  rate  of  25,000  cubic  feet  for  every  million  gallons 
an  hour  was  used  for  five  hours  the  reduction  of 
Kjeldahl  nitrogen  was  about  56  per  cent. 

A  heavy  brownish  gray  growth  of  a  gelatinous  con- 
sistency on  the  slates  appeared  to  collect  the  suspended 
matter  mechanically,  and  also  a  large  part  of  the  col- 
loidal matter  in  the  sewage.  The  clarification  elifect- 
ed  was  superior  to  all  other  processes  with  the  excep- 
tion of  one  in  which  large  quantities  of  copperas  and 
lime  were  used.  The  smallest  average  removal  of 
total  and  organic  matters  in  suspension  was  over  71 
per  cent.,  and  even  when  only  25,000  cubic  feet  of  air 
were  used  the  average  removal  was  80  to  82  per  cent. 

Cost. — Assuming  a  depth  of  5  feet  of  sewage,  elec- 
tric current  at  four  cents  a  kilowatt  and  25,000  cubic 
feet  of  air  were  used  an  hour  for  every  million  gal- 
lons,  the   treatment   being   continued   for   five   hours. 


Messrs.  Clarke  and  Gage  estimated  the  cost  of  aera- 
tion at  about  $1.85  for  every  million  U.  S.  gallons. 

The  effluent  from  the  aerated  sewage  was  filtered 
first  at  the  rate  of  one  million  gallons  an  acre  daily, 
and  then  the  rate  was  increased  gradually  to  ten  mil- 
lion gallons  an  acre  daily.    The  filter  was  ten  feet  deep 
of  broken  stone  ranging  from  two-inch  to  one-inch. 
After  maturing,  it  was  attempted  to  operate  the  filter 
at  such  a  rate  that  the  filtrate  would  contain  about 
1.5  parts  to  every  100,000  of  nitrates.    It  is  interesting 
to  note  that  when  the  filter  was  worked  at  the  above 
maximum  rate  the  nitrate  amounted  to  1.33  and  1.42 
parts  to  a   100,000,  while  for  all  rates  of  flow  from 
1,000,000  to   10,000,000  gallons  an  acre  daily  during 
the  year  1913  the  average  was  1.72  parts  to  a  100,000. 
The  results  of  the  Lawrence  experiments  are  very 
instructive  when  taken  apart  from  the  growth  of  green 
algae.     Under  Canadian  conditions  the  cultivation  of 
algae  is  practically  out  of  the  question,  because  filters 
and  tanks  are  usually  covered,  and  algae  must  have 
abundance  of  sunlight. 

Reverting  to  the  Manchester  experiments,  it  is  evi- 
dent from  the  observations  made  by  Messrs.  Ardern 
and  Lockett  that  the  activated  sludge  when  once  pro- 
duced by  aeration  must  be  kept  in  intimate  contact 
with  the  sewage  to  secure  the  full  value  of  the  intensi- 
fied oxidation  which  it  is  capable  of  eflfecting — or,  in 
other  words,  the  admixture  of  sludge  and  sewage  must 
be  thorough  if  the  work  of  purification  is  to  be  acceler- 
ated and  increased.  The  period  of  aeration  after  the 
process  has  been  eflfectively  established  is  dependent 
upon  the  strength  of  the  sewage,  and  as  Canadian  sew- 
age is  more  dilute  than  at  Manchester  it  is  probable 
that  less  time  will  be  required  to  oxidize  the  organic 
matters,  although  it  is  possible  that  for  the  same  quan- 
tity of  carbonaceous  and  nitrogenous  matters  the  quan- 
tity of  air  and  the  time  taken  to  change  them  may 
be  the  same  in  Canada  as  in  Manchester. 

In  the  case  of  experiment  8  (a)  at  Manchester  tests 
were  made  to  ascertain  the  difference  in  the  efficiency 
of  ordinar}'  contact  as  compared  with  thorough  mix- 
ing of  sludge  and  sewage.  It  was  found  that  in  the 
latter  case  the  purification  was  much  greater,  as  is 
shown  below : — 

Reduction  in  four  hours'  oxygen  absorption,  14  per 
cent,  superior. 

Reduction  of  free  ammonia,  42  per  cent,  superior. 

Reduction  of  albumenoid  ammonia,  22  per  cent, 
superior. 

Increase  in  nitrites  and  nitrates,  1100  per  cent, 
superior. 

The  test  made  at  Salford  was  started  in  June,  1914, 
and  air  was  blown  in  under  a  pressure  of  two  pounds. 
Copperas  was  added  four  times  at  the  rate  of  sixteen 
grains  to  a  gallon  to  accelerate  the  process.  The  puri- 
fication was  progressive  as  the  quantity  of  activated 
sludge  was  gradually  accumulated,  for  by  October, 
1914,  when  there  was  about  twenty  per  cent,  by  vol- 
ume of  sludge  in  the  tank  the  ])urification  in  two  hours 
was  91  per  cent,  when  based  on  the  oxygen  absorp- 
tion figure. 

In  November  last,  with  a  blowing  period  of  three 
hours,  the  results  were  as  follows : — 

Purification  based  on  Best     Worst     Average 

Percentage 

Albumenoid  aminonia 77  78  76 

Four  hours'  oxygen  absorption     93  81  90 

In  this  case  the  air  was  distributed  through  a  large 
number  of  one-eighth-inch  jets,  and  perhaps  was  not 
diflfused    as    efiiciently   as   if   it   had    been    blown    in 
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through  porous  plates.  At  the  present  time  (May, 
1915)  the  purification  eflfected,  based  on  the  four-hour- 
oxygen-ahsorbed  figure,  with  only  one  and  one-half 
hours'  blowing  witliout  chemicals  and  without  filters, 
is  from  90  to  94  per  cent.  These  results  appear  to  be 
practically  automatic,  seeing  that  Mr.  W.  II.  Duck- 
worth, the  Manager,  gets  these  results  day  in  and  day 
out  with  unfailing  regularity.  Porous  plates  are  about 
to  be  installed,  and  it  will  be  instructive  to  know  what 
results  will  be  obtained.  The  tank  has  a  capacity  of 
25,000  gallons,  and  in  October  last  received  three 
charges  a  day.  Another  tank  of  similar  ca])acity  was 
inoculated  in  October,  and  no  doubt  by  this  time  the 
I)rocess  has  been  further  enlarged.  The  Salford  ex- 
j)eriments  were  conducted  by  Mr.  S.  E.  Melling  and 
Mr.  Duckworth. 

There  are  certain  conditions  which  appear  to  be 
essential  in  order  to  achieve  the  best  results — for  ex- 
ample, the  air  as  it  is  blown  through  the  sewage  must 
be  atomized  or  diffused  so  as  to  allow  the  sewage  to 
dissolve  as  much  atmospheric  oxygen  as  possible.  It 
will  be  conceived  that,  the  larger  the  bubbles  of  air, 
the  quicker  they  rise  to  the  surface,  and  also  the  less 
surficial  contact  they  have  to  part  with  the  oxygen, 
whilst  fine  bubbles  remain  longer  in  the  sewage  and 
the  oxygen  is  imparted  to  the  sewage  more  effectively. 
Tests  were  made  at  Manchester  to  compare  the  re- 
sults of  air  blown  in  through  a  tube  and  air  diffused 
through  a  porous  plate,  with  the  following  results: — 

I'liiin  Tube       Uiffuser        Percent 
increaae 
in  dissolved 
o.tygen 

At  commencement 0.24  0.24  0.00 

After  15  minutes 0.42  0.73  74 

After  30  minutes 0.49  0.74  46 

After  45  minutes 0.56  0.76  36 

After  60  minutes 0.57  0.77  35 

After  90  minutes 0.63  0.79  25 

The  temperature  of  the  sewage  has  a  material  in- 
fluence on  the  efficiency  of  the  treatment,  just  as  it 
has  in  the  ordinary  biological  works  at  present  in  use. 
P'or  example,  in  experiments  made  the  percentages  of 
ammonia  oxidized  at  different  temperatures  were  as 
follows ; — 


At     5°  C.  (41°  F.)    ... 
At  15"  C.  (59°  F.)   ...    , 
At  13°  C.  (55.4°  F.)   ... 
At  20°  C.  ((«°   F.)   ... 
At  30°  C.  (S6°   F.)   ... 

The  oxidation  process  was  retarded  when  the  tem- 
perature was  constantly  below  50°  h'ahr.,  whilst  at  86° 
Fahr.  the  clarification  was  interfered  with.  It  woitld 
appear  that  the  sewage  temperature  should  be  main- 
tained at  about  ()0  deg.  b'ahr.  This  in  itself  is  an  im- 
portant problem  in  Canada,  because  the  temperature 
of  raw  sewage  in  some  places  tends  to  keep  below 
50  deg.  Fahr.  during  the  winter  months,  while  the  at- 
mospheric temperature  is  often  below  zero  Fahr.,  es- 
pecially in  the  West.  Conseiiuently,  it  is  apparent  that 
the  air  must  be  warmed  if  the  sewage  temperature  is 
to  be  maintained  above  50  deg.  Fahr. 

.■\ctivated  sludge  is  virtually  the  same  in  the  Law- 
rence aerated  slate  bed,  in  well  aerated  perco-filters, 
and  in  the  activated  sludge  process,  and  in  each  case 
performs  practically  the  same  functions. 

The  sludge  resulting  from  the  activated  sludge  pro- 
cess is  quite  inoffensive,  dark  brown  in  color  (some- 


what similar  to  that  obtained  at  Lawrence),  flfKculent 
in  character,  low  in  specific  gravity,  but  easily  separ- 
ated from  water.  The  dried  sludge  at  Manchester, 
Salford  and  Urbana  had  the  following  manurtal  con- 
stituents : — 

HaDcheat«r     Salford 


After 
3  hours' 
auraMon 

After 
1!  hours' 
aeration 

After 

H  iiours' 

aeration 

1 

2 

6 

4 

24 

46 

2 

14 

22 

1 

22 

57 

1 

10 

26 

Urban*        Salford 
ordinary 
ulndse 
*  * 

6.30  1.20 

3.31  1.10 


*  * 

Nitrogen    4.6  3.75 

Phosphate 2.6  2.10 

It  will  be  seen  from  the  above  that  the  fertilizing 
projjerties  in  activated  sludge  are  much  greater  than 
in  ordinary  sewage  sludge,  and,  furthermore,  instead 
of  being  greasy,  slimy  and  sticky,  as  in  ordinary  cases,  ■ 
it  is  granular,  like  sand. 

Dr.  Edward  Bartow  estimated  that  the  manurial 
value  of  activated  sludge  produced  at  Urbana,  III., 
was  worth  approximately  $29  a  ton  of  dried  sludge; 
so  that  sewage  sludge  under  these  conditions  would 
be  an  asset  to  the  disposal  works,  instead  of  being  a 
heavy  liability  from  a  financial  viewpoint  and  an  ever- 
accumulating  mass  of  rubbish  from  the  practical  side. 

Quantity  of  Air. — In  the  Manchester  experiments 
the  quantity  of  air  blown  in  was  at  the  rate  of  fifteen 
cubic  feet  an  hour  to  a  square  foot  of  tank  area.  Dr. 
Bartow  found  that  twelve  cubic  feet  an  hour  sufficed. 

Dr.  Fowler  expressed  the  opinion  that  the  period 
of  aeration,  and  therefore  the  quantity  of  air,  depended 
not  only  on  the  strength  of  the  sewage,  but  also  on 
the  degree  of  purification  required. 

Dr.  Bartow  found  that  after  one  hour's  aeration  a 
sample  of  supernatant  water  did  not  decolorize  methy- 
lene blue  for  twelve  days — showing  that,  even  if  com- 
plete nitrification  had  not  been  eflfected,  the  effluent 
was  stable. 

Mr.  Wakeford  stated  that  at  Wakefield,  England, 
with  a  very  concentrated  sewage  containing  a  large 
quantity  of  trade  refuse  the  present  cost  of  treating 
the  sewage  with  lime  was  $4.25  to  a  million  gallons, 
whereas,  considering  the  result  of  the  aeration  experi- 
ments in  Wakefield,  he  could  not  see  why  the  cost 
should  not  be  reduced  to  $2.50. 


Greosoted  Blocks — A  Promising  Export 
Trade 

ONE  of  the  lines  of  lumber  products  for  which 
there  is  a  very  promising  future  in  the  ex- 
port trade,  as  well  as  in  the  domestic  trade, 
is  that  of  wood  blocks  for  pavement  pur- 
poses. Creosoted  wood  blocks  laid  under  modern 
conditions  are  superior  in  wearing  qualities  to  mac- 
adam, brick,  asphalt,  granite,  or  sandstone.  As  far 
back  as  1901  the  Metroixilitan  Street  Railway  Com- 
j)any  of  New  York  City  made  an  experiment  with 
creosoted  wooden  blocks  for  pavement  between  its 
tracks.  A  small  area  was  laid,  the  wixxl  being  flanked 
at  either  end  with  granite,  the  material  formerly  used. 
The  wood  selected  was  long  leaf  yellow  pine.  There 
was  a  heavy  truck  traffic  at  the  place  where  the  ex- 
periment was  made.  .\t  the  part  of  the  road  where 
the  trucks  run  with  one  wheel  just  outside  the  car 
rail  the  stresses  on  the  pavement  were  very  great,  and 
the  granite  showed  a  rut  in  six  months,  requiring  re- 
newal almost  annually.  At  the  end  of  four  years  the 
wood,  although  showing  a  heavy  rut,  was  still  sound 
in  position  and  good  for  at  least  one  more  year.  The 
granite  on  either  side  had  been  renewed  three  times 
during  the  four  years.  The  facts  of  this  experiment 
are  reported  in  United  States  Forest  Circular  No.  141. 
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Export  Trade  in  Hardwood  Flooring 

Free   Admission   Into   the   United    States    Assisting 
Our   Industry  —  History   of   U.   S.   Tariff  Changes 


WHEN,  in  1913,  the  United  States  reduced  the 
tariff  on  himher  there  were  some  lumber- 
men who  were  doulitful  as  to  whether  it 
would  have  any  appreciable  ctTect  upon  the 
volume  of  Canadian  exports.  ILxj^erience  has  shown 
that,  in  respect  of  hardwood  Hoorinjj,  tlie  abolition  of 
the  duty  of  $2.37>^  for  every  1.000  feet  has  increased 
our  sales  in  the  American  market.  The  history  of  the 
placing  of  hardwood  flooring  on  the  free  list  is  inter- 
esting, and  the  position  of  the  wood  in  tiiat  category- 
may  i^erhaps  he  regarded  as  unintentional.  When  the 
schedules  were  issued  it  was  found  that  hardwood 
flooring  was  omitted  from  paragraph  647,  providing 
for  the  admission  of  certain  classes  of  lumber  free, 
and  also  from  paragraph  176,  which  imposed  a  15  per 
cent,  duty  on  certain  descriptions  of  manufactured 
lumber. 

In  these  circumstances,  the  United  States  Deputy 
Collectors  of  Customs  put  hardwood  flooring  under 
paragraph  176,  the  result  being  that  tlie  duty,  instead 
of  being  lowered,  was  considerably  raised — in  some 
instances  more  than  trebled.  The  Seaman.  Kent  Com- 
pany, Limited,  of  Meaford,  Ont..  Fort  William.  Ont., 
and  Montreal,  Que.  promptly  got  into  communication 
with  the  authorities  at  New  York,  Boston  and  Wash- 
ington, and  Mr.  Kent  and  Mr.  J.  A.  Bernard,  the  Mon- 
treal manager,  visited  these  points  and  put  their  case 
before  the  authorities.  The  case  they  presented  was 
very  simple — it  was  that  the  Act  was  intended  to  re- 
duce the  duties,  whereas  the  eflFect  of  putting  hard- 
wood flooring  under  paragraph  176  was  to  increase 
them  enormoush".  The  contention  of  the  Customs  au- 
thorities was  that  hardwood  flooring,  without  being 
mentioned  specificalh*.  came  within  tlie  definition  of 
paragraph  176,  objection  being  taken  to  the  ploughing, 
and  matching,  boring,  and  dressing  on  the  back  (being 
in  fact  further  manufactured  than  planed,  tongued 
and  grooved),  these  constituting,  it  was  argued,  pro- 
cesses of  manufacture  which  rendered  hardwood  floor- 
ing liable  to  the  duty  of  13  per  cent.  The  answer  to 
this  was  that  if  the  flooring  was  hollow-backed  and 
bored  it  was  manufactured  for  no  further  purpose 
than  planed,  tongued.  and  grooved  lumber.  The  bor- 
ing and  the  hollow-backing  was  done  to  satisfy  a  ca- 
price of  the  public,  and  was  not  a  real  necessit}'.  The 
boring  was  practically  never  used,  and  the  hollow-back 
answered  only  the  ]nirpose  of  reducing  the  weight  of 
the  flooring  for  freight  and  of  enabling  the  face  to  be 
distinguished  from  the  back. 

Considerable  correspondence  took  place,  and  as  a 
result  a  decision  was  come  to.  It  was  contained  in  a 
letter  from  the  Treasury  Department,  \\'ashington. 
addressed  to  the  Collector  of  Customs.  Ogdensburg. 
N.Y.,  as  follows : — 

Outline  of  the  Tariff  Situation 

"The  Department  duly  received  your  letters  of  the 
7th  and  9th  ultimo  relative  to  the  proper  classification 
of  the  lumber  described  in  the  list  enclosed  in  your 
last  mentioned  communication,  consisting  of  pieces  of 
novelty  siding,  stair  rails,  base  mouldings,  sash  rail, 
sash  mortice,  etc.,  samples  of  which  lumber  you  for- 
warded under  separate  cover.  As  paragraj^h  647  pro- 
vides for  the  free  entry  of  sawed  boards,  plank,  deals, 


and  other  lumber  not  further  mamifactured  than  saw- 
ed, planed,  tongued  and  grooved,  you  inquire  whethe'- 
any  of  the  samples  submitted  represent  lumber  fur- 
ther ad\anced  than  planed,  tongued  and  grooved.  The 
I'.oard.  in  Abs.  13267  (T.  D.  27685).  held  that  certain 
so-called  noxelty  siding  wliich  has  been  .so  shaped 
that  one  board  overlap])ed  the  other  was  not  subject  to 
the  additional  duty  provided  in  paragraph  195  of  the 
Tariff  Act  of  1897  for  tonguing  and  grooving.  In  a 
later  decision,  G.  A.  5441  (t.  D.  24719).  the  Board  had 
before  it  for  decision  the  pro])er  classification  of  pieces 
of  board  '/»  inch  in  thickness,  and  \arying  in  width 
from  4  to  10  inches,  and  in  length  from  26  to  39  inches, 
the  boards  having  been  printed  to  represent  cedar. 

"The  boards  were  assessed  with  duty  as  manufac- 
tures of  wood  under  paragraph  208  of  the  Tariff  Act 
oi  1897.  The  Board  held  that  tlie  operation  of  print- 
ing did  not  constitute  a  manufacture  of  wood,  for  the 
reason  that  the  boards  had  not  been  given  a  new  name, 
character  or  use.  but  still  remained  wood,  and  as  there 
was  not  provision  for  the  importers  that  the  wood  was 
dutiable  as  sawed  lumber  imder  paragra])h  195  of  the 
said  Act. 

"The  United  States  Circuit  Court  of  Appeals  ff)r 
the  second  Circuit  in  T.  D.  27385  affirmed  the  decision 
oi  the  Board  of  U.  S.  General  .\pi)raisers  that  ordinary 
sawed  lumber  which  had  been  subject  to  the  fireproof- 
ing  process  which  greatly  increased  its  value  was  not, 
by  reason  of  the  process,  removed  from  the  provision 
in  ])aragraph  195  of  the  Tariff  Act  of  1897  for  sawed 
lumber. 

"It  will  be  noted,  from  the  decision  cited,  that  lum- 
ber may  be  advanced  in  value  and  conditions  beyond 
that  of  lumber  planed,  sawed,  tongued  and  grooved, 
and  yet  not  be  a  manufacture  of  wood. 

"While  it  is  difficult  to  establish  a  well  defined  line 
of  demarcation  between  lumber  that  is  dutiable  as 
manufactures  of  wood  under  paragraph  176  of  the 
Tariff  .Act  and  lumber  which  falls  within  the  ])ro- 
visions  of  the  said  Act.  the  Department  is  of  the  opin- 
ion, in  view  of  the  decisions  cited,  and  giving  due  con- 
sideration to  the  purpose  of  the  present  Tariff  Act. 
which  is  to  reduce  duties,  that  flooring,  although  in 
addition  to  being  planed  and  tongued  and  grooved,  it 
is  ploughed  on  the  under  side  to  ensure  a  ])crfect  fit 
to  the  board  as  flooring,  is  not  excluded  from  the 
classification  under  paragraph  647.  The  Department 
is  also  of  the  opinion  that  the  ordinary  novelty  siding, 
ordinary  window  parting  strips,  outside  baseboards, 
ordinary  siding,  and  other  articles  which  are  not 
moulded  or  beaded,  are  entitled  to  admission  free  of 
duty  under  paragraph  647. 

"Articles  such  as  sash  rail,  stair  rail,  crown  mould- 
ing, signboard  moulding,  and  similar  articles,  when 
beaded  or  moulded,  are.  in  the  opinion  of  the  Depart- 
ment, properly  dutiable  as  manufactures  of  wood  at 
the  rate  of  15  per  centum  ad  valorem  under  paragraph 
176  of  the  Tariflf  Act." 

Prior  to  the  tariff  rexision  of  1913  Canadian  manu- 
facturers had  been  sending  a  fair  quantity  of  hard- 
wood flooring  into  the  eastern  States,  being  able  to 
compete,  in  times  of  good  trade,  owing  to  the  favor- 
able railway  rates  due  to  the  geographical  position  of 
our  mills.    The  great  bulk  of  the  .American  hardwood 
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flooring  comes  from  Michigan,  and  the  long  railway 
haul  to  the  eastern  States  was  a  handicap  when  com- 
peting with  Canadian  mills.  The  imposition  of  the 
15  per  cent,  duty  would  have  more  than  counter- 
balanced any  advantage  we  held  owing  to  close  prox- 
imity to  markets,  and  would,  in  fact,  have  killed  our 
export  business.  The  placing  on  the  free  list,  on  the 
other  hand,  is  a  decided  advantage,  and  has  tended  to 
increase  the  trade. 


Addition  to  Post  Office  Building,  Victoria 

THE  end  of  May  saw  the  completion  of  the  ex- 
tensive additions  to  the  T'ost  Office  building 
at  Victoria,  work  on  which  was  commenced 
in  April  of  last  year  by  The  McAlpine  Robert- 
son   Construction    Comjiany,   of   Vancouver,   the   suc- 
cessful    tenderers.     The     additions     comprise     three 


III!    Hill 

^m    ■■     ■         ■■    ■■    i 


li  iJ  llf 

■■  i«  ■■ 
II  II  if 


New  wing  of  the  Post  Office  Building,  Vicloria,  B.C. 

storeys  and  a  basement,  covering  an  area  108  .\  100  ft. 
The  total  cost  of  the  work  was  about  $150,000. 

The  construction  is  steel  columns  and  beams,  with 
wood  joists.  The  external  walls  to  the  three  street 
fronts — Humboldt,  Courtney  and  Wharf — are  of  gran- 
ite and  cut  (iabriola  stone.  The  interior  finish  is  of 
B.  C.  fir  throughout,  except  that  maple  flooring  is 
laid   on   the   ground   floor.      Metal   lath    and   hardwall 


plaster  were  used  throughout.  The  stairs  are  of  or- 
namental iron,  with  B.  C.  marble  treads  and  landings. 
'J'he  main  vestibule  is  finished  in  marble,  the  walls 
being  lined  to  a  height  of  nine  feet.  Two  elevators 
are  provided — one  freight  and  one  passenger. 


Daily  Cost-Data   Sheets  on   Concrete  Road 
Construction 

D  I  RING  1914  the  Association  of  American  Port- 
land Cement  Manufacturers  gathered  statis- 
tics covering  the  actual  costs  of  a  number  of 
concrete  roads  and  pavements.  The  costs 
obtained,  according  to  the  F'ngineering  Record,  were 
for  labor,  teaming,  mechanical  equipment,  preparation 
of  subgrade,  and  the  mixing,  placing,  leveling  and 
curing  the  concrete.  In  order  to  make  olgical  compari- 
sons of  costs  for  different  sections  of  the  country 
all  "cost  factors"  that  do  not  enter  into  the  cost  of 
the  road  "crust,"  such  as  earth  and  rock  excavation, 
overhaul,  stone  sub-base,  etc.,  were  eliminated. 

For  ease  of  tabulation  the  cost  data  were  divided 
into  five  major  items:  Labor,  teaming,  mechanical 
eciuipmcnt,  actual  (piantities  used  in  constructing  the 
concrete  pavement,  and  varit)us  miscellaneous  items. 

The  labor,  exclusive  of  that  used  on  mechanical 
(  quipment  and  teaming,  is  classified  by  location  so  that 
1  comparison  could  be  easily  made  between  separate 
jobs  regarding  the  efficient  handling  of  men.  The  cost 
of  teaming  is  sub-divided  so  that  comparisons  may 
be  very  readily  made  and  under  "Mechanical  Equip- 
ment" the  cost  of  plant,  the  interest  and  depreciation 
and  the  cost  of  labor  and  supplies  have  been  given. 

Economy  dictates  that  the  amounts  of  materials 
used  should  closely  check  with  those  theoretically  re- 
(|uircd.  Ihe  tabulation  is  arranged  so  that  the  cost 
of  materials  may  be  quickly  lumped. 

The  miscellaneous  items  are  naturally  of  small  mo- 
ment, but  they  have  been  added  so  that  the  figures 
may  be  conservative. 

Approximately  1,500,000  s(i.  yds.  of  pavement  were 
covered  by  this  method  of  estimating  distributed  as 
indicated  in  the  accompanying  table. 

In  general  contract  work  the  methods  of  cost  ac- 
counting are  more  or  less  haphazard  and  it  would 
doid)tless  pay  the  road  contractor  to  evolve  a  simple 
cost  data  scheme  along  the  lines  suggested. 


Average  Cost  of  Concrete 

Roads  (1914) 

Meeh 

Total 

state 

Labor 

Teaming 

Equip. 

Materials 

Misc. 

Number 

8q.  Yda 

Connecticut 

..      .$0,181 

$0,142 

$0 .  04() 

$0,752 

$0,010 

$1,088 

200.066 

FIi)ri<la 

0.108 

0,028 

0 .  003 

0.838 

0.014 

0.991 

13.000 

Indiana 

0.134 

0 . 1  :iO 

0.044 

0.777 

0.022 

1.017 

89.794 

Illinois 

O.KiC) 

0.101 

0.033 

0.528 

0.016 

0.814 

17.970 

Iowa 

0.2i:i 

0.084 

0.028 

0.789 

0.036 

1.116 

90.364 

Kansas 

0 .  ;!9(> 

0.026 

0.819 

0.007 

1.248 

1.503 

Kentucky 

0 .  14(> 

0.214 

0.020 

0.477 

0.018 

0.875 

4.144 

Maryland 

0.111 

0.128 

0.065 

0.716 

0.057 

1.077 

36.211 

Mas.sacluisctts   ...    . 

O.!').") 

0.104 

0.039 

0.609 

0.947 

36.200 

Michigan     

0 .  223 

o.o:t2 

0.0'21 

0.655 

0.050 

1 .  028 

92.217 

Mississippi 

0.2()l 

0.085 

0.1.50 

0.642 

0.094 

1 .  232 

12.031 

Missouri     

0.209 

o.i;i:t 

0.027 

0.656 

0.059 

1.045 

22.376 

New    Hainijsliire    .  . 

0 .  1 2(1 

0.097 

0.032 

0.907 

1.162 

6.066 

New  Jersey 

0.179 

0.089 

0.016 

0.797 

1.091 

8.355 

New   York    

o.ir>r. 

0.08."i 

0.0,55 

0.666 

0.050 

1.027 

730.982 

Ohio 

0.181 

0.091 

0.067 

0.642 

0.009 

0.946 

58.968 

I'ennsylvania 

0.279 

0.091 

0.031 

0.742 

1.869 

10.073 

Texas 

(>.:nfi 

0.117 

0.007 

0.668 

0.016 

1.123 

6.642 

West    Virginia    .  .  . 

0 .  098 

0.060 

0.912 

1.070 

10.045 

Wisconsin    

0.188 

0.110 

0.045 

0.682 

0.023 

1.033 

61.879 

Grand    Average    . .  . 

0.1 8:t 

0.105 

0.040 

0.719 

0.046 

1.0.58 

•1,498.883 

♦I'",xc1nsivc  of  pidlits  and  overlie 

ad  charges. 
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Labor 

On   Sand  at   Pit  or  Washer 

On  Sand  at  Work 

On  Stone  at  Cars  or  Quarry 

On   Stone  at   Work 

Wheeling  Sand  at  Job 

Wheeling  Stone  at  Job 

On  Mixer,  Loader 

Engineman 

Fireman 

Chute  or   Bucket 

Sub   Grade   before   Mixer 

Sub  Grade  behind  Mixer 

Leveling    Concrete    

Templet  Men 

Finishing   Pavement 

Forms,    Joints    and    Reinforcement    Men. 

Wetting    Pavement    

Covering  New    Pavement 

Superintendent    

Watchmen 

Timekeeper 

Foremen     

Waterboy 

Engineman  at  Sand   Washer 


No, 


.Hi 

s. 

Wages 

per 
Hour 

ToUl 
Cost 

Total 
Amount 
Handled 

Cost 
perCu.  Yd. 

Sq.  Yd. 

Cost  per 

Pavement 

3 

1/3 

5.00 

49  cu.  yd. 

$0 

102 

$0.0OG9 

6 

2/3 

$0,175 
0  175 

10.00 

7  00 

99  cu.  yd. 

49  cu.  yd. 
99  cu.  yd. 

0 

102 

0.0138 

dO 

0.0097 

RO 

14   00 

0.0194 

30 

0.175 

5 .  25 

0.0041 

10 

0.30 

3 .  00 

0.0072 

10 

0.20 

2.00 

0.0028 

0. 

0.0024 

0. 

0.0048 

10 

0.175 

1.75 

20 

o!i75 

3.50 

20 

0.175 

3 .  50 

124CU.  yd. 

0.0048 

?.n 

0.175 

3.50 

concrete 

0.0048 

20 

0.175 

3 .  50 

0.0048 

5 

0.175 

0.875 

0.0012 

20 

0.175 

3.50 

0.0048 

10 

0 .  750 

7 .  50 

0.0103 

r> 

0.175 

0 .  875 

0.0012 

10 

0.300 

3.00 

0.0041 

10 

0.400 

4 .  00 

0.0055 

10 

0.1.50 

1.50 

0.0021 

Total  Labor $0.1147 


Teaming 

Sand 

Stone,  2  trucks 
Cement,  1  team 
Water 


No. 
Trips 

16 
33 
21 


Cost 
per  day 

$13.95 

28.78 

18.27 

6.00 


Total 
Coat 


Av.  Haul 
or  Pump 

l,:i00  ft. 
1,300  ft. 
],.5O0   ft. 


Amount 
Hauled  or 
l^umped 

49    CU.    yd. 
99    CU.    yd. 
957   sacks 


cost  per 
Cu.  Yd. 
MileorlOOU 
Gal.  Mile 


Cotit  per 
Cu.  Yd. 
at  Job 


Amt.  per 
S(|.  Yd. 
Pavement 


CoHi  per 
Sq.  Yd. 
Pavement 

0.0192 
0.0397 
0.0252 
0.0083 


Total  teaming $0.0924 


Cost  of 
Mechanical  Equipment  Plant 

Steam  Roller $2,000 

Wheel   Scraper 

Scarifier 


Pumps 

Mixer 

Forms 

Barrows,  Boxes,  etc 

Tractor 

2  Motor  Trucks 

Sand  or  Gravel  Washing  Plant 

Stone  Crushing  Plant 

1   Hoist 


600 
1,850 


7,100 


7,000 


Int  and 

Doprec. 

of  Plant 

O.OOIM  X  Cost 

$3 .  08 


0.93 

2.85 


11.13 


10.78 


Cost  of 

Labor 

$3.00 


3.00 
5.00 


fi.OO 


7.00 


Cost  of 

Supplies 

$3.00 


3.00 


6.00 


8.00 


Cost  of 
Sq.  Yd. 
Pavement 
.$0.0125 


0.0097 


0.0319 


0.0356 


Total  mechanical  equipment .$0.0897 


Quantities  and  cost  of  materials  theoretically   required   and   actually   used   on  /  410   lin   ft.  1    of  above   road. 


of  cement  equals  3.8  cu.  ft. 


I  725  sq.  yd. 


Barrel 


Theoretical: 

Total  Cost  per 

Average  Cost  at  Job  .Sq.  Yd.  of 

Per  Unit  Cost  Haul  Excl.  of  Haul        Pavement 

Cement 237     bbls.  $1.15  F.O.B.  Cars  at  job 

Sand 49     cu.  yd.  1.63  F.O.B.  Cars  at  job 

0.77  cu.  yd.   Pit 

Stone  or  gravel 99     cu.  yd.  1.85  F.O.B.  Cars  at  job 

Actual:  0.70  cu.  yd.  Pit 

Cement    ,..      239.2  bbls.  •  1500  $275.08  $0,379 

Sand 50     cu.  yd.  1300  81.50  0.112 

Stone  or  gravel 101     cu.  yd.  1300  186.85  0.258 

Steel   or   wooden   joints 224     lin.  ft.  10.08  0.014 

Total  materials $0,763 

Grand  total $1.0598 

Notes:  •«< 

The  above  report  is  taken  as  an  average  for  the  last  seven   working   days:   410   linear   feet   per   day,   or   725    square 
yards  of  pavement. 

Amount  of  water  used  cannot  be  determined. 

Hauling  of  materials  by  two  motor  trucks  and  one  wagon. 

Cost  of  hoist  is  estimated. 
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Standard  Form  for  Tabulation  of  Cost  Data 

State  of Contract  No l., 

Work  Began  or  Completed Began  or   Finished  Concrete 

Cross  Section  454  in.-fi-H   in. -4)4  in. -10  ft.  wide.     Contractor 

Kquipnient  10  Ton  Roller  ( ) Traction  Engines 

Scarifier  1-3  H.  P.  I'litiip Sand  Washing  Plant  Capacity 

1  Hoist  a  Stone  Trucks 

Daily   Report  — Sept.7,  1914.  


Co. 

.   Working  Days 

Wheel  Scraper"! 


Road  .Ass't 


The  Sooke  Lake  Water  Supply  for  the  City 

of  Victoria,  B.  G. 

Details  of  Dams  at  Sooke  Lake  and  Humpback  Reser- 
voir— An    18-Mile    Pipeline    Brings    Water   to  the  City 

By  C.  H.  Rusf 


TirR  first  water-works  system  for  Victoria  was 
installed  in  1868  by  a  private  company,  who 
pumped  water  from  wells, "rvhich  was  deliver- 
ed through  wooden  i)ipes,  at  a  chari^c  of  three- 
quarters  of  a  cent  a  jj;allon. 

In  1872  the  i,n-o\vth  of  the  town  necessitated  a  more 
adequate  supi)ly,  and  the  cit)'  investigated  the  possi- 
bility of  obtaining  a  supply  from  Elk  Lake,  which  is 
situated  in  a  north-easterly  direction  about  five  miles 
from  the  city.  The  official  report  made  estimated  that 
a  supply  of  two  and  a  half  million  gallons  daily  could 
be  i>rocin-ed,  and  work  towards  t)1)taining  water  from 
this  source  was  proceeded  with.  Until  recently  the 
water  was  procured  from  this  lake  by  two  pipe  lines — 
one  a  gravity  supply  to  the  lower  ])art  of  the  city,  the 
other  carrying  the  water  to  the  North  Dairy  Pumic- 
ing Station,  where  it  was  pumped  to  Stnith's  flill  Re- 
servoir. Three  slow  sand  filter  beds  were  established 
at  l"'lk  Lake.  In  recent  years  these  have  been  workcil 
beyond  their  capacity. 

Owing  to  the  rapid  growth  of  the  city,  the  level  oi 
the  lake  was  lowered  considerably,  and  the  quality 
of  the  water  impaired.  In  1913  arrangements  were 
rnade  with  the  Esquimalt  Water  Works  Company  to 
procure  a  supply  from  them  pending  the  completion 
of  the  Sooke  Lake  scheme,  the  city  agreeing  to  pay  that 
company  six  cents  for  every  thousand  gallons.     The 


Dam  at  Humpback  Reservoir. 

cost  ot  prt)curing  water  from  i'"lk  I  .ako  was  two  cents 
for  every  thousand  gallons. 

In  July,  1911,  owing  to  the  inadequate  capacity  of 
b'lk  Lake,  the  citv  decided  to  look  for  another  source 


of  supply,  and  various  projects  were  considered.  It 
was  finally  decided  to  utilize  Sooke  Lake,  winch  lies 
about  eighteen  miles  north-west  of  Victoria.  The  lake 
was  subjected  to  a  very  careful  investigation,  includ- 
ing the  study  of  rainfall,  runoff,  contour  surveys,  etc.. 


•City  Kngiiieer  ami  Water  Commissioner.  Victoria,  B.C. 


Trestle  carrying  concrete  flowline. 

and  before  the  end  of  1911  tenders  were  called  for. 
The  work  of  finding  a  proper  grade  for  the  flow  line 
was  one  of  great  difficulty,  owing  to  the  dense  forest 
and  rocky  bluffs. 

Sooke  Lake  is  about  four  miles  in  length  and  half 
I  mile  across  at  its  widest  part.  The  area  of  the  lake 
at  low  water,  which  is  555  ft.  above  sea  level,  is  978 
acres.  It  was  decided  to  construct  a  dam  at  the  foot 
of  the  lake  and  raise  the  level  of  the  water  12  ft.  This 
gives  a  total  area  of  1.180  acres,  the  total  watershed 
area  being  31.33  square  miles. 

In  the  scheme  for  the  ultimate  development  it  is 
also  proposed  to  utilize  the  Leech  River  watershed  by 
l)uilding  a  dam  in  the  stream  and  constructing  a  five- 
mile  conduit  to  convey  the  water  to  Sooke  Lake. 
W  hen  this  is  done  a  dam  rising  to  a  height  of  45  ft. 
above  the  present  low-water  level  of  the  lake  is  pro- 
jected, and  it  is  estimated  that  a  daily  flow  of  100 
second  feet  will  be  available,  whilst  the  reser\oir 
storage  above  low-water  level  will  be  17.358.000,000 
Imperial  gallons.  The  initial  project  now  under  way 
by  the  use  of  a  concrete  dam  at  the  outlet  of  the  lake 
gives  a  reservoir  capacity  ab<ive  low-water  o''  '  ~~-  - 
000.000  Imperial  gallons. 

The  contract  provided  that  the  margin  ot  >ooke 
Lake  should  be  cleared  to  15  ft.  alnne  low-water. 
This  affected  300  acres  of  thick  forest,  which  had  to  be 
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cut  down  and  burned.  About  two  miles  of  waggon 
road  along  the  east  side  of  the  lake  had  to  be  con- 
structed, as  the  raising  of  the  lake  covered  the  exist- 
ing road. 

At  the  dam  the  intake  channel  is  excavated  4  ft. 
below  low-water,  where  an  intake  tower  is  constructed, 
controlled  by  seven  sluice-gates.  The  gate  openings 
are  protected  by  screen  cages.    From  the  intake  tower 


Concrete  pipeline  near  Humpback. 

two  lines  of  40-inch  riveted  steel  pipe  are  laid  to  con- 
ve3'  the  water  to  the  screen  house.  Only  one  of  these 
is  in  service  at  present.  In  the  screen  house  is  instal- 
led a  set  of  twelve  screens  with  a  mesh  of  forty  open- 
ings to  the  inch.  "Below  these  are  the  measuring  weir 
and  cascade  steps.  The  screen  house  is  of  concrete, 
with  a  concrete  roof,  and  a  sink  is  provided  for  wash- 
ing the  screens. 

The  dam  is  a  composite  structure,  the  west  end  be- 
ing an  earth  embankment  with  a  concrete  core  wall 
bonded  into  the  natural  rock.  From  the  screen  house 
to  the  east  abutment  an  ogee  weir  section  200  ft.  long 
is  built,  which  is  generally  about  15  ft.  above  the  foun- 
dation of  natural  rock. 

Three  alternative  plans  were  considered  in  connec- 
tion with  the  flow  line,  and  the  bids  resulted  in  a  de- 
cision to  lay  a  reinforced  concrete  pipe  line,  tlie  grade 
being  one  in  one  thousand. 

The  plans  called  for  a  pipe  40  inches  in  diameter 
with  3-inch  thickness  of  walls,  but  it  was  finally  de- 
cided by  arrangement  with  the  contractors,  without 
any  additional  cost,  to  lay  one  of  42  inches.  The  con- 
crete pipes  are  made  in  4-ft.  lengths.  Fifty-four  per 
cent,  of  this  line  is  on  curves.  This  will  give  a  daily 
flow  of  approximately  twenty  million  Imperial  gallons. 

A  right-of-way  100  ft.  wide  was  secured  for  the  pipe 
lines,  all  trees  were  cut  down,  and  also  any  tall  trees 
outside  the  strip  which  in  falling  might  damage  the 
pipe.  The  pipe  is  not  covered  except  in  a  deep  cut  at 
Humpback,  where  slides  might  occur. 

At  each  2,000-ft.  point  on  the  conduit  line  there  is 
an  open  standpipe,  and  all  inverted  siphons,  of  which 
there  are  six,  have  waste  outlets  at  the  bottom  con- 
trolled by  six-inch  gate  valves.  The  pipe  for  siphons 
was  made  of  4-inch  walls,  with  heavy  steel  reinforce- 
ment, varying  in  quantity  according  to  the  head.    The 


deepest  siphon  is  600  ft.  in  length,  and  has  a  maximum 
head  of  90  ft. 

One  of  the  difficulties  in  connection  with  this  pro- 
ject was  the  securing  of  a  reserve  reservoir  at  the  pro- 
per elevation  and  in  fairly  close  proximity  to  the  city. 
A  suital)le  site  was  finally  located  at  Coldstream  at 
the  Humpback  Road,  about  10^  miles  from  Fountain 
Square  in  V'ictoria.  This  reservoir  has  a  storage  ca- 
pacity of  136  million  gallons,  and  covers  an  area  of 
SSyi  acres,  from  which  it  was  necessary  first  to  clear 
a  very  thick  forest.  The  earth  on  a  portion  of  the 
reservoir  site  is  of  black  soil  of  a  peaty  nature,  and 
this  was  covered  with  a  6-inch  layer  of  clean  sand  and 
gravel. 

The  dam  is  about  560  ft.  in  length  and  60  ft.  in 
height,  and  contains  about  9,000  cubic  yards  of  ma- 
sonry. 

The  gate  house,  with  control  valves  and  screens,  is 
provided  at  the  dam,  and  two  cast-iron  outlet  pipes 
34  inches  in  diameter  are  installed  for  the  deliverj'  to 
the  pressure  main.  The  water  flows  into  the  reser- 
voir from  the  flow  line  over  a  series  of  steps,  and  there 
is  also  constructed  a  by-pass  24  inches  in  diameter 
whereby  the  water  can  be  taken  direct  from  the  flow- 
line  to  the  pressure  main  without  entering  the  reser- 
voir. In  addition  to  the  by-pass,  there  is  a  pipe  with 
a  submerged  outlet  controlled  by  a  butterfly  valve. 

P'rom  Humpback  reservoir  the  water  is  delivered 
to  the  city  through  a  36-incli  riveted  steel  pipe.  It 
was  not  considered  advisable  to  deliver  the  pipe  di- 
rect to  the  city  service  system,  as  the  pressure  woul.d 
be  too  great ;  so  the  water  is  allowed  to  overflow  into 
Smith's  Hill  reservoir,  which  acts  as  a  standpipe.  This 
reservoir  is  situated  at  an  elevation  of  167  ft.  below  the 
water  level  of  Humpback  reservoir,  or  213  ft.  above 
sea  level. 

The  pressure  pipeline  consists  of  two  thicknesses 
of  plate,  20,500  ft.  of  pipe  using  plates  5-16-in.  in  thick- 
ness, and  36,500  ft.  of  pipe  using  4^-in.  plate.    The  pipe 


Pressure  pipe  at  Station  53. 

was  made  in  sections  22  ft.  long,  and  each  pipe  was 
dipped  in  an  approved  coating  mixture.  There  are 
four  concrete  gate  houses  along  the  line.  Inlet  and 
outlet  valves  are  also  attached  at  frequent  intervals. 
A  Yenturi  meter  with  a  recording  apparatus  is  instal- 
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led  in  the  concrete  house  below  the  Humpback  dam, 
by  which  an  accurate  record  is  kept  of  the  water  pass- 
ing through  the  pressure  main. 

The  contract  for  this  work  was  awarded  originally 
to  the  Westholmc  I.umber  Company.  In  April,  1913, 
after  completing  about  38  per  cent,  of  the  work,  the 
Wcstholme  Lumber  Company  al)andoned  the  contract, 
and  the  work,  with  the  exception  of  contracts  being  let 
for  the  construction  of  the  concrete  flow  line  and  the 
pressure  pipe  lines,  was  carried  out  by  a  force  accoimt. 
This  involved  the  construction  of  27  miles  of  railway 
track  on  the  concrete  flow  line  with  a  gauge  of  2  ft., 
the  erection  of  a  number  of  wooden  trestles  over  the 
different  canyons,  and  also  reinforced  concrete  trestles 
and  a  steel  bridge  crossing  Sooke  River  for  carrying 
the  pipe,  and  the  construction  of  the  dam  at  Sooke 
I^ake  and  Humpback,  also  the  completion  of  the  clear- 
ing at  Sooke  I^ake  which  had  not  been  finished  at  the 
time  the  contractors  abandoned  the  work. 

A  number  of  camps  were  erected  at  different  points, 
and  a  large  force  of  men  were  employed.  The  wages 
]jaid  were  $2.75  for  eight  hours.  The  men  were  charg- 
ed one  dollar  a  day  for  their  board,  and  medical  ser- 
vice was  furnished  by  the  city  Medical  Health  Officer 
free  of  charge. 

During  the  construction  of  this  work,  some  parts 
of  which  were  of  a  very  hazardous  nature,  no  fatal 
accidents  occurred. 

The  contracts  for  the  flow  line  and  pressure  pipe 
lines  were  awarded  to  the  I'acihc  Lock  Joint  Pipe 
Company  and  the  Burrard  Engineering  Company,  re- 
s])ectively,  and  both  these  firms  completed  their  work 
in  a  most  satisfactory  manner. 

The  following  are  a  few   data  in  coiniection   with 
this  work  :— 
.'\rea  of  Sooke  Lake  at  605  ft.  elev.  city  datuin  .        U78  acres 

After  13-ft.  rise,  area 1,180  acres 

Land  clearing  around  the  lake iiOO  acres 

Length  of  concrete  fiowline  42  inches  in  diameter  144.040  ft. 

The  first  pipe  was  made  20th  April:  laying  commenced 
Ifitli  May,  1!)I4;  and  the  tlnwlino  was  finished  on  Sth  May, 
1915. 

Length  of  pressure  pipeline,  'MS  inches  in  diameter,  56,- 
677  ft.;  manufacture  of  pipe  was  started  in  July,  1914;  and 
laying   was    finished   January,    1915. 

Total  quantities  of  earth  excavated 180,;i43     cu.  yds. 

Total  quantities  of  rock  excavated    150,517  cu.  yds. 

Total  cost  of  work  to  date  (exclusive  of  land)   ..  .      $1,720,000 
Cost  of  land  on  the  shores  of    Sooke    Lake,    the 
right-of-way  for  the  concrete  fiowline  and  pres- 
sure pipelines,   and   land   reiiuired   for   the   con- 
struction  of   the    Humpback   Reservoir    $:i70.ooo 

.Appro.ximate   cost   of   land    for    the    Sooke     I.ako 
watershed $300,000 

The  population  of  the  city  is  50,000,  and  llie  daily  con- 
sumption of  water  in  winter  averages  60  gallons  per  capita 
head;  in  summer,  80  gallons. 

Mr.  Wynn  Meredith,  rci)rescnting  Sanderson  iK: 
Porter,  was  Consulting  and  Designing  Knginecr. 
Their  Resident  Engineer  for  the  greater  portion  of  the 
time  was  Mr.  Hoyd  ¥Mc.  Mr.  J.  L.  Kaymur  was 
Water  Commissioner  until  Xovembcr,  l'>12,  when  Mr. 
C.  11.  I^ust  was  ai)i)ointed. 


Economy  in  reinforcod-concrete  structures  as  coni- 
l)arcd  with  steel  construction  is  computed  at  from  10 
to  20  per  cent,  for  building  columns  and  floors  by  T.  A. 
Watson, in  a  paper  presented  before  the  Concrete  In- 
stitute, London.  He  asserts  further  that  reinforced 
concrete  is  nearly  always  the  most  suitable  material 


for  bridges  up  to  at  least  300  ft.  in  span.  There  are 
exceptions,  but  the  mere  question  of  cost  of  mainten- 
ance of  a  steel  bridge  is  enough  to  condemn  it;  and 
this,  coupled  with  the  fact  that  the  life  of  many 
wrought-iroii  bridges  has  been  only  about  65  years 
and  that  steel  cannot  be  expected  to  last  any  longer, 
is  a  strong  argument  in  favor  of  reinforced  concrete. 
Apart,  however,  from  the  question  of  maintenance, 
the  saving  effected  in  cost  of  reinforced  concrete  over 
steel  bridges  is  sufficient  to  justify  its  adoption,  as 
much  as  40  per  cent,  having  been  obtained  in  a  bridge 
of  42-ft.  span,  26  ft.  wide  between  parapets. 

A  Simple    Method  of  Applying   Liquid 
Chlorine  Under   Pressure 

THERI']  are  a  number  of  water  plants  in  the 
United  States  using  pressure  filters  in  which 
it  would  be  desirable  to  use  chlorine  or  hypo- 
chlorite of  calcium  as  an  aid  to  rendering  the 
filtered  water  safe. 

As  there  has  been  no  very  satisfactory  method 
heretofore  for  thus  treating  the  filtered  water  under 
pressure  with  liquid  chlorine,  engineers  have  resorted 
to  the  plan  of  applying  the  chlorine  solution  to  the  raw 
water,  and,  by  using  a  considerable  amount  more  than 
would  be  necessary  otherwise,  the  bacterial  purifica- 
tion of  the  filtered  water  can  be  maintained  at  the  de- 
sired degree.  However,  this  phase  of  water  purifica- 
tion has  been  the  principal  reason  why  many  engi- 
neers prefer  open  gravity  filters  to  pressure  filters,  be- 
cause with  the  former  the  chlorine  solution  can  be 
discharged  directly  into  the  filtered  cfllluent  where 
it  does  the  most  effective  work. 

The  following  plan  would  seem  to  be  satisfactory 
for  accomplishing  this  result  with  pressure  filters. 

Assuming  that  we  are  using  liquid  chlorine  instead 
of  hypo-chloritc  of  calcium,  the  needle  valve  connect- 
ing the  top  of  the  liquid  chlorine  tank  would  be  opened 
sufficiently  to  discharge  the  desired  amount  of  chlorine 
gas  to  a  unit  of  time.  This  chlorine  gas  would  be 
conducted  up  through  five  or  six  feet  of,  say,  8-in.  ver- 
tical pipe  (concrete  or  terra-cotta),  filled  with  broken 
pumice  stone.  At  the  toj)  of  the  tank  is  sprayed  the 
purilied  water,  which,  passing  down  throiigh  the 
broken  stone,  takes  the  chlorine  gas  into  solution  and 
discharges  into  a  small  tank  of,  say,  twenty  gallons 
capacity.  This  tank  is  maintained  at  a  constant  level 
by  means  of  a  float  valve  which  controls  the  sprayed 
su])ply  of  purified  water.  The  solution  from  the  small 
tank  is  then  pumjjcd  into  the  discharge  main  beyond 
the  pressure  filters  by  means  of  a  reciprocating  pump 
operated  by  either  a  water  motor,  electric  motor,  or 
a  link  connection  with  the  main  pumping  engine, 
where  this  handles  the  entire  supply,  and  thus  the 
solution  will  be  prt)portional  to  the  rate  of  pumpage. 

In  most  cases  for  small  plants,  where  the  amount 
of  chlorine  is,  say,  from  one  to  four  pounds  to  every 
million  gallons,  it  is  not  imjHirtant  that  the  supply  of 
chlorine  be  in  direct  ratio  to  the  pumpage.  It  is  only 
necessary  that  there  be  sufficient  chlorine  to  sterilize 
])roperly  the  supply,  and  therefore  the  needle  valve  is 
set  so  that  a  given  amount  of  chlorine  can  be  dis- 
charged in  the  unit  of  time,  say  one  day.  and  this  can 
be  readily  effected  by  a  few  trials.  The  strength  of 
the  solution  recommended  should  be  so  weak — say,  1 
part  in  10,000  or  more — that  the  chlorine  is  all  taken 
into  solution,  and  hence  will  not  materially  injure  the 
parts  of  the  small  pump. 

•Uoscribed  by  J.  W.  Ledoox.  Chief  Engineer.  ^limeriCKO  Pipe  and  Con 
struotion  Company,  Philadelphia,  Pa.,  in  EngineerinraDd  ContncUnv. 
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Steam-Turbine-Driven  Centrifugal  Pumps  in 
the   Toronto  Water- Works 


THl"'  two  i)umi)in}^  stations  of  tlie  Toronto  Water- 
works epitomize,  it  mijijlit  l)e  said,  the  whole 
development  of  water-works  jnimping  machin- 
er}'  in  Anierici,  althoiif^h  at  the  ])rcsent  time 
some  of  the  oldest  units  are  hein^  discarded  in  favor 
of  more  modern  and  economical  a])paratus.  The  Jf)hn 
Street  Pumpinjif  Station,  which  is  the  main  station, 
supplies  all  sections  south  of  College  and  (jerrard 
Streets,  and  delivers  water  to  two  lar<^e  mains,  one 
j^oing^  to  the  reservoir  in  the  northern  part  of  the  city 
at  a  pressure  of  20  lbs.,  and  the  other  to  the  centrifuj^al 
pumps  in   tiie   llit;h    Level    l'umi)infi^    Station,    about 
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DeLaval  centrifugal  pumps  in  the  John  Street  Station  o(  the  Toronto  Water- 
works System ;  capacity,  15,000,000  gals,  a  day. 

three  miles  north.  It  contains  two  10,000,000-gallon 
horizontal  compound  Worthington  duplex  pumps, 
which,  though  installed  about  twenty-tive  years  ago, 
are  still  used  at  certain  jieriods.  There  are  also  two 
1 5,000 ,000-gallon  vertical  tri]5le-expansion  high  duty 
reciprocating  pumping  engines  built  after  Allis-Chal- 
mers  designs  by  the  John  Inglis  Company,  of  Toronto, 
installed  eight  and  six  years  ago  respectively,  and  four 
13,500,000-gallon  single-stage  centrifugal  pumps,  oper- 
ating against  a  liead  of  110  lbs.  and  driven  at  750  r.p.m. 
by  Canadian  Westinghouse  1,500  h.p.  motors.  The 
latter  pumps  were  installed  about  two  years  ago,  and 
are  operated  with  Niagara  Falls  power.  There  are 
also  two  5,000,000-gallon  centrifugal  pumps  directly 
connected  to  steam  turbines,  and  two  other  pumps  of 
the  same  capacity  and  make,  directly  connected  to 
Westinghouse  motors,  all  intended  for  high  pressure 
fire  service. 

With  a  view  to  increasing  the  capacity  and  econ- 
omy of  this  station,  specifications  were  issued  in  Octo- 
ber, 1912,  for  machines  of  three  different  types :  (a)  a 
self-contained  vertical  triple-expansion  fly-wheel  plun- 
ger pumping  engine  with  jacketed  steam  cylinders ; 
(b)  a  centrifugal  jjump  driven  by  a  triple-e.xpansion 
condensing  engine,  running  at  a  speed  of  not  over  350 
r.p.m.;  and  (c)  a  centrifugal  pump  driven  by  steam 
turbine,  the  pump  speed  not  to  exceed  750  revolutions ; 
the  capacity  in  each  case  to  be  not  less  than  15,000,000 
Imperial  gallons  of  water  for  24  hours  against  a  pres- 
sure difference  of  105  lbs.  to  a  square  inch  between  the 
suction  and  discharge  mains.  It  was  provided  in  the 
specification  that  a  duty  in  excess  of  100,000,000  foot 
lbs.  to  a  thousand  lbs.  of  saturated  steam  should  be 
guaranteed,  with  a  bonus  of  $1,500  for  each  million 
foot  lbs.  in  excess  of  the  guarantee,  the  total  bonus  not 


to  exceed  $10,000,  and  a  ])enalty  of  $2,000  to  be  im- 
posed for  each  million  foot  lbs.  less  than  the  guarantee, 
a  deficiency  of  more  than  5,000,000  foot  lbs.  below  the 
guaranteed  duty  to  render  the  i)umi)  subject  to  rejec- 
tion. It  was  |)ro\ided  further  that  the  steam  pressure 
should  be  150  lbs.  gauge  at  the  boiler,  and  that  the 
steam  should  not  contain  more  than  Ij/j  per  cent.  f)f 
entrained  water ;  also  that  the  steam  consumed  by  the 
auxiliary  ])umps,  jackets,  reheaters,  air  pumps,  air 
compres.sors,  boiler  feed  pum])s,  all  of  which  were  to 
be  supplied  by  the  contractor,  was  to  be  included  in 
figuring  the  duty. 

The  decision  as  to  the  type  and  make  of  pump  was 
made  on  the  basis  of  net  economy,  or  lowest  cost  to  the 
gallon  of  water  handled — that  is.  interest  and  deprecia- 
tion charges  on  the  cost  of  machinery,  foundations  and 
buildings  and  expenses  for  labor  and  sup])lies  were 
taken  into  consideration  as  well  as  steam  consumption. 
By  requiring  the  contractor  to  supply  the  condensing 
equipment,  and  by  charging  him  with  the  head  con- 
sumed in  friction  in  the  condenser  and  with  the  steam 
recjuired  for  o])erating  the  condenser  ])uni])s,  full  op- 
])orttmity  was  given  to  the  turbine  manufacturer  to 
take  advantage  of  the  better  use  which  the  steam  tur- 
bine can  make  of  liigli  vacuums  as  compared  with  the 
reci))rocating  engine. 

The  contract  was  awarded  to  the  Turbine  Equip- 
ment Company,  Limited,  of  Toroiitt),  representing  the 
DeLa\al  Steam  Turbine  Company,  of  Trenton,  New 
Jersey,  for  a  1,400  h.]).  steam  turbine  designed  for  a 
speed  of  3,600  r.i).m..  driving,  by  means  of  doul)le  heli- 


One  of  the  two  24,000.000-gal.  DeLaval  geared  turbine-driven  centrifugal 
pumping  units  in  the  John  Street  Station. 

cal  speed-reducing  gears,  two  24-in.  centrifugal  pumps 
to  operate  at  600  r.p.m.  The  turbine  is  of  the  impulse 
pressure-stage  type,  and  contains  14  stages.  The  gear 
is  of  the  three-pinion  bearing  type,  and  is  connected  to 
the  turbine  and  to  the  pump  shaft  by  flexible  coup- 
lings. Both  turbine  and  gear  are  lubricated  by  a  grav- 
ity .system,  an  oil  pumj)  attached  to  the  governor  shaft 
forcing  the  oil  through  a  cooler  to  an  overhead  tank, 
from  which  it  nuis  to  the  bearings.  The  larger  gear 
bearings  and  the  i)ump  bearings  are  ring  oiled. 

The  two  pumps  are  of  the  single-stage  double-suc- 
tion type,  and  are  operated  in  series — that  is,  the  dis- 
charge from  the  first  pump  is  carried  to  the  suction  of 


June  23,  1915 


THE    CONTRACT    RECORD 


657 


the  second  pump.  The  pumps  are  primed  by  a  single 
steam  ejector  connected  to  the  top  of  each  pump  cas- 
ing. 

The  condenser,  built  by  the  C.  II.  Wheeler  Manu- 
facturing Company,  is  of  the  water-works  type,  in 
which  the  steam  is  inside  the  tubes  and  the  water  out- 
side, and  contains  1,500  .sq.  ft.,  made  up  of  one-inch 
brass  tubes  each  7  ft.  2  ins.  long.  All  of  the  water 
handled  by  the  main  pump  passes  through  the  con- 
denser. The  air  pump  is  of  the  wet  vacuum  type,  the 
steam  end  being  of  the  ordinary  slide-valve  type,  con- 
trolled by  throttling  governor.  The  steam  for  driving 
the  air  pump  is  taken  from  the  main  sui)ply  pipe  be- 
tween the  separator  and  the  steam  turbine.  As  no  oil 
is  allowed  to  reach  the  inside  of  the  turbine,  the  con- 
densed steam  is  ])assed  into  the  hot  well  and  deli\ered 
to  the  boilers  by  a  triplex,  single-acting  i)oiler  feed 
l)ump  driven  by  chains  from  the  main  pumping  unit. 

Jhe  acceptance  test  on  this  pump  was  run  on  No- 
vember 30  and  December  1,  1914,  under  the  supervis- 


Rcar  view  of  15,000,000'gal.  turbine-driven  pump. 

ion  of  Prof.  Robert  W.  Angus,  of  the  University  of 
Toronto,  assisted  by  senior  students  from  that  institu- 
tion. The  contractor  was  represented  by  Mr.  C.  R. 
Waller,  Chief  luigineer  of  the  DeLaval  Steam  Turbine 
Com])any,  and  the  purchaser  by  Mr.  McRae,  Chief  En- 
gineer of  the  pumping  station.  Throughout  the  test, 
which  was  of  twenty-four  hours'  duration,  suction  and 
discharge  pressures,  Venturi  meter  and  condensate 
weight  readings  were  taken  every  seven  and  a  half 
minutes,  while  the  steam  main  and  nozzle  pressures, 
vacuum,  speed,  and  calorimeter  readings  were  taken 
every  fifteen  minutes.  All  gauges  were  calibrated 
botli  before  and  after  the  trial  and  the  scales  examined 
and  certified  by  a  Covernmcnt  inspector.  The  baro- 
metric pressure  during  the  test  was  obtained  from  the 
records  of  the  Meteorological  (Office.  The  principal 
final  results  were  as  follows: 

Steam  pressure  in  main,  148  lbs.  per  sq.  in. 

Steam  pressure  at  turbine  nozzles,  137.4  lbs.  per  sq. 
in. 

Absolute  condenser  i)ressure,  1.06  in.  of  mcrcmy. 

Pressure  dififerencc  on  pump,  114.1  lbs.  per  sq.  in. 

Moisture  in  steam,  1.05  per  cent. 

Water  delivered,  Imperial  gallons  per  24  hours,  18,- 
373,000. 

Water  horse-power,  1,016.4. 

Dutv  developed  per  1,000  lbs.  oi'  steam  used.  130,- 
499.000." 

Dutv  guaranteed.  1 1S,.^00.000. 


Steam  per  water  horse-power  per  hour-lbs.,  15.18. 

Since  placing  the  first  contract,  two  more  units, 
each  capable  of  delivering  24,000,000  Imperial  gallons 
a  day  against  260  ft.  head,  have  been  ordered  for  the 
same  station,  from  the  Turbine  Equipment  Company, 
Limited;  and  two  DeLaval  pumps,  one  of  20,000,000 
gallons  capacity  against  106  ft.  head  and  one  of  7,500,- 
000  gallons  capacity  against  266  ft.  head,  have  been 
ordered  for  the  High  Level  Pumping  Station. 

The  High  Level  Pumping  Station  is  situated  in  the 
northern  part  of  the  city,  about  three  miles  in  a 
straight  line  from  the  main  pumping  station,  and  sup- 
plies the  district  north  of  College  Street  to  the  Cana- 
dian Pacific  Railroad  tracks,  and  north  of  Gerrard 
Street  in  the  east  of  the  city.  This  pumping  station, 
like  the  main  station,  exhibits  more  or  less  the  history 
of  pumping  engines,  as  it  contains  a  Holly  vertical 
triple-expansion  j)imii)ing  engine,  having  a  capacity  of 
6,000,000  gallons,  and  a  similar  pump  built  by  the  John 
Inglis  Company,  of  Toronto.  There  are  al.so  two 
Blake-Knowles  horizontal  cross-compound  pumps 
having  a  capacity  of  about  4,000,000  gallons.  .Ml  of 
these  pumps  were  installed  about  eight  or  ten  jears 
ago,  and  two  years  ago  eight  electrically-driven  centri- 
fugal pumps  were  installed.  An  extension  is  being 
made  to  this  station  for  housing  the  two  turbine-driven 
centrifugal  pumps,  and  also  two  centrifugal  pumps 
directly  connected  to  Hellis-Morcom  steam  engines. 

The  DeLaval  turbine-driven  centrifugal  pumps  in- 
stalled or  under  contract  for  the  city  of  Toronto  alone 
aggregate  'X),500,000  gallons  a  day  capacity,  and  4,390 
water  horse-power,  .\lthough  the  first  large  DeLaval 
steam-turbine-driven  centrifugal  pump  for  municipal 
water-works  service  was  installed  by  the  DeLaval 
Steam  Turbine  Company  only  three  jears  ago  in  the 
Ross  Pumping  Station,  Pittsburgh,  the  total  capacity 
of  municipal  water-works  pumps  built  or  contracted 
for  by  this  concern  now  exceeds  600,000,000  gallons  a 
day. 


A  "breathing  pipe"  was  described  at  the  recent 
American  Waterworks  .\ssociation  Convention  by  \V. 
F.  Wilcox,  of  Ensley,  .Ma.  Fluctuations  in  pumping 
pressure  caused  a  reeular  heaving  of  a  50-in.  steel  pipe 
line,  amounting  to  5-32  in.,  although  the  movement  to 
those  who  watched  the  "respiration"  of  the  pipe  ap- 
peared much  greater.  The  alternate  flattening  and  ex- 
pansion of  the  line  caused  a  crack  in  the  ground  above 
for  a  length  of  two  miles.  .An  air  chamber  to  take  up 
the  surge  was  installed,  and  this  remedied  the  trouble. 

Erratum. — In  our  issue  of  May  26  we  published,  on  page 
567,  an  article  descriptive  of  the  new  Immigration  Building 
at  Vancouver,  B.  C.  We  are  indebted  to  Mr.  Cole,  engineer 
for  Snider  Brothers  &  Brethour,  Limited,  contractors,  for  the 
preparation  of  this  article,  and  we  regret  the  inadvertent 
omission  of  his  name. 
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Study  of  a  Water  Supply   by    Pumping  for 
Concrete  Road  Construction 

FRKQUKX'I'l.^'  road  builders  are  confronted 
with  the  difficulty  of  obtaining  a  suitable 
water  supply  in  connection  with  concrete  con- 
struction. In  highway  work  the  c<Mitractor 
cannot  always  arrange  for  an  unfailing  supply  of 
water  such  as  his  brother  contractor  in  the  city  may 
obtain,  simply  by  entering  into  a  contract  with  the 
municipality  to  pay  a  stated  sum  of  money  for  sucli 
quantities  of  water  as  he  may  need,  at  the  same  time 
feeling  sure  that  the  supply  required  will  always  ))e 
available  when  needed,  says  a  writer  in  Engineering 
and  Contracting.  In  country  highway  work  the  con- 
tractor must,  in  nearly  all  cases,  depend  upon  streams, 
ponds,  lakes  or  wells  for  a  water  supply,  and  not  in- 
frequently must  ])ump  water  several  miles  to  the  point 
where  concrete  is  being  mi.xed  and  placed.  This  has 
been  the  experience  in  concrete  pavement  construction 
on  that  portion  of  the  old  National  I'ike  between 
Zanesville  and  Hebron,  Ohio.  Toward  the  end  of  the 
summer  many  of  the  streams  from  which  water  had 
been  obtained  ran  very  low  or  nearly  dry,  and  water 
had  to  be  pumped  a  distance  of  2]/i  miles,  in  some 
cases  over  grades  as  great  as  10  per  cent,  for  a  distance 
of  1,000  ft.  Such  problems  as  this  require  that  careful 
layout  of  pipe  lines  and  intmping  plant  facilities  be 
planned  and  installed  so  that  the  cost  of  obtaining 
water  may  be  kept  at  a  minimum. 

For  the  pur])ose  of  illustrating  possible  contingen- 
cies to  be  provided  for  in  work  of  this  kind,  the  accom- 
panying sketch  of  i)i])e  line  requirements  for  water 
supply  between  the  towns  X  and  Y,  shown  bj'  Fig.  1, 
has  been  prepared.  Eight  and  one-half  miles  of  16-ft. 
concrete  pavement,  containing  approximately  80,000 
sq.  3'ds.,  and  lying  between  the  towns  mentioned,  is 
presumed  to  be  tlie  jiiece  of  work  that  must  be  served 
by  tlie  pipe  and  pumping  system  to  be  used.  Common 
labor  is  estimated  at  22^/  cts.  an  hour;  ])ipetitter,  30 
cts.  an  hour;  pumi)ing  engineer,  $3  a  day.  In  the  pro- 
gress of  construction  all  pipe  will  be  hauled  a  distance 
of  8^2  miles,  as  it  will  be  taken  off  the  cars  at  town  X, 
and  after  completion  of  the  work  shipped  from  town 
Y. 

Table  1. — Showing  Total  Head  Against  Which  Water  Must 

be  Pumped 

Length  of 
Line  pipe,  ft. 

A 13,560 

B 12,560 

C 9,920 

D 13,840 

Presuming  that  concrete  will  be  laid  at  the  rate  of 
about  500  sq.  yds.  a  day,  the  job  will  require  213  calen- 
dar days  for  completion.  This  is  based  on  the  experi- 
ence that  not  more  than  75  per  cent,  of  calendar  days 
can  be  counted  as  working  days,  owing  to  holidays, 
Sundays,  and  interruptions  caused  by  unfavorable 
weather.  On  the  accompanying  sketch,  points  P — 1 
and  P — 2  indicate  consecutive  positions  of  pum])  loca- 
tion. Table  1  shows  the  heads  agai.ist  which  the 
water  must  be  pumped. 

From  Table  I,  one  pump  working  against  a  head 
of  346  ft.  or  150  lbs.  is  shown  to  be  sufficient  to  deliver 
15,000  gals,  in  a  10-hour  day.  I'-ifteen  thousand  feet  of 
2-in.  pipe  will  be  sufficient  to  supply  water  for  the  en- 
tire job.  Taking  up  and  relaying  this  pipe  as  the 
work  progresses  will  involve  the  laying  of  47,000  ft. 
of  pipe.  A  conservative  estimate  of  the  time  required 
to  move  the  pump,  set  it  up,  and  place  it  in  running 


Friction 
head.  ft. 

Static 
head.  ft. 

Total 
head,  ft. 

189 

100 

289 

189 

150 

339 

149 

50 

199 

208 

120 

328 

order,  and  to  take  up  the  pipe  line  A  and  place  it  in 
position  to  pipe  line  C,  will  be  two  days. 

Two-inch  Butt  Weld  pipe  weighing  3.6  lbs.  a  Hneal 
foot  will  cost,  new,  about  10  cts.  a  foot  net,  f.o.b.  at 
place  of  purchase;  2-in.  pipe  with  connections  can  be 
rented  for  3  cts.  a  foot  for  the  construction  season,  the 
contractor  paying  the  freight  both  ways.  Two-inch 
gate  valves  cost  $3.00,  1-in.  globe  valves  cost  75  cts., 
and  T's  from  2  to  1  in.  cost  20  cts.  each.  Only  gate 
valves  should  be  used  in  the  main  2-in.  line. 

An  efficient  i)umi)  would  be  a  Z'/z  x  4-in.  Deming, 
single-acting  triplex  plunger  ])umi),  outside  guided 
and  outside  packed,  delivering  25  gals,  a  minute  when 
operating  at  .50  revolutions  a  minute,  when  fitted  with 
16  X  4-in.  tight  and  loose  ])ulleys.  The  approximate 
shipping  weight  for  this  pump  is  1,100  lbs.,  and  the 
cost  is  $125.  To  operate  this  pump  against  the  maxi- 
mum head  eejuivalent  to  a  pressure  of  150  lbs.  will  re- 
(juire  not  less  than  a  5  h.p.  gasoline  engine.  A  gaso- 
line engine  of  suitable  tvpe  for  this  purpose  can  be 
bought  for  from  $100  to'  $125.  Helting,  relief  valve, 
and  such  connections  as  necessary  would  cost  about 
$15. 

This  equi])ment  will  supply  25  gals,  a  minute  work- 
ing against  a  head  not  exceeding  ?>A6  ft.  (To  the  actual 
vertical  head.  1.5  ft.  must  be  added  to  each  100  ft.  of 
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Plan  of  water  supply. 


pil)C,  t(j  compensate  for  friction.) 

pumping  costs  follows: 

Cost  of  equipment  to  be  credited  to  the  job: 

10  2-in.  gate  valves,  at  $3 

50  1-in.  globe  valves,  at  75c 

50  T's,  2  ins.  to  1  in.,  at  20c 

400  ft.  of  hose,  at  15c 

Deming  single-acting  triplex  pump 

4  h.p.  gasoline  engine 

Belting  relief  valves,  etc 

Incidental  accessories 


riie    estimate    of 


I 


30 
37 
10 
50 
125 
125, 
15, 
50. 


00 
50 
00 
00 
00 
00 
00 
00 


Charge  0.17  per  cent,  of  equipment  cost  a  day  for 

depreciation  and  upkeep  for  213  days 

15,000  ft.  of  2-in.  pipe,  rental  and  freight,  at  $0.3>^ 

a  foot   

Labor   for   placing   and    removing   pipe    line   and 

equipment: 
Hauling  15,000  ft.  of  pipe  pumping  equipment  and 

accessories  8^  miles.  30  tons  at  50c.  a  ton-mile 
Laying  and   removing  47,000   ft.   of  pipe   at   50c.   a 

100  ft 

Setting  of  pump  and  engine  twice 

Cost  of  pumping,  including  fuel  and  labor,  say,  160 

working  days  at  $5 


Add    10    per    cent,    for    contingencies    

Net  cost  of  water  for  80,000  sq.  yds.  of  concrete 
pavement 

Net  cost  of  water  to  a  square  yard  of  concrete 
pavement 


.$    442.. 50 

.$     163.85 

487.50 

127.50 

235.00 
20.00 

800 . OO 

$1,833.85 
183.39 

$2,017.24 
$0.0252 


June  2;),  1913 


THE    CONTRACT    RECORD 


«59 


u 

CQ 


u 


a 
o 

E 

U 

'4-1 
U 

> 
o 

'C 

pa 

o 

u 

< 


t*  '   *- 


s  **  - 
-is"* 

■5  C  « 


3^ 
S  V 

-  V 
"Si 

=-  I," 


■51* 

(fl  t»  b 

-  ^^ 


i  _:  J"5 
t-       -   = 

rl.S  "» 

•  '^  -  = 


660 


THE    CONTRACT     RECORD 


June  23,  1915 


09 

B 
'S 

0) 

Q 

(U 

73. 

'u 
CQ 

T3 
(S 
O 

u 

'S 


CO 

(U 

H 
u 
u 

s: 
H 


The  St.  Maurice  cantilever  bridge. 


The  Three  Rivers  C.  P.  R.  crossing. 


The  Surprise  Creels  arch  bridge  near  Glacier,  B.  C. 


lis    g 

5  =  "      = 


«-*  c  5       - 

S  u  o        j:: 

i4  I 


=  M  * 


D   4t   ii 

H  ^  5 


•i«  =  « 


CI  « 


»  —  ■:: 

?2^ 


9vi 


4>  u  4; 
.«  rt  w 


-  ^  .i:        a       o  — , 


4; — 


5        u     4/ 


5        <^    « 


•f.      •-      «  5r 


lit 

C   c   •" 
—  ™— • 


•Ss- 

ISO 


-i:?i      =^ 


«      -  * 


vci 


IT.  at 
«    r 


.2  X 


IS 


?-      >  .£ 


y  3is 


5?  f  u     o  O 

c  a  '    ■- 


June  33,  1915 


THE    CONTRACT    RECORD 


Ml 


Gauging  the  Flow  in  Sewers 


IN  designing  new  relief  or  intercepting  sewers  and 
scwafife  treatment  works  it  is  becoming  a  more 
common  ])racticc  to  gauge  the  flow  of  sewage  in 
existing  sewers.  The  measures  adopted  by  a 
number  of  cities  in  sewer  gauging  were  described  re- 
cently by  ICngineering  and  Contracting  as  discussed 
before  the  Boston  Society  of  Civil  Engineers. 

The  Massachusetts  State  Board  of  Health  uses  a 
com])arativcly  simple  and  inexpensive  type  of  record- 
ing gauge.  It  is  described  substantially  as  follows  by 
lulvvard  Wright,  Jr. 

The  gauge  is  used  mainly  for  measuring  sewage  at 
disposal  works  where  the  sewage  passes  over  a  weir, 
although  it  has  been  used  in  the  measurement  of 
stream  flow  and  in  the  measurement  of  the  flow  of 
trades  and  wastes  where  it  is  possible  to  install  weirs. 

The  gauge,  Fig.  1,  consists  of  a  copper  float  to 
which  a  rod  and  ])encil  are  attached,  and  a  cylindrical 
drum,  which  is  caused  to  revolve  by  an  ordinary  clock 
mechanism.  The  float  rod  engages  in  two  brackets 
which  arc  provided  with  roller  bearings.  The  paper 
u])on  which  the  diagram  is  indicated  is  wrapped  around 
the  drum  and  held  in  place  by  pins  at  the  top  and  bot- 
Icini  and  by  rubber  bands.    The  elevation  of  the  start- 


Fig.  1.- Automatic  gauge  used  by  Massachusetts  Board  of  Health. 

ing  point  in  relation  to  the  crest  of  the  weir  is  obtained 
by  means  of  a  hook  gauge.  The  actual  head  on  the 
weir  is  indicated. 

The  moving  parts  of  the  gauge  are  constructed  of 
brass,  and  while  corrosion  starts  in  very  rapidly,  the 
gauge  is  so  constructed  that  little  or  no  difficulty  en- 
sues from  this  cause  in  its  operation.  The  clock  is  so 
constructed  as  to  run  seven  or  eight  days,  and  cxcei)t 
when  weather  conditions  interfere,  the  gauge  will  nut 
without  attention  for  this  length  of  time. 

Owing  to  the  great  amount  of  moisture  which  at 
times  rises  from  the  sewage  in  the  tanks  where  the 
edge  has  been  used,  it  has  been  found  impossible  to 
])roduce  a  pen-and-ink  diagram,  and,  in  fact,  the  mois- 
ture rising  at  certain  sewage  disposal  works  has  been 
so  great  that  the  paper  would  be  torn  l)y  the  i)encil, 
and  to  overcome  this  the  very  best  quality  of  paper 
has  been  used. 

The  most  remarkable  feature  about  this  gauge  is 
that  its  cost,  exclusive  of  the  weir,  is  only  about  $25 
or  $30,  which  includes  about  $4  for  the  clock  mechan- 
ism. 

The  gauge  is  very  sensitive  and,  in  fact,  the  effect 


of  matters  rising  with  gas  in  the  sewage  in  the  mea- 
suring tanks  under  the  float  has  frequently  been  in- 
dicated. Most  of  the  inaccuracy  is  due  to  the  floating 
matters  in  the  sewage,  which  displace  the  float  and 
tend  to  clog  the  weir. 

The  flow  of  the  sewage  at  the  sewage  dis|K>sal 
works  at  Marlboro,  Mass.,  is  measured  by  means  of 
a  tra])e7.oidal  or  Cippolctti  weir,  placed  in  a  channel 
leading  to  the  sedimentatif)n  tanks.  The  sewage  en- 
ters the  screen  chamber  through  a  long  cast-iron  pij>e 
siphon,  ]>asses  through  a  coarse  bar  screen,  and  along 
a  channel  7  ft.  wide  to  a  trapezoidal  weir.  The  crest 
of  this  weir  is  2  ft.  long  and  the  sides  have  a  batter 
of  1  in  4.  The  crest  of  the  weir  is  set  18  inches  above 
the  floor  of  the  channel.  The  weir  itself  is  made  up 
of  6-in.  by  334-in.  by  yi-in.  steel  angles  bolted  together 
and  set  in  concrete.  The  inner  edge  or  crest  is  planed 
to  a  true,  sharp  edge.  The  dei)th  of  flow  over  the  weir 
is  measured  either  directly  by  hook  gauge  or  rule,  or 
by  means  of  a  recording  gauge  of  the  Bristol  tyjie. 
This  description  is  by  Frank  ,\.  Marston. 

The  original  plan  provided  a  cast-iron  pipe  well, 
with  comicction  to  the  channel  a  few  feet  above  the 
weir,  in  which  the  diajihragm  was  suspended.  The 
recording  gauge  was  fastened  to  the  wall  of  the  screen 
house.  After  operating  the  i)lant  for  several  months 
it  was  foimd  that  considerable  sludge  and  scum  col- 
lected in  the  diajihragm  well  and  ])rovcd  to  be  ob- 
jectionable, although  it  may  not  have  had  any  serious 
effect  on  the  diaphragm  or  on  the  operation  of  the 
recording  gauge.  Because  of  this  collection  of  scum 
the  diaphragm  was  removed  from  the  well  and  was 
susi)endcd  in  the  channel  itself,  which  arrangement  has 
])rovcd  more  satisfactory. 

The  average  depth  of  flow  is  obtained  from  the  cir- 
cular chart  by  the  use  of  a  circular  planimeter,  and  the 
quantity  discharged  by  the  trapezoidal  weir  is  com- 
puted from  the  following  formula: 

y  =  3.366  2/3  L  hV*. 

Q  —  quantity  in  cu.  ft.  per  second. 

L  =  length  of  crest  of  weir  =  2  ft. 

h  =r  head  on  crest  in  feet. 

In  the  design  of  the  ])lant,  the  possibility  of  using 
a  \'cnturi  meter  or  some  other  form  of  measuring  a|>- 
paratus  was  considered,  which  would  obviate  the  ne- 
cessity of  constructing  an  open  channel  with  its  at- 
tendant difficulties  due  to  the  deposition  of  solid  mat- 
ter, but  it  was  felt  that  the  city  would  not  be  justified 
in  going  to  additional  expense  for  this  purixjsc. 

The  trajjezoidal  form  of  weir  was  chosen  because 
of  the  great  variation  in  flow  to  be  measured.  During 
dry  weather  single  daily  flows  have  been  recorded  as 
low  as  150.000  gallons  in  twenty-four  hours,  and  dur- 
ing the  s|)ring  flow  has  reached  as  high  as  2,300,000 
gallons  in  twenty-four  hours  for  a  single  day. 

In  studying  the  operation  of  the  plant,  it  was  found 
desirable  to  know  the  number  of  doses  di.scharged  by 
the  automatic  siphon  from  the  dosing  tank  each  day. 
and  to  obtain  this  information  Mr.  George  A.  Stacy, 
the  Superintendent,  installed  another  Bristol  gauge  in 
the  dosing  tank.  This  new  gauge  has  operated  in  a 
more  satisfactory  manner  than  the  other,  i>erhaps  part- 
ly due  to  the  fact  that  the  diaphragm  is  immersed  in 
settled  sewage.  The  charts  obtained  from  this  new 
gauge  have  been  satisfactory  and  of  considerable  value. 

They  show  the  rise  and  fall  of  the  sewage  level  in 
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the  dosing  tank,  and  are  used  not  only  as  a  check  on 
the  quantity  of  sewage,  but  especially  to  determine 
the  quantity  applied  to  the  various  filter  beds. 

After  about  one  year's  service,  a  new  rubber  dia- 
phragm was  installed  in  the  screen  chamber  gauge. 
The  old  diaphragm  appeared  to  have  been  attacked 
by  something  in  the  sewage,  possibly  sulphides,  which 
partially  rotted  the  rubber. 

From  the  beginning  of  the  operation  of  the  re- 
cording gauge  in  the  screen  chamber,  the  attendant 
has  kejJt  daily  readings  of  the  depth  of  flow  over  the 
weir,  measured  directly  at  a  point  a  short  distance 
above  the  weir.  The  attendant  was  instructed  to  take 
these  measurements  at  approximately  4  o'clock  each 
afternoon,  and  from  the  data  thus  obtained  it  has  been 
possible  to  check  the  readings  of  the  recording  gauge 
and  to  fill  in  the  records  for  the  periods  that  the  gauge 
was  out  of  commission. 

A  number  of  daily  records  were  selected  as  being 
representative  of  the  variations  in  flow,  and  from  these 
a  curve  was  ])lotted  showing  approximately  the  per- 
centage which  the  4  o'clock  i).m.  rate  of  flow  is  of  the 
average  for  the  entire  day  for  varying  rates  of  flow. 
By  means  of  this  curve  the  average  daily  flow  was 
estimated,  having  as  a  basis  a  single  measurement 
made  at  4  o'clock  in  the  afternoon.  The  results  have 
been  reasonably  close  and  furnished  a  fair  check  on  the 
working  of  the  gate.  The  Marlboro  sewerage  system 
is  largely  on  the  separate  plan,  so  that  the  variation 
in  flow  of  sewage  through  the  day  is  quite  regular  for 
certain  average  flows. 

The  experience  with  this  type  of  recording  gauge 
at  Marlboro,  although  somewhat  adverse,  is  not  of  a 
sufficiently  serious  nature  to  prevent  the  gauge  being 
used  in  other  places.  The  experience  seems  to  point 
out,  however,  that  it  is  very  imj)ortant  that  the  gauge 
be  thoroughly  tested  at  the  factory  before  it  is  in- 
stalled, and  that  every  precaution  be  taken  to  make 
sure  that  the  tube  connecting  the  diai)hragm  with  the 
recording  gauge  be  absolutely  air  tight.  It  is  also  of 
advantage  to  have  the  diaphragm  immersed  in  as  near- 
ly clear  water  as  possible,  although  the  gauge  has 
operated  successfully  in  what  might  be  called  thick 
sludge.  Apparently  septic  sewage  has  some  action  on 
the  rubber  of  the  diaphragm,  requiring  its  renewal 
perhaps  once  a  year,  but  this  can  be  easily  done  by  a 
man  of  average  mechanical  ability  and  should  not  be 
a  source  of  serious  trouble.  Where  a  slight  leak  does 
occur  in  the  pressure  tube  or  in  some  other  part  of 
the  mechanism,  it  is  exceedingly  hard  to  locate  and 
much  harder  to  remedy.  On  the  whole,  the  records 
obtained  in  Marlboro  have  been  very  valuable,  and  ex- 
perience seems  to  justify  this  type  of  instrument  as 
against  a  more  expensive  type,  under  the  conditions 
at  this  particular  plant. 

Some  time  ago  Mr.  Frank  B.  Sanborn  had  occa- 
sion to  install  a  recording  gauge  for  measuring  the 
flow  of  the  sewage  of  the  city  of  Providence,  R.  I.,  and 
some  features  of  the  installation,  here  described,  are 
somewhat  unusual. 

The  flow  of  sewage  is  about  24,000,000  gals,  a  day, 
about  one-tenth  of  which  comes  from  a  gravity  sys- 
tem, the  remainder  being  lifted  27  ft.  at  a  point  about 
2,000  ft.  from  the  disposal  works. 

The  pumping  plant  consists  of  three  Holly  engines, 
each  of  which  is  connected  with  two  centrifugal  pumps, 
whose  combined  capacity  is  43  million  gallons  a  day. 

The  large  size  of  these  units  necessitates  a  system 
of  intermittent  pumping  during  periods  of  small  flow, 
as  at  night,  or  on  Sunday,  the  sewage  at  such  times 


being  allowed  to  rise  to  a  certain  height  in  the  large 
sewer  leading  to  the  pumping  station,  when  the  pumps 
are  started,  and  operated  until  a  certain  low  level  is 
reached. 

The  discharge  from  the  pumps,  together  with  that 
from  the  gravity  system,  flows  through  an  88-in.  con- 
duit into  a  semi-circular  open  mixing  channel,  150  ft. 
long  and  16  ft.  wide.  In  this  channel  are  placed  20 
slate  baffles,  set  6  ft.  apart  on  alternate  sides,  and  pro- 
jecting 6  ins.  beyond  the  centre  line  of  the  channel. 
From  this  channel  the  sewage  flows  directly  to  the 
four  large  sedimentation  tanks. 

Briefly,  the  conditions  to  be  met  with  were  as  fol- 
lows : 

The  location  of  the  weir  was  limited  to  the  mixing 
channel,  in  which  the  baffles  caused  a  very  great  agita- 
tion of  the  sewage. 

The  weir  had  to  be  higher  than  the  level  of  the 
sewage  in  the  tanks,  to  be  independent  of  variations 
in  the  method  of  operation. 

It  had  to  be  as  low  as  possible,  to  avoid  increasing 
the  work  of  the  pumps. 

The  opening  of  the  weir  had  to  l)e  sufficient  to  ac- 
commodate a  flow  of  120,000,000  gallons  a  day. 

The  recording  device  had  to  give  an  accurate  re- 
cord of  the  flow,  without  being  so  delicate  as  to  be  dis- 
turbed by  momentary  variations  in  height,  due  to  cur- 
rents in  the  mixing  channel. 

Owing  to  the  sudden  fluctuations  caused  by  start- 
ing and  stopping  the  pumps,  the  chart  had  to  be  in 
terms  of  volume  rather  than  of  height,  so  that  the 
total  flow  each  day  could  be  determined  by  the  use 
of  the  planimeter. 

Since  the  weir  would  not  correspond  to  the  require- 
ments of  any  formula,  the  actual  flow  had  to  be  deter- 
mined by  experiment. 

A  location  was  chosen  at  the  last  baflle  in  the  mix- 
ing channel,  and  a  10-ft.  rectangular  weir  was  placed 
at  this  point,  having  its  crest  9  inches  above  the  level 
of  the  sewage  in  the  tanks,  and  1  inch  above  the  top  of 
the  baffle. 

This  greatly  reduced  the  agitation  in  the  mixing 
channel,  but  it  was  thought  that  the  fall  over  the  weir 
would  give  as  good  results  as  the  former  flow  through 
the  baffles. 

By  placing  the  weir  at  this  location  and  height,  no 
change  was  made  in  the  conditions  at  the  mouth  of  the 
88-in.  conduit  leading  from  the  pumps. 

At  a  point  12  ft.  ui)-stream  a  3-in.  pipe  was  built 
into  the  wall  of  the  channel,  3  ins.  lower  than  the  crest 
of  the  weir.  This  ])ipe  was  carried  into  a  large  man- 
hole, and  another  pipe  was  laid  from  the  manhole  to 
a  12-in.  stand-pipe.  The  large  amount  of  water  in  the 
manhole  prevented  the  making  of  a  wide  line  on  the 
chart  due  to  momentary  fluctuations  in  height. 

The  weir  was  then  calibrated  by  experiment,  the 
flow  being  measured  in  the  various  tanks  of  the  plant, 
while  obser\  ations  were  made  of  the  height  at  the  weir. 

Points  were  thus  obtained  at  rates  varying  from 
two  million  to  seventy-five  million  gallons  a  day,  and 
a  curve  was  plotted  to  show  the  flow  at  any  given 
height. 

The  recording  instrument  selected  was  the  weir- 
gauge  made  by  the  Hydro  Manufacturing  Company  of 
Philadelphia.  This  instrument  was  intended  to  re- 
cord height  directly,  and  in  order  to  get  a  record  in 
terms  of  volume,  the  usual  device  was  employed  of 
introducing  between  the  float  and  the  recording  pen 
a  cam  or  spiral  which  should  be  designed  according 
to  the  formula  for  this  weir.    An  8-in.  float  was  placed 
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in  the  staiulpii)e,  and  connected  by  a  cord  to  a  counter- 
weighted  drum,  having  a  diameter  of  5  inches. 

On  one  end  of  this  drum  was  fastened  a  sheet-iron 
disc,  30  inches  in  diameter,  and  on  the  surface  of  this 
disc,  raised  on  blocks  j/2  in.  high,  was  placed  a  brass 
track,  whose  curve  was  such  that  the  distance  from  the 
centre  increased  one-tenth  of  an  inch  for  each  million- 
gallon  increase  in  the  rate  of  flow. 

On  this  track  was  made  to  travel  a  small  wheel, 
whose  axle  was  attached  to  the  lower  end  of  a  vertical 
rod,  on  the  upper  end  of  which  was  fastened  the  pen- 
carriage  of  the  recording  device.  By  this  means  a 
chart  was  cjbtained  which  could  be  reduced  to  gallons 
per  day  l)y  the  use  of  an  ordinary  planimeter.  After 
the  device  was  in  place  it  was  repeatedly  checked  in 
amounts  up  to  7,000,000  gallons,  by  actual  measure- 
ment in  the  sedimentation  tanks. 

The  engineering  dei)artnient  of  Newton,  Mass., 
maintained  sewer  gauging  apparatus  at  three  of  the 
connections  of  its  sanitary  sewer  system  with  the  met- 
ropolitan trunk  sewer  near  the  Charles  River  for  a 
period  of  about  a  year  during  1902  and  1903.  These 
gauges  are  described  as  follows  by  Edwin  H.  Rogers: 

The  gauges  were  in  the  form  of  a  weir,  with  ap- 
paratus to  measure  the  depth  of  flow,  consisting  of  a 
lloat  and  a  connection  therefrom  which  registered  the 
rise  and  fall  of  the  sewage  on  a  perpendicular  revolv- 
ing drum  operated  by  clockwork.  No  reduction  gear 
was  used,  the  actual  rise  and  fall  l^eing  recorded.  The 
drums  revolved  once  a  week,  requiring  the  renewal  of 
the  record  chart  every  seven  days. 

The  weirs  were  located  in  manholes  of  the  sanitary 
sewers,  and  as  their  crests  were  raised  from  1  to  2  ft. 
above  the  invert  of  the  sewers,  they  proved  more  or 
less  of  an  obstacle  to  the  discharge  of  the  solid  matter 
in  the  sewage,  retaining  a  considerable  amount  of 
sludge  which  had  to  be  frequently  removed. 

Considerable  difficulty  was  experienced  in  the  main- 
.  tenance  of  the  clocks,  principally  on  account  of  the 
dampness  which  rusted  out  the  hair-springs  in  their 
escapements  and  also  tended  to  promote  the  growth 
of  mildew  in  the  works  in  such  quantities  as  to  stop 
them  within  a  month,  even  though  they  were  entirely 
enclosed  in  brass  boxes. 

The  results  obtained  were  in  the  main  satisfactory, 
owing  princii)ally  to  the  care  exercised  to  keep  the  ap- 
jKiratus  in  suitable  working  condition. 

In  190(:)  to  1908  attempts  were  made  by  the  depart- 
ment to  record  the  flow  in  three  of  the  main  surface 
drains  of  its  separate  sewer  system  for  the  ])urpose 
of  obtaining  data  relative  to  the  run-off  of  storm  water. 
In  one  drain  a  weir  was  constructed  with  automatic 
registering  apparatus,  but  was  a  failure,  owing  to  the 
sand  and  other  wash  from  the  streets  interfering  with 
the  operation  of  the  apparatus. 

In  another  instance  a  float  was  installed  in  a  cham- 
ber beside  the  drain  and  connected  with  the  invert 
of  the  drain  by  an  inverted  siphon. 

Owing  to  the  amount  of  rise  and  fall  of  the  flow 
it  was  necessar}-  to  use  reduction  apparatus  between 
the  float  and  the  register  chart. 

This  method  of  measuring  the  flow  could  not  be 
considered  a  success,  partly  on  account  of  the  pipe 
comiection  between  the  drain  and  the  chamber  being 
clogged  with  sand  and  other  materials,  and  iiartly 
from  the  difticulay  of  calibrating  the  chart  for  differ- 
ent depths  of  flow  in  the  drain.  The  drain  was  laid 
on  a  3  per  cent  grade  and  the  flow  through  it  caused 


apparent  fluctuations  in  the  float  chamber  which  viti- 
ated the  attempts  to  obtain  accurate  records. 

The  third  installation  consisted  of  a  float  in  a  12-ft. 
by  6-ft.  drain,  connected  by  reduction  gear  with  a 
ck)ckwork  recording  dial.  It  was  found  advi.sable  to 
use  a  boat-shaped  float  of  4-in.  plank,  some  18  ins. 
wide  and  8  ft.  long,  hinged  by  a  10-ft.  rod  to  the  top 
of  the  drain,  which  floated  smoothly  and  did  not  col- 
lect rubbish.  The  clockwork  was  housed  outside  of 
the  drain  in  the  open  air,  thus  avoiding  difficulty  in 
its  maintenance.  This  apparatus  was  in  operation  with 
fairly  successful  results  for  several  months. 

A  self-registering  rain  gauge  was  maintained  in 
conjunction  with  these  gaugings  of  the  drains. 

The  element  of  time  being  an  imi)ortant  factor  in 
the  derivation  of  run-off  data,  it  is  important  that  the 
clocks  in  the  apparatus  be  closely  synchronized,  a  seri- 
ous problem,  owing  to  environment  and  climatic 
changes,  unless  a  system  of  electric  clocks  is  employed. 

After  a  considerable  sum  of  money  had  been  ex- 
pended, it  was  decided  that  the  results  obtained  did 
not  appear  to  justify  the  further  expense  of  mainten- 
ance and  o[)eration  and  the  gaugings  were  discon- 
tinued. 

Various  methods  have  been  employed  for  the  mea- 


Water  statte  register  used  in  Brooklyn  se%ver9. 


surement  of  the  flow  in  Brooklyn  sewers,  and  these 
methods  are  here  described  by  Edwin  J.  Fort. 

Of  the  several  methods  employed  at  Brooklyn  the 
most  successful  have  been  the  use  of  the  self-record- 
ing water  stage  register  and  the  knife-edge  weir. 

The  self-recording  water  stage  register  referred  to 
may  be  used  in  all  sizes  of  sewers  for  domestic  flow 
or  storm  water  run-off.  In  using  this  methtxl  the 
hydraulic  gradient  of  the  flow  is  obtained  by  observa- 
tion and  measurement,  as  is  also  the  cross-sectional 
area  of  the  sewer  for  the  depth  of  flow  observed.  The 
value  of  n,  in  Kutter's  formula,  is  determined  mainly 
by  the  exercise  of  judgment  on  the  part  of  an  experi- 
enced observer,  in  the  absence  of  experimental  data. 
Kutter's  formula  for  velocity  is  then  applied,  and  by 
this  means  the  quantity  of  flow  is  obtained. 

Weir  measurements  are  used  in  exceptional  cases, 
especially  where  the  entire  flow  of  a  drainage  area  or 
district  can  be  weired  in  the  out-fall  trunk  sewer. 

The  gauge  and  weir,  the  description  of  which  fol- 
lows, have  been  used  in  experimental  work  of  this 
character  in  a  number  of  drainage  areas  in  this  bor- 
ough, and  the  results  have  been  quite  satisfactory. 

Objection  may  be  made  that  such  an  estimation  of 
the  value  of  n  is  liable  to  considerable  error,  but  even 
if  this  were  true  (of  course  the  great«<t  .-ir,-  <b.>uld 
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be  taken  to  estimate  the  value  of  n  as  correctly  as 
our  available  information  permits),  the  same  value  is 
also  used  in  designing  sewers,  so  that  any  such  error 
would  be  compensated  in  the  final  result. 

The  equipment  used  to  measure  the  flow  in  sewers 
from  the  run-off  produced  by  rainfall,  consists  of  two 
Frieze  self-registering  water  stage  registers,  and  one 
vertical  drum  sewer  gauge  designed  by  this  bureau. 
Vertical  flood  sticks  or  maximum  depth  of  water 
gauges  are  also  used  to  determine  the  maximum  flood 
wave  for  a  given  storm. 

Figure  2  shows  diagrammatically :  (A)  A  water 
stage  register  placed  on  a  shelf  in  an  indicated  man- 
hole;  (B)  a  copper  ribbon  passing  over  the  trans- 
mission gear  of  the  register;  (C)  a  lead  counter- 
weight attached  to  one  end  of  the  ribbon  to  keep  it 
in  tension  so  that  the  motion  of  the  float  arm  will  be 
transmitted  to  the  recording  device;  (D)  an  adjustable 
float  arm  to  which  the  other  end  of  the  ribbon  is  at- 
tached;  (E)  a  copper  ball  float;  (F)  represents  the 
inner  bottom  of  a  42-inch  sewer;  (G)  the  normal  flow 
line;  (H)  the  inner  top  of  sewer;  (I)  the  manhole,  and 
(J  )  the  head. 

The  gauges  are  calibrated  by  raising  the  float  0.5 
ft.  at  a  time,  and  noting  the  value  of  the  movement 
on  the  recording  device.  In  this  way  calibration  curves 
and  scales  are  drawn. 

When  installing  a  gauge,  the  sewer  in  which  it  is 
to  be  placed  is  carefully  measured,  and  a  curve  plot- 
ted showing  the  value  of  Q  for  all  depths  of  flow.  The 
gauge  is  then  placed  in  pcjsition,  the  ribbon  attached 
to  the  float  arm  and  counter-weight,  a  blank  record 
placed  on  the  drum  and  the  pen  inked  and  pressed 
down  on  the  record  ready  for  recording.  The  ball 
float  is  then  placed  0.5  ft.  from  the  bottom  of  the 
sewer,  the  position  of  the  pen  and  the  elevation  of  the 
float  ball  being  recorded  on  the  blank  record  ;  the  float 
ball  is  raised  5.0  ft.  more  and  the  new  position  of  the 
pen  and  elevation  float  recorded.  This  operation  is 
repeated  until  the  float  ball  has  reached  the  inner  top 
of  the  sewer.  The  elevations  are  then  corrected  for 
the  depth  of  water  required  to  float  the  ball.  By  com- 
paring this  record  with  the  Q  curve,  a  scale  is  made 
so  that  it  will  give  the  value  of  Q  for  any  position  of 
the  pen  on  the  record. 

The  height  of  a  flood  wave  is  shown  on  a  well 
sanded  vertical  flood  stick  by  the  sand  being  washed 
off  as  high  as  the  water  rises.  This  gives  a  very  sharp 
line  for  the  height  of  the  wave,  and  is  of  advantage  in 
determining  the  slope. 

The  use  of  the  weir  is  well  illustrated  by  a  concrete 
example ;  one  of  our  problems  was  to  determine  the 
infiltration  and  the  maximum  and  minimum  flow  of 
sewage  for  a  large  district,  the  population  of  which 
was  about  177,671. 

To  obtain  the  desired  information  a  weir  was  used, 
and  the  flow  automatically  gauged  during  the  entire 
day  and  night  for  each  day  of  the  week. 

The  weir  used  was  located  in  the  out-fall  sewer, 
or  outlet  flume,  and  belonged  to  the  sharp-crested 
type,  with  end  contractions  suppressed.  The  crest 
length  measured  25.84  ft.,  and  the  height  2.17  ft.  The 
head  on  the  crest  when  not  affected  by  storm  or  snow 
water  varied  from  .362  ft.  at  4.30  a.m.  on  Fridays  to 
.543  ft.  at  3.05  p.m.  on  Tuesdays. 

The  device  for  recording  the  heads  consisted  of  an 
automatic  water  stage  register  placed  over  a  "basin" 
pit  located  just  outside  of  the  channel  and  about  16 
ft.  up-stream  from  the  weir  crest.  The  pit  was  con- 
nected with  the  flume  by  means  of  a  3-in.  iron  pipe 


3  ft.  long,  laid  on  the  floor  and  perpendicular  to  the 
side  of  the  approaching  channel.  The  zero  for  the 
register  was  determined  by  means  of  a  hook  gauge 
and  a  Y  level.  The  correction  for  slack  motion  of  the 
register  was  determined  by  the  hook  gauge  to  be  J^ 
of  1  per  cent. 

Bazin's  formula,  Q=  MLD  V2GD,  for  suppressed 
weirs  with  velocity  of  approach,  was  used  to  ])lot  the 
results  of  the  investigation.    It  is  suggested,  however, 


5^ 


MISSjiMIM. 


-~~-:/e-3- 


mm 


^.^ 


s-r- '^^ 


■\3-&  -r- 


W. 


Me+hod    of     Supporting    Slab 


— ■7c'-6' 

Loco+ion   of  6age   Lines 

Stresses  on  Gage  Lines 


^ 


\A 


1 

J 

r — 

/    / 

\j       1/ 

h 

/= 

A  A 

A  A 

No.Z 
«   1 

0 

0       0 

«   1 

Each  Horizon-f-a/ Division  represents 
5,000  lb.  per  sq  in. 
Load  No.  1  =  36Z  fb.  per  so.  if- 
-      '■  S'fJSIb    "    "    « 

Log  of  test  on  special  slab. 

that  Hamilton  Smith's  formula,  Q  =  3.29  LHV%  for 
weirs  of  great  lengths,  may  give  more  accurate  results. 
The  total  mean  flow  for  24  hours  as  indicated  by 
the  gauge  records  was  18,123,000  gals.  The  total 
amount  of  water  supplied  to  the  district  gauge,  ac- 
cording to  information  received  from  the  Water  De- 
partment, was  17.767,000  gals.  The  total  amount  of 
ground  water  (infiltration)  a  day  was  356,000  gals. 
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Test  of  a  Peculiarly  Designed  Concrete  Slab 

THE  accompanying  diagram  gives  the  result  of 
one  test  of  a  series  made  at  Minneapolis, 
Minn.,  on  a  reinforced-concrete  slab  in  which 
an  ordinary  two-way  reinforcement  is  supple- 
mented by  a  spiral  of  reinforcement  lying  on  the  cross- 
rods,  described  by  Engineering  News,  in  building  the 
test  slab,  four  L-shaped  corner  footings  were  set  up 
of  cement  blocks  bounded  with  a  rich  mortar.  A  tim- 
ber beam  was  then  set  across  the  openings,  and  two 
courses  of  brickwork  laid  all  around  on  the  beams  and 
stonework.  Upon  this  brickwork  the  slab  was  cast. 
Subsequently,  piers  were  put  in  under  the  centre  of 
each  wooden  beam.  The  concrete  was  a  1:2:4  mix, 
of  which  two  cylinders  averaged  1,775  Ib.s.  per  sq.  in. 
at  the  end  of  153  days. 

The  reinforcement  consisted  of  a  -jt^-in.  round  spiral 
placed  on  a  two-way  reinforcement  of  ^-in.  round 
rods  spaced  8  in.  c.  to  c.  The  spiral  was  6  ft.  8  in.  in 
diameter  and  was  held  in  position  by  clamping  it  to 
two  %-in.  channels  which  were  so  punched  as  to  serve 
as  spacer  bars.  The  lower  belt  of  rods  was  placed  % 
in.  clear  of  the  forms  in  the  centre  of  the  span  and  -)^ 
in.  clear  of  the  supports,  the  upjier  belt  of  rods  resting 
directly  on  the  lower  belt. 

Gauge  points  (12  in.  c.  to  c.)  were  placed  as  shown 
in  the  diagram,  those  on  the  straight  rods  being  in 
the  lower  belt.  Test  loads  of  pig  iron  were  applied 
109  days  after  the  slab  was  cast.  The  steel  deforma- 
tion shown  in  the  diagram  were  measured  with  Berry 
extensometers. 


Mr.  Sydney  Comber,  building  designer,  lias  removed  his 
offices  from  Greene  .'\venue,  Westmount,  to  :!04-:!0,5  Corona- 
tion Building,  corner  of  St.  Catherine  and  Bisliop  Streets, 
Montreal. 

Mr.  J.  B.  Whitney,  formerly  connected  with  the  Ontario 
Flexotile  Company,  Toronto,  has  been  appointed  Manager 
of  the  Montreal  Flexotile  Floor  Comiiany,  10  Hospital  Street, 
Montreal. 

Mr.  T.  H.  White,  Chief  Engineer,  and  Mr.  M.  H.  Mc- 
Leod,  General  Superintendent,  of  the  Canadian  Northern 
Railway's  western  lines,  have  returned  to  Vancouver  from 
Edmonton. 

Messrs.  R.  S.  and  W.  S.  Lea,  New  Birks  Building,  Mont- 
treal,  have  been  appointed  Consulting  Engineers  in  connec- 
tion with  the  projected  construction  of  a  storage  dam  at 
Chatham,  New  Brunswick. 

Mr.  A.  L.  H.  Renaud,  Manager  of  Lecky  &  Collis,  Lim- 
ited, Montreal,  has  obtained  a  lieutenant's  commission  in  the 
r)7th  Regiment;  while  Mr.  F.  G.  M.  Williams,  sanitary  engi- 
neer, of  Montreal,   is  also  going  to  the  front. 

Mr.  A.  S.  Fairn,  who  was  for  several  years  in  the  ser- 
vice of  the  C.  P.  R.  as  engineer  in  the  construction  of  the 
irrigation  block  in  the  Calgary  district,  has  been  granted  a 
commission  in  the  25th  King's  Own  Scottish  Borderers,  in 
which  regiment  he  enlisted  at  the  beginning  of  the  War. 

Mr.  Edward  C.  Johnstone  has  been  invited  to  join  the 
Toronto  staff  of  the  Dominion  Paint  Works,  Limited.  Mr. 
Johnstone  will  relieve  Mr.  Warner,  the  eastern  representa- 
tive of  the  company,  of  that  part  of  the  business  pertaining 
to  the  repainting  of  factories,  office  buililings,  etc  .  whicli  has 
grown    very    fast. 

At  Taber,  Aha.,  the  death  occurred  recently  ot  Mr, 
H.  Y.  Parker,  formerly  City  Engineer  of  Cranbrook,  B.  C. 
The  late   Mr.    Parker  was   born  at    Norwich,    N,    Y„   in   ISTfi. 


and  graduated  as  a  civil  engineer  from  Cornell  University. 
He  went  west  in  1905,  and  acted  as  City  Engineer  for  Cran- 
brook from  1910  to  1913. 

The  retirement  is  announced  of  Mr.  J.  H.  Kennedy, 
Chief  Engineer  of  Construction  for  the  Vancouver,  Vic- 
toria and  Eastern  Railway.  Mr.  Kennedy  has  had  a  long 
connection  with  the  Great  Northern  Railway,  and  the  com- 
pletion of  the  Vancouver,  Victoria  and  Eastern  from  Mid- 
way to   Hope   relieves  him  of  further  duties. 

Mr.  R.  O.  Wynne-Roberts,  an  article  from  whose  pen 
appears  in  this  issue,  recently  resigned  his  position  as  Con- 
sulting Engineer  to  the  city  of  Regina.  Mr.  Wynne-Roberts 
was  a  visitor  at  the  office  of  The  Contract  Record  last  week. 
We  understand  that  he  intends  visiting  cities  in  Eastern  Can- 
ada and  the  States,  and  it  is  possible  that  he  may  then  pro- 
ceed to  Europe. 

Mr.  Henry  Hadley,  B.Sc.  the  City  Engineer  of  Verdun, 
Que.,  has  resigned,  with  a  view  to  going  to  the  front.  He 
hopes  to  obtain  a  commission  in  the  5th  Mounted  Rifles. 
Mr.  Hadley  was  a  McGill  student,  and  in  addition  to  other 
engineering  vvork  has  taken  part  in  surveying  for  the  Grand 
Trunk  Railway.  During  his  term  of  office  with  the  \"erdun 
Council  the  district  has  grown  at  a  very  rapid  rate,  and 
some  large  civic  works  have  been  carried  out  under  his 
direction. 

Mr.  R.  S.  Lea,  of  the  firm  of  R.  S.  &.  \\ .  S.  Lea.  c.n- 
sulting  engineers,  New  Birks  Building,  Montreal,  returned 
recently  from  a  visit  to  Great  Britain  and  other  parts  of 
Europe.  He  was  in  Austria  when  the  war  broke  out,  and 
was  detained  there  for  two  months,  when  he  and  others 
were  exchanged  for  Austrian  subjects  in  Great  Britain.  While 
in  the  Old  Country  Mr.  Lea  was  consulted  in  connection 
with  various  power  developments  and  other  work  in  Spain 
under  the  control  of  a  large  English  company  operating 
in  that  country.  He  also  took  advantage  of  the  opportunity 
to  visit  a  number  of  the  most  important  water-works  and 
sewerage  systems  in  England,  and  was  afforded  special  facili- 
ties by  Government  and  other  officials  for  making  a  thorough 
investigation  of  the  methods  of  stream  pollution  prevention 
and  the  latest  ideas  relating  to  the  treatment  and  disposal  of 
sewage,  with  particular  reference  to  their  employment  un- 
der conditions  prevailing  in  Canada. 


Brockville  town  officials,  including  Mr.  C.  R.  Deacon, 
Chairman  of  the  Water  and  Light  Commission.  Mr.  EL  J. 
Phillips,  Manager,  and  Mr.  G.  H.  Bryson,  Town  Engineer, 
have  returned  from  a  visit  to  several  United  States  cities, 
where  they  inspected  filtration  plants  of  the  types  under 
consideration  for  use  at  Brockville.  Tenders  have  been  sub- 
mitted to  the  Brockville  Water-works  Department  for  rapid 
sand  filters,  and  the  officials  visited  plants  of  this  type  at 
Niagara,  N.  Y.,  Erie  and  Phoenixville,  Pa.,  and  Trenton,  N.  J. 
They  were  successful  in  obtaining  valuable  information  in 
connection   with   the  operation  of  these  plants. 


Major  T.  A.  Starkey,  of  McGill  University,  commanding 
the  "A"  Sanitary  Section,  has  a  very  high  opinion  of  the 
force  which  is  going  to  France  as  a  sanitary  corps.  The 
work  will  be  of  a  semi-scientitic  nature,  such  as  protecting 
the  water  supply  and  looking  after  general  sanitation.  Prac- 
tically all  the  men  have  had  a  technical  training;  most  of  the 
privates  have  gone  through  a  university  coirrse,  and  they 
include  forestry  engineers,  architects,  civil  engineers,  sanitary 
engineers,  and  a  bacteriologist.  "I  have  a  company  of  trained 
men  who  can  do  anything,  from  looking  after  sanitation  to 
installing  a  sewage  plant  or  designing  and  building  a  bridge," 
■iaid  Major  Starkey.  "The  men  have  been  selected  with  care, 
and  so  many  McGill  students  have  offered,  from  the  vari- 
ous branches  of  scientific  work,  that  I  do  not  think  so  well 
qualified  a  corps  of  military  men  has  ever  left  Canada." 


666 


THE    CONTRACT    RECORD 


June  2.1.  lOI.'i 


ymi/fiA/^  oo/zA^tiic^ibna/ 


Oxz^i/^yCZ/nd  ^^/!g^ 


<y^>w/n  Gz>ajdtJlbOx>a<i/ 


On  account  of  difficulties  in  securing  a  site  for  the  new- 
sewage  disposal  plant  at  Peterborough,  Ont.,  it  is  unlikely 
that  work  will  be  commenced  on  the  construction  of  the 
plant  for  some  time. 

Work  on  the  extension  of  the  Dominion  Government 
wharf  at  White  Rock,  B.  C,  will  be  commenced  immediately 
by  the  Fraser  River  Pile  Driving  Company.  The  wharf  will 
be  completed  in  about  six  weeks. 

At  Kingston,  Ont.,  work  has  been  commenced  on  the 
new  garbage  incinerator.  The  capacity  of  the  plant  will  be 
about  fifteen  tons  a  day,  and  it  is  estimated  that  the  garbage 
production  of  Kingston  at  the  present,  time  is  only  ten  or 
twelve  tons  a  day. 

H.  H.  Pitts,  G.  M.  Pitts,  C.  M.  Pitts,  S.  M.  Pitts,  and 
M.  F.  MacLeod  have  incorporated  the  Pitts  Construction 
Company  at  Ottawa,  Ont.,  to  carry  on  the  business  of  an  en- 
gineering construction  company  and  contractors.  The  cap- 
ital stock  of  the  company  is  $.50,000. 

Press  reports  state  that  the  order  cancelling  the  con- 
tract of  the  Norton  Griffiths  Company  for  harbour  improve- 
ments at  Courtenay  Bay,  N.  B.,  has  been  rescinded.  The 
contract  amounts  to  $7,000,000,  and  its  cancellation  was  due 
to   the   slow   progress   of   the   work. 

The  contract  received  by  the  Canadian  Locomotive  Com- 
pany, Kingston,  from  the  Russian  Government  for  the  manu- 
facture of  fifty  large  locomotives  will  necessitate  increasing 
the  number  of  employees  to  1,000.  At  present  there  are  450 
men  engaged  in  the  manufacture  of  shells. 

The  Swedish  Crucible  Steel  Company  of  Canada,  Lim- 
ited, are  putting  up  a  large  frame  addition  to  their  factory 
at  Walkerville,  Ont.  They  are  erecting  a  cupola  that  will 
increase  their  capacity  of  gray  iron  to  120  tons.  A  number 
of  new  machines  have  been  added  to  the  plant. 

Work  will  be  commenced  shortly  on  the  construction 
of  an  electric  pumping  station  in  connection  with  the  new 
water  supply  for  the  city  of  Sydney,  N.  S.  It  is  understood 
that  the  tenders  have  been  received,  and  that  the  Board  of 
Works  will  let  the  contracts  at  its  next  meeting. 

The  Face  Brick  and  Machinery  Company,  Limited,  has 
been  incorporated  at  Toronto,  with  a  capital  stock  of  $100,- 
000.  The  Provisional  Directors  of  the  company  are  P.  E. 
McMillen,  W.  G.  Sunter,  L.  R.  Whiting,  E.  H.  Leighton,  and 
A.  J.  Langley.  The  firm  will  manufacture  brick  and  brick 
machinery. 

Pile  driving  for  the  salmon  cannery  now  being  erected 
by  the  Liverpool  Canning  Company  at  Herring's  Point,  B.C., 
has  been  completed  by  the  Fraser  River  Pile  Driving  Com- 
pany, and  work  on  the  building  will  be  started  as  soon  as 
materials,  including  timbers  and  lumber  from  the  oid  Schaake 
machine   shops,  are   taken   across   the   river. 

At  Montreal,  Que.,  Hepburn  Brothers,  Limited,  is  the 
name  of  a  firm  incorporated  recently  by  W.  W.  Skinner,  W. 
G.  Pugsley,  G.  G.  Hyde,  C.  M.  Pall.iser,  and  G.  D.  Hodge. 
The  company,  which  has  a  capital  stock  of  $100,000,  has  been 
incorporated  to  manufacture  and  deal  in  all  kinds  of  plant, 
machinery,  and  builders'  and  contractors'   supplies. 

At  Whitby,   Ont.,   the   Whitby   Brick   and   Clay   Products 
Company.   Limited,   has   been    incorporated   for   the   purpose 


of  manufacturing  brick,  terra-cotta,  drain  and  sewer  pipe, 
and  other  clay  products.  The  Provisional  Directors  are  J. 
F.  MacGregor,  T.  S.  H.  Giles,  W.  C.  H.  Swinburne,  W.  W 
Fair,  and  \V.  B.  Sturrup.  The  capital  stock  of  the  companj 
is  $250,000. 

A  new  record  was  created  during  the  month  of  May  in 
the  laying  of  granite  for  the  new  breakwater  at  Victoria, 
B.  C.  According  to  statistics  issued  by  Mr.  J.  S.  MacLach- 
lan.  Supervising  Engineer  for  the  Dominion  Government,  a 
total  of  7,253  tons  of  granite  blocks  was  laid  in  that  month, 
and  l'J,022  tons  of  rubble  were  dumped  on  the  foundations 
extending  seaward.  1.334  cubic  yards  of  concrete  were  laid 
in  addition. 

Delay  in  the  undertaking  of  water-works  construction 
at  .Saanich,  B.  C,  has  been  caused  by  the  necessity  of  sub- 
letting contracts  for  pipe.  McLaren  &  Company,  of  Scot- 
land, have  been  called  upon  by  the  Government  to  use  their 
plant  for  the  manufacture  of  munitions  of  war,  and  in  order 
to  fulfil  their  contract  for  the  municipality  of  Saanich  they 
have  had  to  arrange  with  other  manufacturers  for  the  pro- 
duction  of  the  pipe. 

The  great  dry  dock  at  Prince  Rupert,  which  is  the  joint 
property  of  the  Federal  Government  and  the  Grand  Trunk 
Pacific,  will  be  advanced  so  far  that  it  is  expected  ship-build- 
ing will  be  ready  to  start  by  next  August.  The  last  pontoon 
was  launched  last  week,  and  the  upper  works  are  being  pro- 
ceeded with.  The  dry  dock  when  finished  will  have  cost  some 
$3,000,000,  and  will  be  one  of  the  largest,  if  not  actually  the 
largest,  in  the  world. 

The  Georgia-Harris  Viaduct  at  Vancouver,  B.  C,  has 
been  completed,  and  although  the  formal  opening  may  not 
take  place  until  Dominion  Day,  it  is  likely  that  the  bridge 
will  be  thrown  open  to  traffic  as  soon  as  the  engineers  have 
certified  that  everything  is  in  satisfactory  condition.  The 
viaduct  cost  $500,000,  and  took  two  years  to  build.  It  is  con- 
structed of  reinforced  concrete  throughout,  and  is  declared 
to  be  absolutely  fireproof. 

The  German  and  Austrian  prisoners  now  held  in  the 
internment  camp  at  \ernon,  B.  C,  will  be  put  to  work  on  the 
construction  of  the  Edgewood  Road  between  the  Monashee 
Mine  and  Edgewood,  on  the  Arrow  Lakes.  The  Dominion 
Government  are  defraying  the  cost  of  the  prisoners'  con- 
finement and  food,  and  the  Provincial  Government  will  pay 
those  who  work  twenty-five  cents  a  day.  The  construction 
of  this  road  will  link  up  the  Arrow  Lake  country  by  direct 
route  with  the  Okanagan   Lake  and  valley. 

The  contract  for  a  large  school  on  Bloomfield,  Fair- 
mount  and  De  I'Epee  Streets,  Outremont,  Que.,  has  been 
let  by  the  Outremont  School  Commissioners  to  Mr.  L. 
Beaudry.  The  site  is  270  x  70  feet,  and  the  building  will 
be  of  four  storeys,  with  the  exterior  of  brick  and  terra- 
cotta. The  main  facade  will  cover  a  frontage  of  258  feet  on 
Bloomfield  Avenue.  The  I)uilding  will  contain  twelve  class- 
rooms, a  study  hall,  an  assembly  hall,  a  reading  room,  and 
a  museum.  The  teachers'  rooms  in  the  centre  of  the  build- 
ing can  be  converted  into  class-rooms.  Bowling  alleys, 
gymnasium,  and  a  swimming  tank  will   be  provided. 

The  laying  of  concrete  will  be  commenced  immediately 
on   the   new   Toronto-Hamilton    road    between    Clarkson    and 
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Oakvillc.  (iradiiiK  has  hccn  i-oniplctcd  on  that  section.  At 
present  there  arc  five  construction  camps  along  the  high- 
way,  eniijloying  five  hundred  men,  who  are  now  cngaKcd  in 
KradinK  work.  It  is  expected  that  the  number  will  be  in- 
creased to  seven  hundred  when  concrete  work  is  started. 
It  is  i)roposed  to  make  the  route  more  direct  by  crossing  an 
arm  of  BurlinRton  Bay,  either  by  means  of  a  fill  or  by  a  hiRh- 
level  bridge.  The  idea  of  a  fill  at  this  point  has  l)cen  received 
with  considerable  favour,  on  account  of  its  low  cost  as  com- 
pared to  that  of  a  bridge. 

Following  the  decision  of  the  court  in  llie  injunction  pro- 
ceedings in  connection  witli  the  awarding  of  a  contract  for 
asphalt,  the  question  of  calling  new  tenders  for  the  supply 
of  asphalt  came  before  the  Montreal  Board  of  Control.  It 
was  sugested  by  Controller  Hebcrt  that  fresh  tenders  be  in- 
vited for  the  supply  of  asphalt  required  for  this  year  and 
also  for  the  supply  of  asphalt  for  nine  or  less  years,  a  con- 
dition being  that  an  asphalt  refinery  be  established  in  the 
city.  The  City  Attorney,  however,  advised  that  trouble 
might  result  if  a  contract  were  given  to  a  firm  other  than 
the  Aztec  Company.  It  was  therefore  decided  to  postpone 
the  whole  question,  which  is  complicated  by  the  fact  that 
tlic  city  has  ordered  1,.500  tons  of  asphalt  from  the  Aztec 
Company,  and  that  it  may  have  to  take  delivery  unless  the 
company    waives    its    rights. 

The  Board  of  Public  Works  of  Vancouver  has  approved 
the  City  Engineer's  recommendation  for  the  construction  of 
sewers  in  Ward  Eight  to  cost  $:i0,70o  and  in  Ward  Five  to 
cost  .$S,1.'50,  but  the  recommendation  was  ordered  referred 
to  the  finance  committee  for  sanction  and  for  provision  of 
the  necessary  means  with  which  to  carry  on  the  work.  The 
proposed  work  in  Ward  Eight  provides  for  a  sewer  on 
Twentieth  Avenue  and  Sophia  Street  to  St.  Catherines  Street 
to  cost  $15,000,  and  one  on  Nineteenth  Avenue  from  Sophia 
Street  to  Burns  Street  at  a  cost  of  $14,500.  Other  sewer 
work  in  the  ward  is  estimated  to  cost  $1,200.  These  sewers 
are  intended  to  connect  with  the  new  sewer  completed  by  the 
joint  sewerage  board.  In  Ward  Five  it  is  proposed  to  lay 
sewers  on  Victoria  Drive  from  Thirteenth  Avenue  to  Six- 
teenlh  Avenue;  on  Fourteenth  Avenue,  from  Commercial 
.Vvenue  to  Victoria,  and  on  Fifteenth  Avenue,  from  Com- 
mercial Avenue  to  Victoria  Drive,  costing  respectively  $3,400, 
$3,750.  and  $3,000.  These  are  to  follow  up  the  Carolina  Street 
branch  trunk  sewer. 

Tlie  work  on  the  new  locks  on  the  St.  Charles  River, 
Que.,  is  going  on  apace,  and  the  contractors,  Messrs.  Quin- 
lan  &  Robertson,  expect  to  complete  the  dam  this  season, 
thus  permitting  the  new  rail  and  highway  bridges  to  be  start- 
ed next  year.  The  erection  of  these  locks  is  one  of  the 
largest  and  most  difficult  public  works  ever  attempted  in 
Quebec,  cbiefiy  on  account  of  the  conditions  under  which 
the  operations  have  to  be  carried  on.  Two  parallel  locks 
are  to  be  erected,  450  ft.  long  and  05  ft.  wide,  which  when 
completed  will  permit  of  sailing  vessels  with  a  draught  of 
30  feet  proceeding  to  the  upper  basin.  The  locks  and  dam 
will  be  constructed  of  solid  concrete.  About  two  hundred 
men  arc  employed,  and  the  plant  in  operation  includes  a  four- 
yard  dijjper  dredge,  fourteen  scows,  a  50-h.p.  gasoline  touring 
launch,  and  two  travelling  scows.  There  are  seventeen  hoist- 
ing engines  and  a  :)0-ton  crane  employed  on  the  construction 
work  in  addition  to  the  concrete  machinery.  It  is  estimated 
that  the  cost  of  the  locks  and  dam  will  be  $750,000,  and  the 
work  is  expected  to  take  two  years  to  complete. 


Contracts  awarded  recently  to  the  Turbine  Equipment 
Company,  Limited,  include  one  from  the  city  of  Brockvillc 
for  one  De  Laval  2,500,000-gallon  gasoline  motor-driven 
pump  and  another  from  the  town  of  Orillia  for  two  De  Laval 
175-h.p.  multi-stage  motor-driven  centrifugal  pumps  with 
a  capacity  of  1,200  Imperial  gallons  a  minute  each.     These 


pumps  will  work  against  a  total  head  of  .11.'.  feet,  and  will 
be  directly  connected  to  Canadian  Crocker-Wheeler  variable 
speed    motors. 


An  electric  water-level  indicatiiiK  apparatus  has  been  used 
for  the  purpose  of  indicating  the  tide  level  to  dredging  ves- 
sels oflf  shore.  The  apparatus  is  fixed  on  a  timber  dolphin 
about  half  a  mile  from  shore,  and  consists  of  a  2S-volt  Walker 
Horrocks  automatic  electric  lighting  plant  driven  by  a  gaso- 
line engine,  with  accumulators  to  supply  the  current  to  five 
diflferently  coloured  lamps.  A  float  in  a  standpipc  under  the 
timber  dolphin  operates  a  number  of  switches,  and  every 
six  inches  of  difference  in  the  level  of  the  water  causes  the 
switches  to  light  up  different  combinations  of  lamps  in  ac- 
cordance with  a  pre-arranged  code.  These  various  groupings 
of  coloured  lights  indicate  levels  from  zero  to  19  ft.  6  ins. 
The  plant  is  entirely  automatic  in  action,  and  a  time-switch 
is  employed  to  switch  off  the  lights  in  the  daytime.  Messrs. 
Gent  &  Company.  Limited,  of  Leicester.  England,  recently 
completed  this  interesting  application  of  their  water-level 
indicating  apparatus  in  connection  with  dredging  work  be- 
ing  carried   out   by   an    English    firm. 


The  firm  of  M.  Beatty  &  Sons,  Welland.  Ont..  were  suc- 
cessful recently  in  obtaining  an  order  from  the  War  Pur- 
chasing Commission  for  five  carloads  of  material  handling 
machinery,  including  hoisting  engines,  derrick  irons,  turn- 
tables, centrifugal  pumps,  and  clamshell  buckets.  These  ma- 
chines will  be  used  by  the  Overseas  Construction  Corps  in 
Europe.  As  an  evidence  of  the  firm's  ability  to  make  prompt 
shipments  of  this  class  of  machinery,  we  are  informed  that 
while  the  order  was  received  on  May  2!»th  the  machinery  was 
forwarded,  knocked  down  and  packed  for  ocean  shipment  on 
June  1st. 


Trade  Inquiries 

The  Weekly  Report  of  the  Department  of  Trade  and 
Commerce  contains  the  following  inquiries  relating  to  Can- 
adian trade.  The  names  and  addresses  of  the  firms  making 
these  inquiries  can  be  obtained  by  those  specially  interested 
in  the  respective  commodities  upon  application  to  the  In- 
quiries Branch,  Department  of  Trade  and  Commerce,  Ottawa: 

732.  Wrought  iron  and  steel. — .\  Middlesbrough  corres- 
pondent has  a  demand  for  wrought  iron  and  steel  tubes  and 
fittings,  and  would  like  to  get  into  touch  with  Canadian 
manufacturers  able  to  supply  this  material. 

733.  Steel  sheets. — .\  Birmingham  firm  dealing  in  mili- 
tary equipment  is  interested  in  the  supply  of  steel  sheets. 
nickeled,  coppered  and  brassed,  and  would  like  to  get  into 
touch  with  Canadian  manufacturers.  Samples  may  be  seen 
at   the   Department   of  Trade  and   Commerce. 

743.  Iron  and  steel  goods,  etc. — A  firm  in  South  .\merica. 
large  importers  of  iron  and  steel  goods,  desire  to  hear  from 
Canadian  exporters  of  the  following:  Iron  and  steel  bars. 
iron  girders,  builders'  hardware,  brass  tubing,  locks,  ham- 
mer handles,  grindstones,  metal  screws,  files,  aluminium, 
and  piano  wire. 

751.  Wire  and  wire  nails. — .\  firm  in  Birmingham  is  open 
to  consider  samples  and  quotations  f.o.b.  Canadian  port  on 
wire  nails,  barbed  wire  and  wire  fencing. 

752.  Wire  nails — .\  Birmingham  firm  inquires  for  prices 
of  oval  wire  nails,  brad  heads,  in  10-ton  lot  sizes  ranging 
from  l.'.i  inches  to  6  inches:  also  wire  slate  nails  I?'i-inch 
X  lOg.  and  wire  lath  nails  1-inch  x  14g.  Samples  should  be 
sent,  and  quotations  must  be  c.i.f.  Birmingham. 

753.  Steel  ingots.— .\  firm  in  Birmingham  is  open  to  re- 
ceive quotations. 
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Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Assiniboia,  Man. 

Plans  have  been  drawn  for  about  10 
miles  of  plank  sidewalk  to  be  construct- 
ed for  the  Township  Council.  Clerk, 
Frank  Ness,   Kirktield  Park. 

Brockville,  Ont. 

A  by-law  has  been  passed  providing 
for  the  laying  of  tarvia  pavement  on  St. 
Andrew   Street.     Clerk,  G.   K.   Dewey. 

Plans  for  a  tarvia  roadway,  curbing, 
etc.,  on  Court  House  Avenue,  have  been 
submitted  to  the  Town  Council.  Ap- 
proximate cost.  $3,500.  Engineer,  G.  H. 
Bryson. 

Cobourg,  Ont. 

The  Town  Council  arc  considering  the 
laying  of  concrete  or  asphalt  pavement 
on  King  Street.     Clerk,  B.  Ewing. 

Eastview,  Ont. 

Tenders  have  not  yet  been  called  for 
the  proposed  sewer  on  Montreal  Road. 
Report  published  in  our  issue  of  June 
16th  in  error. 

The  Town  Council  have  received  ten- 
ders on  the  construction  of  about  30.000 
square  feet  of  concrete  sidewalk,  and 
2,186  feet  of  sandstone  block.  Clerk,  H. 
VVashington,  Cummings   Bridge. 

Edmonton.  Alta. 

Tenders  on  the  constriiction  of  a 
watermain  to  the  site  of  the  stock  yards 
will  be  called  shortly.  City  Clerk,  C.  E. 
F.  Cox. 

London,  Ont. 

The  Board  of  Control  contemplate 
the  construction  of  a  pavement  on  Park 
Avenue.  Material  not  yet  selected.  En- 
gineer, H.  A.  Brazier. 

Lunenburg  County,  N.S. 

Tenders  on  the  construction  of  105 
culverts  will  be  received  until  noon,  June 
36tli.  by  Hon.  H.  E.  .'Vrmstrong.  Depart- 
ment of  Public  Works,  Halifax,  N.S. 
Plans  and  specilications  at  offices  of 
Road  Commissioners.  Halifax,  b'rank 
Boylan,  New  Ross,  Grover  Cole,  Drug- 
gist, Chester,  W.  Duff  Clerk,  Lunenburg, 
and  T.  B.  Simonson,   Bridgewater. 

Montreal.  Que. 

The  City  Council  will  receive  pro- 
posals with  regard  to  the  garbage  dis- 
posal plant  until  July  15th.  Secretary, 
L.  N.  Senecal. 

Orillia,  Ont. 

The  construction  of  a  pavement  on 
Front  Street  is  being  considered  by  the 
Town  Council.  Clerk,  C.  E.  Grant.  Es- 
timated cost,  $7,500. 

Pembroke,  Ont. 

The  Town  Council  are  considering  the 
construction  of  pavements  on  Hincks. 
lU'.rlin,  and  Murray  Streets,  at  an  esti- 
mated cost  of  $8,000.  Clerk,  A.  J.  For- 
tier. 

Peterboro,  Ont. 

The  City  Council  have  approved  the 
construction     of     sewers     on     Westcott, 


I.ansdowne  and  Maude  Streets,  and  on 
Lafayette  Avenue.  Engineer,  R.  H.  Par- 
sons. 

Portsmouth,  Ont. 

The  Town  Council  have  received  ten- 
ders on  the  construction  of  sidewalks  on 
L'nion  Street.     Clerk,  J.  V\'.  Henstridge. 

Sandwich,  Ont. 

1  enders  on  the  construction  of  a  large 
quantity  of  concrete  paving  and  curbs 
have  been  received  by  the  Town  Council. 
Api)roximate  cost,  $31,000.  Clerk,  E.  R. 
North. 

Simcoe,  Ont. 

The  Town  Council  have  received  ten- 
ders on  the  construction  of  macadam 
roadway  and  concrete  sidewalks  and 
curbs.     Clerk,  \V.  C.  McCaul. 

St.  Lambert,  Que. 

The  construction  of  a  trunk  sewer  and 
purilication  plant,  estimated  to  cost 
al)out  $:>00,000,  is  being  considered  by 
the  Town  Council.  Engineer,  E.  Drink- 
water,  City  Hall. 

St.  Vital,  Man. 

I'lans  have  been  prepared  for  grano- 
lithic and  plank  sidewalks  to  be  con- 
structed on  several  streets.  Municipal 
Secretary,  J.  Desjourdes,  Grand  Vital. 

Strathroy,  Ont. 

Tlie  Town  Council  contemplate  laying 
watermains  on  various  streets.  Clerk, 
]•".  W.  Atkinson. 

Toronto,  Ont. 

The  Commissioner  of  Works.  R.  C. 
Harris,  has  recommended  the  purchase 
of  two  electrically-driven  pumjis  for  the 
High  Level  Pumping  Station,  with  a  ca- 
pacity of  7,500.000  gallons  each  per  day. 

Tenders  on  the  construction  of  sewers 
on  Dundas  Street  from  Clendennan 
Street  to  Runnymede  Road  will  be  re- 
ceived until  July  6th  by  the  Board  of 
Control.  Commissioner  of  Works,  R.  C. 
Harris,  City  Hall. 

Unionville,  Ont. 

The  Village  Council  arc  having  plans 
for  a  waterworks  system  prepared  by 
James  Loudon  &  Hertzburg,  Engineers, 
7'J  Adelaide  Street  E.,  Toronto. 

Vancouver,  B.C. 

The  construction  of  sewers  estimated 
to  cost  $.')0,700  is  being  considered  by 
the  City  Council.     Clerk.  W.  McQueen. 

Verdun,  Que. 

The  City  Council  are  considering  the 
laying  of  asphalt  paving,  estimated  to 
cost  $6;i.700,  street  grading  at  a  cost  of 
$38,000,  the  construction  of  curbs  and 
.^utters  at  a  cost  of  $41,000,  and  the  lay- 
ing of  cast  iron  sewer  pipe,  to  cost  $3,- 
so'o.     Clerk,   G.  A.   Ward,   City   Hall. 

WalkerviUe,  Ont. 

The  Town  Clerk,  C.  H.  Robinson,  will 
receive  tenders  until  June  34th  for  the 
construction  of  concrete  and  asphalt 
block  pavement  and  cement  sidewalks  on 
various  streets.  Plans  and  specifications 
at  office  of  the  Town  Engineer,  Owen 
McKay.    Approximate  cost,  $9,600. 


Wentworth  Cotmty,  Ont. 

The  County  Council  are  about  to  start 
work  on  Caledonia,  Stoney  Creek,  and 
Green's  roads  and  the  Ninth  Concession. 
Approximate  cost,  $16,000.  Clerk,  J.  W. 
Jardine.  Court  House,   Hamilton. 

Windsor,   Ont. 

Tenders  will  be  received  until  June 
oOth  by  W.  A.  Hanrahan.  Secretary  to 
the  City  Council,  for  the  supply  of  about 
1,000  tons  of  cast  iron  pipe  and  valves, 
and  160  h.p.  boiler  equipment. 

Winnipeg,  Man. 

Pavements  will  be  laid  on  Maple  and 
Osborne  Streets  by  day  labor,  under  su- 
pervision of  City  Engineer,  W.  P.  Brere- 
ton.     Estimated  cost,  $30,719. 

Woodstock,  Ont. 

The  Town  Council  have  engaged  F.  A. 
Barbour.  Engineer,  Boston,  to  report  on 
a  new  water  supply.    Clerk,  J.  Morrison. 

CONTRACTS  AWARDED 

Bridgetown,  N.S. 

A  contract  for  the  construction  of  sew- 
ers for  the  Town  Council  Has  been 
awarded  to  Beeler  &  Peters,  Victoria 
Street,  at  $4,750. 

Listowel,  Ont. 

The  Town  Council  have  awarded  a 
contract  for  the  construction  of  concrete 
paving  and  catch  basins  to  the  Munici 
pal  Concrete  Construction  Company, 
Berlin,  at  $1.46  and  $1.54  per  squar 
yard. 

London,  Ont. 

The  City  Council  have  awarded  a  con 
tract  for  the  construction  of  18,000 
square  yards  of  asphalt  pavement  on 
concrete  base  to  Standard  Paving  Com- 
pany, Limited,  Central  Chambers,  Ot- 
tawa, at  $3.38  and  $3.33  per  yard. 

In  connection  with  the  installation  of 
turbine  pumps  at  Springbank,  the  City 
Council  propose  to  let  the  contract  for 
motors  to  Canadian  Westinghouse  Com- 
pany, Limited.  Hamilton,  at  $6,400,  the 
contract  for  waterwheels  to  Hamilton  & 
Company,  Limited,  479  Rcid  Street, 
Peterboro.  at  $7,595.  and  for  pumps  to 
McDougal  &  Company,  513  William 
Street,   Montreal,   at  $4,710. 

Morris  Township,  Ont. 

A  contract  for  the  construction  of  cul- 
verts has  been  let  by  the  Township 
Council  to  W.  F'erguson,  Belgrave,  at 
$3.70  per  cubic  yard  for  abutments,  and 
$2.60  for  superstructure. 

Ojibway,  Ont. 

'J'he  Town  Council  has  let  the  con- 
tract for  concrete  pavement  to  John 
Dewhurst,  Woodslee.  Approximate 
cost,  $100,000. 

Orillia,   Ont. 

The  following  contracts  have  been  let 
by  the  Water,  Power  &  Light  Commis- 
sion:— 175  h.p.  slip-ring  motors  to  Cana- 
dian Crocker  Wheeler  Company,  George 
Street.  St.  Catharines,  at  $3,100;  pump, 
piping  and  meters.  Turbine  Equipment 
Company,    C.    P.    R.    Building,   Toronto, 
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Business  Opportunities 

A.\'  oiJlimi.stic  note  lia^  been  struck  by  a  report 
issued  recently  by  the  Canadian  Northern 
Railway.  In  an  eflfort  to  discover  the  actual 
status  of  trade  in  Canada,  the  company 
souf(ht  the  opinions  of  more  than  two  thousand  repre- 
sentative men  in  all  clas.ses  of  enterpri.se  throughout 
tile  country.  On  the  whole,  the  reports  indicate  that 
the  period  of  greatest  depression  has  actually  passed : 
les.s  than  ten  per  cent,  of  those  who  have  contributed 
their  views  to  this  survey  of  trade  conditions  crmfess 
to  a  gloomy  outlook.  With  regard  to  the  probable 
state  of  trade  after  the  rcstoraticjn  of  peace,  the  gen- 
eral idea  seems  to  be  that  ccjnditions  will  return  rapid- 
ly to  the  normal. 

Taking  the  Ucjminion  as  a  whole,  business  is  shown 
to  i)e  from  fifteen  to  twenty  per  cent,  below  the  aver- 
age of  last  year.  Trade  in  the  Maritime  Provinces  is 
affected  less;  while  in  the  West  it  is  far  below  normal. 
In  (Juebec  and  Ontario  business  is  slow,  but  shows 
signs  of  improvement.  The  agricultural  districts  ap- 
l)ear  to  be  holding  their  own :  collections  in  such  cen- 
tres are  as  good  as  usual,  and  activities  have  not  been 
curtailed  to  any  extent.  The  chief  falling  ofif  of  trade 
has  been  in  the  large  industrial  centres. 

There  is  evidence  of  a  disposition  to  rely  upon  the 
cro|)s  of  1915,  and  to  qualify  expressions  of  optimism 
with  the  remark  that  the  crops  will  be  the  determining 
factor.  From  late  reports  dealing  directly  with  crop 
conditions  it  seems  pretty  certain  that  if  the  determin- 
ation of  the  state  of  Canada's  ^rade  remains  with  the 
grain  crops  there  is  little  cause  for  anxiety.  With  the 
incentive  of  prevailing  high  prices  the  farmers  have 
devoted  more  time  and  care  to  cutlivation ;  they  have 
used  better  seed,  and  have  increased  their  acreage  of 
wheat,  and  Canada's  grain  crop  for  1915  will  show  the 
usual  annual  increase. 

The  collapse  of  the  building  trades  has  been  the 
cause  of  a  substantial  reduction  in  the  \olume  of  sales 
of  Canadian  lumber ;  but  the  export  trade  in  lumber 
has  stood  up  well,  and  the  chief  difficulty  seems  to  !)e 
in  connection  with  the  availability  of  ships  to  carry 
lumber  cargoes. 

Contracts  for  military  supplies  are  keeping  a  large 
number  of  machine  shops  working  which  otherwise 
would  be  practically  idle,  but  the  effects  are  not  felt 
fully  yet.  The  output  of  shells  is  but  ten  thousand  a 
(lay.  The  orders  for  these  have  been  distributed 
throughout  the  Dominion,  and  their  influence  should 
be  spread  pretty  evenly. 

The  leather  goods  industries  are  in  an  abnormally 
llourisliing  state.  There  is  a  great  demand  for  leather 
inauufactures  for  the  armies  of  the  Allies.  I'rices  have 
advanced  considerabl)'  in  all  lines,  the  increase  being 
due  to  the  scarcity  of  raw  materials  caused  by  the  de- 
mands of  the  military  upon  the  available  supplies.  A 
large  section  of  the  textile  industry  is  also  affected  by 
the  military  orders,  but  where  these  orders  are  not  in 
evidence  trade  is  .somewhat  less  in  volume  than  it  was 
a  year  ago.  Supplies  of  raw  material  from  Great 
Britain  have  become  difficult  to  secure,  even  at  ad- 
vanced prices,  and  it  is  expected  that  a  .scarcity  will 
prevail  for  the  remainder  of  the  year. 

The  publicatitin  of  this  report  has  done  much  to 
give  a  better  understanding  of  the  effect  of  the  war  on 
Canadian  trade.  Many  people's  outlook  on  the  state 
of  trade  generally  is  re.stricted  by  the  extent  to  which 
their  own  particular  line  of  business  has  suffered. 
This  is  natural,  perhaps;  but  just  now  the  man  who 


670 


THE    CONTRACT    RECORD 


June  :io.  1<»15 


has  been  hard  hit  by  the  war,  if  he  be  wise,  will  take  a 
broader  view  of  the  situation  and  recognize  the  advan- 
tages to  be  gained  by  turning  his  energies  to  other 
lines  of  business  created  by  the  same  war.  Many  fac- 
tories now  running  day  and  night  would  be  at  a  stand- 
still if  their  owners  had  waited  supinely  until  things 
picked  up  in  their  own  line.  Instead,  by  adapting 
themselves  to  the  changed  conditions,  they  are  reap- 
ing a  rich  harvest.  Canada  has  often  been  called  the 
land  of  opportunity,  and  this  delinition  is  still  appro- 
priate. 

Considering  the  widely-distributed  sources  of  the 
information  contained  in  this  report,  it  is  evident  that, 
while  trade  is  below  the  normal,  it  has  begun  to  im- 
prove. Taking  into  account  the  remarks  of  many  of 
those  who  contributed  to  the  report  regarding  the  de- 
pendence of  trade  generally  on  the  1915  wheat  crop, 
and  the  reports  bearing  directly  on  this  crop,  it  can  be 
seen  that  there  is  every  reason  to  ex])ect  a  decided  re- 
vival by  next  year;  and  if  by  good  fortune  the  luiro- 
pean  war  should  end  this  year  Canada's  trade  will  re- 
ceive such  an  impetus  as  will  ensure  her  a  prosperity 
exceeding  even  that  of  her  previous  banner  years. 


Our  Trade  with  South  Africa 

MM.  W.  J.  Egan,  the  Canadian  Trade  Commis- 
sioner for  South  Africa,  has  written  an  ex- 
cellent report  on  .South  African  trade  for 
1914,  having  special  reference  to  Canadian 
imports  into  South  Africa  and  to  opportunities  for  in- 
creasing business  between  the  two  countries.  South 
Africa  naturally  has  felt  the  elifects  of  the  European 
war,  and  of  the  disturbances  resulting  from  the  incur- 
sion of  German  troops  from  Damaraland.  It  is  satis- 
factory to  note,  however,  that  Canada  heads  the  list  of 
the  three  countries  which  increased  their  imi^orts  into 
South  Africa  in  1914,  our  gain  having  been  $.^00,000  on 
a  total  of  $4,840,40.5.  lUit  the  Dominion's  trade  with 
South  Africa  is  still  relatively  small,  and  Mr.  Egan 
points  out  various  directions  in  which  we  might  in- 
crease it.  During  the  last  year  twenty  Canadian  firms 
have  estal)lished  their  agents  in  South  .\frica,  and  ac- 
cording to  reports  good  results  have  been  secured  on 
several  lines,  and  all  speak  hopefully  of  the  future. 

Another  encouraging  sign  for  future  Canadian 
trade  is  in  the  prospect  of  estal^lishing  Canadian  com- 
mission houses  to  deal  with  our  exports  to  this  mar- 
ket. Properly  organized,  such  houses  would  be  of 
great  value  in  increasing  our  export  trade.  Many  in- 
dents for  Canadian  goods,  for  one  reason  or  another, 
are  not  secured  in  Canada.  There  are  possibilities  also 
in  the  establishment  of  a  branch  agency  or  clearing 
house  of  some  kind  in  England  to  look  after  and  quote 
on  many  indents  which  are  despatched  to  the  British 
houses  for  execution.  This  is  now,  and  will  be  for 
some  time,  a  special  feature  of  South  African  orders. 

With  regard  to  constructional  materials  C'anada 
makes  a  poor  showing.  A  glance  at  the  tables  in  the 
report  shows  that  the  Dominion  lags  behind  in  articles 
by  which  it  should  be  fairly  well  represented,  especi- 
ally as  we  have  the  benefit  of  a  preferential  tariff.  The 
shutting  ofl^  of  European  supplies  opens  the  door  to 
Canadian  producers,  who,  we  are  glad  to  say,  are  mak- 
ing greater  efforts  to  introduce  their  goods  into  South 
Africa.  We  have  the  advantage  of  a  direct  line  of 
steamships,  although  at  the  present  time  these  are 
unable  to  accept  all  the  cargo  offering.  The  principal 
obstacle  to  Canada's  permanent  increase  in  trade  is  the 
lack  of  return  cargo,  as  South  Africa  is  primarily  an 


importing  country,  and  exports  little  of  any  value  to 
Canada.  At  the  same  time  there  is  no  reason  why  we 
should  not  do  more  than  we  have  done— notably  in  the 
way  of  railway  material  (we  are  now  sending  a  large 
quantity  of  rails),  iron  and  steel,  electrical  machinery, 
pumps,  engines,  paints,  varnishes,  pipes  and  fittings. 
Mr.  Egan  lays  great  stress  on  Canadian  firms  being 
represented  in  South  Africa  as  the  only  means  of  se- 
curing trade,  and  states  that  Johannesburg  is  the  pro- 
per location  for  an  agency,  i)articularly  for  iron  and 
steel  and  machinery.  As  an  example  of  what  can  be 
done  in  this  way,  the  imports  of  calcium  carbide  are 
quoted.  Representation  in  South  Africa  has  been  the 
meaiis  of  steadily  building  up  this  export  from  Canada, 
and  it  has  been  useful  in  securing  extra  trade  under 
l)resent  conditions. 

Although  the  general  imports  of  lumber  decreased, 
except  in  the  case  of  oak  and  poplar,  the  imports  from 
Canada  increased.  This  is  a  most  opportune  time  for 
Canada  to  increase  her  exports  of  poplar,  cedar,  and 
pine  in  the  rough,  and  also  of  flooring  and  ceiling.  The 
South  African  Railways  Department  are  considering 
the  possibilities  of  securing  sup])lies  of  ties  from 
British  Columbia,  while  one  fairly  large  order  has  al- 
ready been  ])laced  in  Canada  for  aspen  logs  for  match 
making.  In  manufactured  wood  the  imports  from  Can- 
ada have  im])roved  in  handles,  but  the  supply  .should 
be  much  larger.  Sweden  has  controlled  the  trade  in 
box  shooks  for  a  number  of  years,  but  conditions  now 
are  favorable  for  Canada  to  secure  a  larger  share  of 
these  imports. 


Colloids  in  Road  Construction 

IN  a  paper  in  the  May  number  of  the  Technology 
Monthly,  Clifford  Richardson  discusses  the  rela- 
tion of  colloids  to  and  their  effect  upon  the  con- 
struction of  bituminous  roads  and  asphalt  pave- 
ments and  even  water-bound  macadam.  A  colloid  is 
a  state  of  matter,  and  any  kind  of  matter  can  be 
brought  into  this  state.  He  defines  this  state  as  one 
characterized  by  a  very  high  degree  of  dispersion.  If 
a  solid,  the  main  characteristic  is  a  subdivision  into 
particles  not  more  than  .0001  mm.  in  diameter  and  in 
some  cases  even  .000,006  mm.  As  the  surface  area  of 
even  the  largest  of  these  is  100,000  times  as  great  as 
that  of  a  cube  one  cm.  on  a  side  which  contains  the 
same  amount  of  matter,  there  is  thereby  developed 
great  surface  energy  and  capacity  for  selective  absorp- 
tion. 

In  studying  native  bitumens,  including  petroleum, 
it  is  found  that  some  of  these  form  colloidal  solutions 
while  others  (parafifine  scale,  for  example)  do  not;  he 
has  found,  for  instance,  that  Trinidad  asphalt  contains 
a  considerable  amount  of  clay  in  the  disperse  solid  col- 
loid form.  This  oft'ers  a  method  of  differentiating  the 
native  bitumens  or  petroleums  into  two  classes,  and 
different  oils  can  be  characterized  and  differentiated 
by  the  relative  amount  of  colloidal  and  dift'usable  mat- 
ter which  they  contain.  This  characteristic  can,  Mr. 
Richardson  believes,  be  developed  into  a  means  of  dif- 
ferentiating the  various  bitumens  which  are  used  in 
pavement  construction. 

The  presence  of  disperse  solid  colloid  particles,  with 
their  great  surface  energy,  adds  greatly  to  the  cement- 
ing or  binding  characteristic  of  a  bitumen,  he  states ; 
and  he  attributes  the  hard  crust  of  a  water-bound  mac- 
adam to  the  formation  of  colloids  by  the  action  of 
water  on  the  fine  material,  and  the  cementing  of  a 
sand-clay  road  to  the  colloids  present  in  the  clay. 
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Tail-Tunnel  Regulation  in  Hydro- 
Electric  Work 


Bv  R.  D. 

B^  applyinj;-  tlie  principles  of  the  differential 
surj^e  tank  t(j  the  rcgiilati(jn  of  the  flow  of 
water  in  loiij^  tail-tunnels  runninji;  under  ])res- 
sure  possihiHties  which  have  hitherto  seemed 
unatlractixe  in  the  design  of  hydro-electric  i)lans  are 
opened  up.  The  type  of  constructit)n  in  which  the  tail- 
timnel  flows  partly  full,  reproducin.L;-  conditions  in  an 
old-fashioned  tailrace,  is  necessarily  wasteful,  and  fcjr 
this  reason  the  writer  devised  a  remedy  two  or  three 
years  -dgo,  hut  has  neglected  to  puhlish  the  fact  until 
now. 

The  present  orthodox  type  of  water  power  develo])- 
ment  is  arrann'ed  to  lead  the  water  in  artificial  chan- 
nels, ])ipes  or  tunnels,  at  hij^h  level,  oriuuler  hij,'h  pres- 
sure, from  one  point  of  a  river  to  another  of  lower  ele- 
vation, terminating^  in  a  water-driven  unit  at  the  power 
station.  In  mo.st  cases  this  plan  of  procedure,  making;- 
the  waterwheel  the  last  link  in  the  chain,  is  probahly 
the  hest  to  adopt,  but  in  some  cases  there  are  advan- 
tages in  an  opposite  course,  which  it  is  the  writer's 
present  purpose  to  indicate. 

The  idea  of  dropping  the  water  lirst  through  pen- 
stocks directly  to  the  water  turbine,  thence  leading  it 
away  through  a  long  tail-tunnel,  is  not  new,  as  there 
are  several  plants  of  this  type  in  the  country — notably 
that  of  the  Niagara  Falls  Power  Company,  at  . Niagara 
I'alls — but  in  such  plants  the  tail-tunnel  is  not  an  in- 
tegral part  of  the  water  system  in  the  sense  of  an  un- 
broken column  from  head-water  to  tail-water,  as  is 
the  case  with  the  reverse  course  as  commonly  adopted. 
Here  there  is  a  definite  break  in  the  continuity  of  How 
at  the  end  of  a  short  draft-tube,  where  the  water  leaves, 
it  and  takes  up  its  new  course  under  atmospheric 
pressure  in  a  partly  tilled  tunnel.  In  other  words,  such 
a  tail-tunnel  is  really  little  different  from  an  old-fash- 
ioned open  tail-race.  This  type  of  construction  is 
necessarily  wasteful. 

The  reason  that  it  is  ordinarily  out  of  the  question 
to  permit  the  tail-tunnel  to  run  full  is  that  such  a 
course  would  virtually  increase  the  length  of  the  draft- 
tube  to  eipial  that  of  the  tunnel,  perhaps  a  mile  or  two, 
and  all  water-i)owcr  men  are  aware  of  the  difficulties 
arising  from  an  extension  of  the  draft-tube  even  a 
moderate  distance  beyond  the  unavoidable  length. 

When  the  tail-tunnel  runs  as  an  unbroken  exten- 
sion of  the  draft-tul)e  the  inertia  of  the  whole  water 
column  reacts  directly  ui)on  the  turbine  and  precludes 
the  smallest  sudden  change  in  the  gate  o])ening,  or  at 
lea.st  causes  it  to  be  attended  by  excessive  pressiu'e 
changes,  which  not  only  prevent  an  approach  to  pro- 
per speed  regulation,  as  the  load  varies,  but  which  en- 
danger the  safety  of  the  plant.  The  recoil  of  such  a 
column  of  water  following  the  sudden  shutting:  off  of 
the  water  at  the  wheel  would  be  very  likely  to  shut 
down  the  plant  for  extensive  rei)airs. 

That  it  becomes  feasible  to  operate  successfully 
these  long  draft-tunnels  by  the  use  of  a  small  differ- 
ential regulator  connected  to  the  tuimel  at  the  end  of 
the  draft-tube  proper  is  easily  demonstrable,  and  needs 
only  to  be  stated  to  one  who  has  taken  the  trouble  to 
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familiarize  himself  with  the  "differential  principle"  as 
described  in  the  CJctober,  1914,  "IVoceedinKs"  of  the 
.American  Society  of  Civil  Engineers. 

Jt  is  not  necessary  to  go  into  the  theory  of  this  re- 
cent aj)plication  of  this  device,  because  its  function  is 
almost  identical  with  that  of  the  differential  surge 
tank,  as  applied  to  the  regulation  of  a  long  pressure, 
u])-streain  from  the  waterwheel.  There  is,  however, 
one  important  difference — the  latter  must  he  amply 
proportioned  to  take  care  of  the  energized  water  in 
the  system  following  a  complete  shut-down  of  the 
])lant,  while  running  at  maximum  load,  whereas  the 
tail-tunnel  regulator  needs  no  i)rovision  for  such  a 
cotitingency,  because  a  com|)lete  rejecticiu  of  the  water 
by  the  wheel  gates  merely  i)ermits  the  energized  col- 
umn to  go  on  discharging  as  before,  and  possibly  to 
draw  in  some  air  through  the  rcgulat(jr  if  its  supply 
of  water  has  been  previously  exhausted.  Thus  it  be- 
ccjmes  apjiarent  that  a  minimum  size  of  tank  is  suffi- 
cient, having  ca])acity  for  normal  regulation  require- 
ments, and  this  usually  neces.sitates  a  small  enough 
diameter,  especially  for  very  long  tail-tunnels,  so  that 
the  extra  rock  excavation  involved  in  connection  with 
the  wheel  pit  itself  is  not  a  particularly  important 
item. 

A  moment's  consideration  will  impress  upon  the 
mind  the  economical  necessity  of  having  continuity  of 
flow  wherever  long  tail-tunnels  themselves  are  requir- 
ed, fpr  if  the  tunnel  is  limited  to  run  partly  full,  not 
only  must  its  cross-section  and  grade  he  ample  to  pre- 
vent filling,  but  its  mouth  must  be  placed  at  the  en- 
treme  high-water  mark  of  the  river.  The  high-water 
stage  may  seldom  occur,  and  therefore  the  head  repre- 
sented by  the  fluctuation  of  the  river  level  is  almost 
continuously  wasted.  In  some  rivers  this  would 
amount  to  a  large  sacrifice  of  energy,  not  infrequently 
a  substantial  proportion  of  the  total  head.  On  the 
other  hand,  the  submerged  tail-tunnel  may  be  design- 
ed for  the  maximum  economical  velocity,  however 
high  that  may  work  out  to  be,  just  as  in  the  case  of  a 
])ressure-pipe,  giving  it  the  minimum  economical 
cross-section.  It  may  also  have  its  mouth  below  the 
lowest  water  mark,  thus  utilizing  the  total  available 
head. 

The  class  of  topography  which  best  lends  itself  to 
this  t\-pe  of  development  is  where,  in  a  rocky  forma- 
tion, the  surface  drops  off  gradually  from  the  intake  to 
the  mouth  of  the  tailrace,  so  that  the  orthodox  devel- 
o])ment.  nt)t  finding  any  high  ground  above  the  power 
house  site,  would  be  constrained  to  carry  the  water  a 
long  distance  under  a  high  average  pressure.  If  the 
head  were  high., it  might  well  be  out  of  the  question 
to  construct  a  surge  tank  unless  to  operate  under  com- 
pressed air,  which,  although  perfectly  feasible,  and 
pro]KM-  when  unavoidable,  is  usually  somewhat  expen- 
sive. 

In  such  a  natural  location  the  advantage  of  the  long 
sealed  tail-tunnel  is  so  obvious  that  it  is  scarcely  worth 
while  to  dwell  upon  it;  but  it  may  be  well  to  call  at- 
tention to  the  fact  that  not  only  is  it  frequently  cheap- 
er, but  in  some  cases  the  other  course  would  not  be 
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commercially  feasible,  or,  sometimes,  even  mechani- 
cally possible.  There  are,  however,  many  instances 
where  the  choice  is  not  so  readily  cietermin;ible.  and  it 
is  desired  to  point  out  the  main  items  of  advantage  of 
the  tail-timnel  type,  which  are  the  first  to  strike  the 
mind.  A  pipe  or  conduit  under  pressure  and  located 
upstream  from  the  waterwheel  is  sometimes  more 
costly,  and  from  its  very  nature  is  subject  to  more 
concern,  both  as  to  construction  and  maintenance,  than 
a  tail-tunnel  which  is  running  under  very  slight  pres- 
sure, where  a  leak  would  do  little  harm  and  rupture  is 
impossible. 

The  surge  tank  terminating  a  lung  pressure  system 
is  always  a  great  anxiety  to  the  engineer,  on  account 
of  the  possibility  of  ice  troubles  and  its  menacing  loca- 
tion right  above  the  power  station.  The  tail-tunnel 
regulator  is  free  from  both  these  causes  for  concern, 
and  is,  furthermore,  decidedly  smaller,  because  it  does 


not  have  to  provide  for  complete  shut-dovvn>,  a>  lie- 
fore  pointed  out. 

'I'here  is  no  doubt  that  this  type  of  development  has 
been  too  long  neglected,  and  the  writer  believes  it 
will  soon  have  a  more  ])rominent  place  with  the  engi- 
neering profession,  because  it  opens  up  p(jssibilities 
which  hitherto  have  not  seemed  at  all  attractive  under 
the  standard  system.  That  there  are  many  locations 
where  such  possibilities  exist  is  a  matter  of  common 
knowledge  to  water  ])ovver  men. 

'i'he  advantage  o(  the  "differential  ()rinci])le"  in 
dealing  with  these  ])roblems  is,  if  possible,  more  mark- 
ed than  in  the  ordinary  case  of  a  pressure  pipe,  be- 
cause, not  only  are  all  the  arguments  for  it  exactly  the 
same,  but  also  there  is  an  added  incentive  toward 
economy  in  size  which  it  favors  on  account  of  the  rock 
excavation  required  to  accommodate  the  regulatt)r. — 
Engineering  Record. 


Water  Supply  for  a  Small  Town 


By  F.  W.  Forbes,  Little  Harbour,  N.  S. 


IN  1912,  shortly  after  its  incorporation,  the  town  of 
Trenton,  N.  S.,  faced  the  problem  of  a  water  sup- 
ply. Diflferent  propositions  were  made  by  the 
town  of  New  Glasgow  for  a  supply  from  their 
gravity  system,  but  as  these  stipulated  for  the  amalga- 
mation of  the  two  towns  Trenton  decided  on  an  inde- 
pendent system.  A  steep  hill  within  the  town  limits 
and  overlooking  the  town  proper,  which  was  full  of 
springs,  was  looked  upon  as  a  probable  source  of  sup- 
ply ;  so  it  was  decided  to  tap  it,  and  in  the  spring  of 
1912  two  bore-holes  were  put  down  to  a  depth  of  300 
feet.  Bedrock  was  encountered  at  a  depth  of  20 
feet,  and  at  a  depth  of  250  feet  a  stratum  of  soft  rock 
about  two  feet  in  depth  was  encountered,  and  at  this 
depth  the  greatest  flow  of  water  was  found.  The  water 
rose  to  within  135  feet  from  the  surface,  and  a  cylinder 
and  pump  rods  were  connected  up  with  the  walking 
beam  of  the  drilling  machine  and  a  test  made  of  the 
ten-inch  hole.  This  test  was  a  continuous  one  of  six 
days'  duration,  and  an  average  of  208  gallons  a  min- 
ute was  obtained.  It  was  at  this  stage  that  the  writer 
was  called  upon  to  design  a  system  of  distribution  for 
the  town.  Levels  were  run  from  the  river-bank  to  the 
bore-holes  at  the  summit  of  the  hill,  which  showed  an 


-— 39-75  -^ 


^i 


3775  — H* 
-33-75^4- 


37-75- 


-39-75- 


33-75^'4^33-75^4'- 


%#- 


1S= 


-J55-0 


I 


Plan  of  reservoir  wall 


elevation  of  284.6  feet.  Here  it  was  decided  to  con- 
struct a  reservoir,  and  as  the  soil  overlying  the  rock 
was  a  stiff  clay  of  impervious  nature,  no  better  material 
could  be  obtained  for  earthen  embankments.  These 
were  built  with  a  slope  of  1:1  on  the  inside  and  2:1 
on  the  outside.  Riprap  was  placed  on  the  inside  slope 
to  protect  the  embankment  from  washing  down.     As 


the  town  is  a  growing  one,  provision  was  made  for 
an  extension  of  the  reservoir  by  putting  in  on  one 
side,  instead  of  an  earthen  embankment,  a  concrete 
wall,  the  dimensions  of  which  are:  length,  155  feet; 
depth,  18  feet;  thickness,  2  feet  at  the  bottom  and  1 
foot  at  the  top.     Five  abutments  were  built  in  ;  these 


Water  LcveL 


Section  of  reservoir  wall 

were  12  feet  across  at  the  base  and  4  feet  thick,  and 
were  carried  up  to  just  the  thickness  of  the  wall  at 
the  top.  This  wall  was  reinforced  throughout  with 
3/^-inch  steel  rods  placed  twelve  inches  apart  each  way. 
In  this  wall  is  placed  a  section  of  8-inch  pipe  with  a 
gate  valve,  and  when  the  growth  of  the  town  warrants 
the  expense  of  an  extension  another  section  will  be 
excavated,  and  the  concrete  wall  between  the  two  will 
allow  of  one  section  at  a  time  being  drained  oft"  and 
cleaned. 

The  intake  is  placed  two  feet  above  the  bottom  of 
the  reservoir,  and  to  this  two  feet  of  water  a  drain  has 
been   placed  in   the  bottom   which  will  be   connected 
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with  the  sewerage  system  of  the  town  and  will  serve 
to  flush  the  sewers. 

A  proper  pump  was  decided  on  next.  'Ihe  cylin- 
ders and  rods  which  were  used  to  test  the  bore-liole, 
and  which  the  Town  Council  had  intended  to  use  as 
a  permanent  pump,  were  discarded  as  being  ineffici- 
ent, and  a  Deane  Triplex  ])um])  was  purchased.  The 
pump  is  operated  by  an  electric  motor  of  20  h.p.  There 
is  an  automatic  starting  and  stopping  device,  wliich  is 
merely  a  float  in  a  tank  connected  with  the  reserv<jir, 
and  as  it  rises  or  falls  the  switch  is  thrown  out  or  in. 
This  worked  all  right,  but  was  found  to  interfere  with 
operations  at  the  power  house  of  the  company  supply- 
ing power,  as  at  times  the  pump  would  start  u])  when 
the  ])eak  load  would  be  on  at  the  power  house.  Two 
alarm  clocks  were  then  obtained,  and  so  set  that  at 
a  stated  hour  the  alarm  keys  oi  one  unwinding  would 
throw  in  the  switch,  and  the  other  a  few  hours  later 
would  throw  it  out.  All  the  attendant  has  to  do  is 
to  go  up  and  wind  and  set  the  clocks  each  day. 


length  of  the  tcjwn,  and  from  it  6-inch  lines  will  be 
laid  down  the  various  cross  streets. 

The  contract  price  for  the  construction  of  the  reser- 
voir was  $4,496,  which  with  extras  was  increased  to 
about  $5,000.  For  trenching,  laying  and  caulking,  and 
backfilling  12-inch  pipe-line  the  cost  was  44j4  cents 
a  lineal  foot,  and  for  the  10-inch  line  SSyi  cents  a  foot. 

I  have  not  the  exact  figures  of  the  pump  and  its 
erection  to  hand  at  the  present  time,  but  it  was  in 
the  vicinity  f)f  $7,000. 

The  contractors  for  all  this  work  were  the  Doane 
Engineering  Company,  of  Halifax,  who  carried  it  out 
in  a  most  efficient  manner. 


c^rcrrj/o/y 


Details  of  reservoir,  showing  proposed  exlcnsion 

1  cainiot  speak  too  highly  of  the  advantages  of  the 
Triplex  type  of  pump,  and  for  the  benefit  of  those 
who  have  not  seen  one  perhaps  a  word  of  explanation 
would  not  be  out  of  place.  The  cylinder  contains 
three  plungers  operated  by  hollow  rods  working  in- 
side of  each  other  and  connected  to  the  crank-shaft 
by  cross  yokes.  The  arrangement  of  the  craid^s  at 
the  crank-shaft  is  the  secret  of  the  success  of  this  type 
of  pump.  They  are  so  arranged  that  just  before  the 
first  i^lunger  reaches  its  maximum  height  the  second 
one  begins  to  take  up  the  load,  and  so  on  with  the 
third;  so  that  a  constant  flow  of  water  is  maintained 
through  the  discharge  pijte,  and  there  is  a  uniform 
strain  on  all  parts  of  the  jnimp-head  and  rods.  1  might 
state  in  i)assing  that  during  the  contractors'  test  of 
one  week's  duration  not  a  bearing  of  the  machinery 
became  heated,  or  even  warmed. 

The  pipe-line  from  the  reservoir  to  the  town  con- 
sists of  about  1,500  feet  of  12-inch  pipe,  and  branch- 
ing at  right  angles  each  way  a  10-inch  line  is  laid. 
This   10-inch  line  is  across  the  hill  and  runs  the  full 


Painting  Steel  to  Prevent  Electrolysis 

Rh'INl'ORClNC  steel  embedded  in  concrete 
which  is  so  located  as  to  be  subject  to  the 
action  of  stray  electric  currents  is  in  danger 
of  being  disintegrated  by  electrolytic  action, 
especially  in  the  presence  of  moisture.  It  has  been  pro- 
|)osed,  says  Engineering  Record,  that  such  steel  be 
given  a  protective  coating  of  paint  as  a  preventive  mea- 
sure, although  the  weakness  of  the  bond  or  adhesion 
between  jiainted  steel  and  concrete  was  generally 
deemed  so  important  an  c)bstacle  to  this  practice  as  to 
condemn  it  entirely.  Further,  previous  tests  seem  to 
have  shown  that  common  paints  are  not  absolutely  im- 
pervious to  moisture.  In  an  article  appearing  in  that 
journal  more  than  a  year  ago  E.  B.  Rosa  and  B.  Mc- 
Cullnm  discussed  the  results  of  tests  of  over  forty 
common  ])aints,  of  which  not  one  withstood  a  poten- 
tial of  4  volts  for  any  length  of  time,  pitting  of  the 
steel  occurring  within  a  few  months  in  all  cases.  They 
concluded  that  common  paints  may  even  increase  the 
tendency  to  dangerous  electrolytic  action  because  of 
the  concentration  of  such  action  in  small  areas  where 
the  paint  films  break  down. 

New  Tests 

New  light  is  now  thrown  on  these  questions  by  an 
article  entitled  "Paints  to  Prevent  Electrolysis  in  Con- 
crete Structures,"  by  Henry  A.  Gardner,  Assistant 
Director  of  the  Institute  of  Industrial  Research.  Wash- 
ington. D.  C.  This  article,  printed  in  the  March  issue 
of  the  "Journal"  of  the  I'ranklin  Institute,  contains  a 
complete  discussion  of  the  results  of  about  fifty  tests 
on  i)aintcd  steel  rods  embedded  in  1 :2  Portland  cement 
mortar  cylinders.  Two  series  of  tests  were  made,  dif- 
fering mainly  in  the  fact  that  the  second  series  was 
continued  for  only  ,S00  hours — 240  hours  under  30 
volts,  and  ()0  hours  under  55  volts,  with  the  cylinders 
always  immersed  in  water  up  to  within  1  in.  of  the 
top  surface. 

The  first  series  of  tests  was  made  as  follows:  At 
the  age  of  one  month  the  cylinders  were  all  connected 
up  in  parallel  for  24  hours  under  30  volts;  then,  since 
the  current  passing  was  found  to  be  very  small,  they 
were  placed  in  about  2  inches  of  water  for  one  week. 
Ill  a  few  cases  it  was  found  that  cracks  appeared  near 
the  bottom  where  moisture  had  affected  the  films  of 
paint.  They  were  then  immersed  in  water  up  to  with- 
in 1  inch  of  the  top,  and  continued  under  30  volts  for 
ten  days  longer. 

In  all  cases  the  current  readings  were  made  daily, 
and  cracking  was  shown  whenever  the  current  was  ap- 
preciable. The  painted  rods  were  given  two  coats  of 
the  paint  to  be  investigated,  allowing  an  interval  of 
one  week  for  drying.  Bituminous  paints,  oil  paints, 
aqueous  paints,  lacquers,  and  oils  and  varnishes  were 
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tested.  Two  specimens  contained  unpainted  rods 
which  showed  much  earUer  cracking  and  disintegra- 
tion. It  is  impossible  to  give  here  the  results  in  detail, 
but  in  general  it  was  found  that  bituminous  j)aints,  a 
few  oil  paints,  lacquers  and  varnishes  gave  the  best 
results. 

Tests  of  Bonding  Strength 

In  order  to  determine  the  eflfect  of  paint  upon  the 
adhesion  between  steel  and  cement  mortar  a  similar 
set  of  specimens  was  tested  in  a  Riehle  testing  mach- 
ine. Pressure  was  applied  upon  the  painted  iron  rod 
])rojecting  from  the  top  of  the  cylinder  until  the  bond 
was  destroyed,  and  the  comparative  strength  thus  de- 
termined. Some  of  the  water  paints  and  lacquers 
showed  bonding  strength  about  as  high  as  the  plain 
steel,  but  failed  to  act  as  insulators;  while  others  were 
good  insulators,  but  low  in  bonding  strength.  Most 
of  the  oil-pigment  paints  made  with  raw  linseed  oil 
gave  poor  or  only  fair  results,  while  much  better  re- 
sults were  obtained  with  boiled  linseed  oil,  which  dries 
to  a  harder,  less  porous,  and  more  fully  saturated  film. 

A  very  effective  method  for  increasing  the  bond  be- 
tween the  painted  steel  and  concrete  is  to  "sand"  the 
])ainted  surface  just  before  it  becomes  dry.  This  pro- 
duces a  rough  surface,  which  was  found  to  increase 
the  bonding  strength  as  much  as  100  per  cent,  in  one 
instance,  and  to  give  much  better  insulating  values. 

Important  Results  and  Electrolytic  Action 

Wherever  there  were  voids  in  the  surrounding  mor- 
tar, at  or  around  the  painted  rods,  corrosion  was  most 
severe,  and  pitting  was  shown.  The  breaking  down  of 
a  paint  film,  probably  due  to  its  having  been  broken 
through  by  enclosed  hydrogen  gas  develoi)ed  by  the 
electrolysis  of  the  water  in  the  damp  concrete,  was 
always  recorded  by  a  sharp  rise  in  the  amount  of 
current  passed,  and  a  noticeable  fizzing  sound.  Hub- 
bies of  gas  which  burst  with  an  audible  explosion 
when  lighted  were  brought  to  the  top  around  the  iron 
electrodes,  sometimes  carrying  soft  oily  products.  Such 
disintegrating  effects  of  electrolytic  hydrogenation 
might  be  ])revcnted  b}'  thoroughly  oxidized  coatings, 
which  could  l)e  obtained  l)y  allowing  a  period  oi  sixty 
days  for  the  drying  of  oil  paints  before  using  in  the 
cement. 

Paints  which  form  highly  impermeable  films  keep 
water  away  from  the  underlying  iron  and  offer  great 
resistance  to  the  passage  of  electric  currents.  Pre- 
vious investigations  made  by  Mr.  Gardner  ha\'e  deter- 
mined the  actual  degree  of  porosity  shown  by  various 
types  of  paint  films,  as  reported  in  Bulletin  Ls,  Scien- 
tific Section,  Paint  Manufacturers'  Association  of 
United  States.  The  addition  of  a  pigment  to  an  oil 
usually  increases  the  resistance  to  moisture  and  makes 
a  more  impermeable  film. 

Conclusions 

The  corrosion  of  metal  embedded  in  concrete  struc- 
tures, by  stray  currents  of  high  voltage,  is  often  j^ro- 
ductive  of  serious  effects.  The  use  of  properly-made 
paints  upon  such  metal  constitutes  a  safeguard  that 
should  not  be  neglected  by  the  engineer.  Such  paints 
may  be  prepared  from  the  following  substances. 

The  vehicle  should  contain:  (1)  Boiled  or  l)odied 
oils  or  products  which  dry  to  a  fairly  saturated  film  ; 
(2)  oils  which  dry  by  semi-polymerization  rather  than 
oxidation;  (3)  oils  which  dry  to  a  flat  rather  than  a 
highly  glossy  surface. 

The  solid  portion  should  contain  a  percentage  of : 
(1)  Pigments  which  are  coarse  and  which  therefore 


tend  to  form  films  having  a  rough  surface;  (2)  pig- 
ments which  are  inert  and  which  do  not  act  as  con- 
ductors of  electricity;  (3)  pigments  which  are  either 
basic  or  of  the  chromate  type. 

The  painted  metal  should  be  "sanded,"  if  possible. 

An  Efficient  Recording  Gauge  for  Weir 
Measurements 

By  David  E.  Adams  and  Earl  I.  Roberts* 

THE  city  of  Columbus  is  having  made  a  sewerage 
survey  under  the  direction  of  Prof.  F.  H.  Eno, 
of  the  Ohio  State  University,  and  while  em- 
ployed upon  tliis  work  as  inspectors  the  writ- 
ers designed  and  built  the  gauge  described  herewith. 

Our  original  intention  was  to  build  a  gauge  for  the 
measurement  of  the  dry-weather  sewage  How  only  and 
for  use  with  metal  weirs,  which  had  been  placed  in 
various  sewers  of  the  city,  but  we  are  now  using  these 
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gauges  also  for  the  measurement  of  storm  flow,  and 
they  are  giving  excellent  service. 

The  gauge  consists  of  a  wooden  float  covered  with 
galvanized  iron,  to  which  is  attached  a  framework  of 
two  small  steel  rods  connected  by  galvanized-iron 
strips,  which  carries  the  recording  pen.  To  the  upper 
end  of  this  framework  is  attached  a  cord  running  over 
a  i)ulley  above  and  carrying  a  counterweight.  The 
cyHndrical  drum  carrying  the  record  is  covered  with 
thin  galvanized  iron,  and  is  driven  by  an  eight-day 
double-spring  clock  manufactured  by  Seth  Thomas, 
Thomaston,  Conn.  The  record  sheet  is  fastened  on 
the  drum  by  rubber  bands  at  the  top  and  bottom. 

The  framework  carrying  the  pen  is  prevented 
from  moving  laterally  by  means  of  guide  strii)s.  in 
which  holes  to  fit  the  steel  rods  are  made,  and  also  by 
means  of  the  counterweight.  The  l)earing  for  the 
drum  is  made  as  shown  in  the  drawing  by  the  use  of 
a  small  glass  plate.  The  shaft  carrying  the  drum  is 
fixed  rigidly  to  the  clock,  and  is  geared  so  as  to  make 
one  revolution  in  twelve  hours. 

The  whole  apparatus  is  built  in  one  box,  and  holes 
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are  cut  in  tlie  tof)  and  bottom  U)  allow  Uyr  the  float 
wire  and  counterweijrht  cord.  In  the  ufauf^e  used  by 
the  Massachusetts  Department  of  Health  the  record- 
injj  pencil  is  carried  on  a  rod  which  in  turn  is  {guided 
in  its  vertical  motion  l)y  a  small  arm  moviiij^  in  a  slot. 
The  rod  to  the  float  must  not  be  too  lon^,  or  its  weight 
would  iirevcnt  the  free  working  of  the  lloat ;  hence,  if 
it  were  desired  to  install  the  gauge  in  a  luanhole,  say 
10  ft.  above  the  level  of  the  sewage,  there  would  prob- 
ably i)e  come  difficulty  in  its  working. 

As  gauges  of  this  type  record  the  actual  variation 
in  the  flow  or  head,  the  cylinder  luust  be  of  such 
height  as  to  cover  this  variation.  In  order  to  measure 
greater  variations  without  the  use  of  a  very  high  cylin- 
der (as  during  a  storm)  we  have  used  an  au.xiliary 
double-pulley  arrangement  as  shown  in  Fig.  2.  This 
requires  the  use  of  another  small  counterweight,  but 
it  has  worked  very  satisfactorily.  By  this  arrange- 
ment the  range  of  the  cylinder  may  be  increased  ac- 
cording to  the  ratio  of  the  circuiufcrences  of  the  pul- 
ley rings. 

The  advantages  claimed  for  this  gauge  are:  (1)  It 
is  extremely  simple  and  easy  to  build;  (2)  by  means 
of  adjusting  the  length  of  the  float  wire  it  may  be  in- 
stalled at  any  height  above  the  flow  line;  (3)  the 
gauge  is  covered  and  thereliy  protected  when  placed 
beneath  a  perforated  manhole  cover;  (4)  its  cost  is 
low;  (5)  it  may  be  installed  easily  in  sewers,  sump 
holes,  or  open  streams. 


Modern  Garbage  Disposal  Plant  at 
Berlin,  Ont. 

ANEW  garbage  incinerator  at  Uerlin,  Out., 
was  opened  officially  on  May  28th.  .\  num- 
ber of  municipal  officials  from  other  cities 
were  present. 
The  plant  illustrates  the  latest  develo])ments  in 
connection  with  the  destruction  of  garl)age.  Oil  fuel 
is  used  lo  start  and  generate  heat  for  the  destruction 
of  all  garbage  that  will  not  burn  unaided.  Two  burn- 
ers are  used  in  the  animal  chamber,  and  a  separate 
burner  in  each  of  the  two  garbage  chambers.  The  use 
of  oil  greatly  facilitates  the  obtaining  of  a  high  degree 
of  heat  in  a  short  time.  It  is  understood  that  the  heat 
of  the  furnace  can  be  raised  to  1,800  deg.  I'ahr.  in 
thirty  minutes.  By  an  interesting  arrangement  the 
foul  air  arising  from  the  garbage  on  the  dum])ing  floor 
is  drawn  through  a  i)re-heater  by  a  large  fan  and  used 
as  a  force  draught  to  kee\i  uj)  the  combustion  in  the 
furnace  after  the  oil  burners  arc  turned  ofT. 

The  incinerator  is  guaranteed  to  consume  lift  ecu 
tons  of  garbage  in  twenty-four  hours.  Tests  made  by 
the  City  Engineer  show  that  the  plant  consumed  31, 
000  pounds  of  garbage  of  all  classes  in  less  than  eight 
hours,  l)esides  a  horse  weighing  l,3i^0  pounds. 

An  important  feature  of  the  new  i)lant  is  the  en- 
tire absence  of  odours  either  inside  or  outside.  When 
the  horse  was  burned  at  the  opening  of  the  incinera- 
tor no  smell  could  be  detected  from  either  the  charg- 
ing opening,  from  the  furnace  doors  or  from  the  ex- 
terior smoke  stack. 

The  incinerator  is  of  the  single  cell  furnace  type, 
and  one  or  both  cells  may  be  used  at  a  time.  The  cells 
are  designed  so  that  in  case  of  repairs  being  necessarj' 
to  one  the  other  may  be  kept  in  full  operation  while 
the  other  is  shut  down.  The  animal  chamber  is  placed 
next  to  the  main  combustion  chamber  and  receives 
the  waste  heat  from  the  two  garbage  cells.     When  an 


animal  is  to  be  destroyed  the  heat  is  raised  by  the  use 
of  the  oil  burners. 

All  the  fire  chambers  have  water-sealed  doors 
which  prevent  the  escape  of  any  of  the  gases  from  the 
combustion  of  waste  and  keep  cold  air  from  entering 
the  furnaces.  The  exclusion  of  draughts  of  cold  air 
from  the  furnaces  has  a  material  value  in  preventing 


i^xteriur  view  of  plant 

sudden  contractions  which  wmhIiI  li.i\t-  a  destructive 
effect  on  the  furnace  walls. 

'J'he  building  is  entirely  iMipiiiiii.  The  dumping 
floor  is  constructed  of  reinforced  concrete,  while  the 
ui)])er  storey  is  built  of  steel  and  corrugated  iron.  The 
smoke  stack  is  of  brick. 

Trovision  is  made  for  the  drying  of  all  wet  material 
amongst  the  garbage  before  it  is  raked  over  the  fire- 
grate, where  all  refuse  is  reduced  to  ashes  and  clinker. 

.\  motor-driven  suction  fan  provides  air  circulation. 


Clinkering  doors  of  furnaces  and  clinker  car 

Dust  pockets  and  paper  screens  are  provided  to  pre- 
vent any  dust  or  paper  bk)wing  u\^  the  stack.  The 
second  combustion  chamber  burns  all  gases  arising 
from  the  burning  in  the  first   chamber. 

The  incinerator  was  built  by  The  Ideal  Incinera- 
tor and  Contracting  Company.  Limited,  of  Toronto, 
on  their  own  patented  design. 
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Floating    Concrete    Caissons    in    Use 


By  Harrison  S.  Taft,  assisted  by  O.  D.  Jones 

Y  the  kind  co-operation  of    Professional    Mem- 


Boirs,  Corps  of  Enj^ineers,  United  States  Army, 
Washin^^ton,  D.C.,  who  lent  us  the  illustra- 
trations,  besides  giving  us  permission  to  re- 
pi-int  part  of  Mr.  Taft's  article,  which  appeared  in  the 
March-April  issue  of  that  paj^er,  we  are  enabled  this 
week  to  present  a  well  illustrated  description  of  the 
use  of  floating  concrete  caissons  in  several  marine  un- 
dertakings in  Canada  and  the  United  States. 
The  introduction  of  floating  concrete  cais- 
sons into  Canada  seems  to  have  been  the  re- 
sults of  the  work  of  Mr.  Tromanhauser,  who, 
in  1910,  developed  a  type  of  caissons  having 
a  wooden  bottom  with  concrete  side  and  in- 
terior walls.  While  the  use  of  wood  may  be 
permissible  in  fresh  and  non-teredo  infested 
waters,  it  would  seem  that  such  a  use  of  tim- 
ber would  not  work  out  favorably  to  such 
undertakings  in  teredo  infested  waters  unless 
the  wooden  bases  were  so  well  sunk  into  the 
soil  as  to  preserve  them  against  attack  from 
the  worm. 

The  first  work  done  in  Canada  with  float- 
ing concrete  caissons  by  Mr.  Tromanhauser 
was  in  the  building  of  the  foundation  wall  of 
a  large  building  at  Goderich,  Ontario,  in 
1910.  Four  wooden  caissons  .^4  feet  long,  14 
feet  wide  and  5  feet  deep  were  first  construct- 
ed and  launched.  After  launching,  the  con- 
crete side  and  cross  interior  walls  were  start- 
ed from  the  floor  of  the  wooden  caisson  and 
built  up  2  feet  at  a  time  to  a  height  of  some  20  feet. 
The  interior  partitions  divided  each  caisson  into  .six 
compartments  9  feet  by  14  feet  each.  To  insure  good 
work,  the  fresh  concrete  was  always  ke])t  above  the 
water  level  until  hardened.  In  order  to  maintain  sta- 
bility, it  was  necessary  to  place  rock  tjallast  in  the 
compartments  of  the  caissons  as  the  walls  were  car- 
ried up.  After  the  proper  height  had  been  reached, 
the  semi-concrete  floating  structures  were  towed  to 


their  position  in  the  sea  wall  and  sunk  by  admitting 
water  through  valves  in  the  lower  part  of  the  struc- 
tures. After  all  the  caissons  had  been  sunk  to  place, 
they  were  filled  with  rock  ballast  and  the  decking  put 
in  place. 

Following  up  his  first  successful  attempt  with  float- 
ing concrete  caissons  Mr.  Tromanhauser  made  use  of 
the  same  principle  for  the  foundation  of  a  grain  ele- 
\ator  tower  at  Coderich  in  1912.    The  caisson  was  30 


Completed  crib  being  sunk  on  tower  site  at  Goderich. 


Completed  Tromanhauser  pontoon  used  at  Goderich. 

feet  square  by  24  feet  deep  and  C(Mitained  nine  com- 
partments. The  outer  walls  of  the  caisson  were  12 
inches  thick,  the  partition  walls  10  inches.  The  same 
mode  of  constructing  the  crib  as  in  the  case  cited  above 
was  used,  and  the  whole  structure  sunk  on  to  a  pre- 
pared rock  bottom  by  filling  the  interior  compart- 
ments with  sand  and  gravel.  Piles  were  al.so  inserted 
in  the  fill  so  as  to  transport  directly  the  weight  of  the 
tower  to  the  rock  bottom.  A  concrete  slab  was  placed 
over  the  top  of  the  filled  caisson  and  the  con- 
crete tower  erected  thereupon. 

Goderich  Breakwater. — .As  the  direct  re- 
sult of  Colonel  Judson's  success  with  float- 
ing concrete  caissons  on  Lake  Michigan,  the 
Canadian  Government  decided  to  adopt  his 
system  of  construction  in  the  building  of  a 
long  breakwater  at  Goderich,  on  Uake  Hur- 
on, Ontario.  This  work  was  started  in  the 
fall  of  1911  with  the  building  of  three  con- 
crete floating  caissons,  each  being  100  feet 
long.  26  feet  high,  with  a  width  at  their  base 
of  35  feet  but  only  30  feet  at  their  tops,  thus 
giving  a  tumble-home  of  2>^  feet  on  each 
face.  The  caissons  were  divided  into  twenty- 
four  com])artments  by  means  of  two  longi- 
tudinal and  seven  cniss  concrete  jiartitions. 
These  three  caissons  were  sunk  in  the  inner 
harbor  at  Goderich  during  the  winter  of  1911- 
1912,  being  refloated  in  the  spring  of  1912  and 
put  in  their  proper  place  in  the  breakwater 
along  with  three  other  caissons  that  were 
constructed  during  the  spring  of  1912,  thus 
making  600  lineal  feet  of  work  completed 
during  one  summer. 
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In  the  construction  of  the  caissons  a  form  of  float- 
ing scow  dry-dock  was  adopted  by  the  contractors. 
This  dry-dock  consisted  of  a  specially  constructed 
scow,  114  feet  long,  44  feet  wide,  with  sides.  11  feet 
high,  the  bottom  of  the  scow  being  built  with  special 
care  as  regards  its  use.  One  end  of  the  scow  was  so 
built  as  to  swing  outwards  and  thus  permit  the  con- 
crete caisson  to  be  floated  out  when  built  to  a  proper 
depth. 

The  base  of  the  concrete  caissons,  properly  rein- 
forced, was  first  poured  directly  upon  the  deck  of  the 
scow.  The  interior  and  exterior  walls  were  next 
brought  up  3  feet  at  a  time  simultaneously,  care  being 
taken  to  secure  a  water-tight  joint  between  each  pour- 
ing by  means  of  grout.  By  the  time  the  concrete 
walls  of  the  caisson  had  reached  a  height  of  14  feet, 
the  top  of  the  sides  of  the  scow  dry-dock  were  almost 
submerged.  By  filling  the  space  between  the  sides 
of  the  concrete  caisson  and  the  walls  of  the  scow 
dry-dock  with  water  and  by  placing  heavy  weights 
therein,  the  scow  dry-dock  was  parted  from  the  base 
of  the  caisson  and  sunk  on  to  the  bottom  of  the  har- 
bor. The  end  gate  was  then  opened  and  the  caisson 
towed  out,  Boating  on  its  own  bottom.  The  further 
upbuilding  of  its  walls  was  then  proceeded  with  as  in 
case  of  an  ordinary  wooden  caisson.  The  weights  be- 
ing removed  from  the  sunken  scow  dry-dock  and  its 
gate  closed,  the  structure  floated  at  such  a  draft  as  to 
bring  its  sides  above  the  water  level,  which  permitted 
of  its  being  pumped  out  and  another  caisson  built 
therein  while  the  first  one  was  being  finished  in  a 
floating  position.  Not  only  was  great  care  taken  in 
the  mixing  and  placing  of  the  concrete,  but  regular 
tests  were  made  of  the  ingredients  so  as  to  .secure  a 
Water-tight   structure. 

While  the  caissons  were  being  built  the  bottom  of 
the  lake  where  the  caissons  were  to  rest  was  brought 
to  a  level  by  dredging  and  sweeping,  the  sweep  being 
a  reinforced  concrete  beam,  12  by  12  inches  by  40  feet 
long.  Since  the  outer  face  wall  of  the  cais.sons  was 
thicker  than  the  rear  wall  it  was  necessary  to  place 
ballast  in  the  caissons  in  such  a  location  as  to  secure 
a  more  uniform  draft  than  would  otherwise  have  ex- 
isted. 

After  being  towed  to  position  the  caissons  were 
sunk  into  position  upon  the  prepared  bed  by  pumping 
in  water,  an  operation  that  took  about  five  and  one- 
half  hoin-s,  at  which  time  the  caissons  became  .safe 
against  any  ordinary  storm,  their  tops  being  but  2 
feet  above  water  level.  The  various  compartments 
were  next  filled  with  stone,  sand  and  gravel.  A  con- 
crete superstructure  was  then  built  up  on  top  of  the 
sunken  cai.s.sons  to  a  height  of  about  11  feet  above 
lake  level,  the  concrete  extending  down  some  6  feet 
into  the  two  outer  rows  of  compartments. 

During  the  sea.son  of  1913.  another  600  feet  was 
added  to  the  breakwater  by  the  same  mode  of  con- 
struction as  above  described,  the  caissqns  being  28 
feet  deep,  instead  of  26  feet,  on  account  of  a  greater 
depth  of  water,  .\nother  400  feet  was  added  in  the 
season  of  1914.  The  four  caissons  which  formed  this 
addition  had  been  built  in  the  fall  of  1913  and  sunk  in 
the  harbor  during  the  winter,  and  were  refloated  and 
put  into  position  in  the  breakwater  in  the  spring. 
The  total  length  of  this  piece  of  work  is  1,660  feet, 
the  longest  individual  piece  of  work  of  its  special 
mode  of  construction  built  in  .-\merica  so  far.  thus 
showing  the  great  faitli  the  Canadian  (nnernment  has 
in  Colonel  Judson's  system.  A  heavy  rip'-^.p  fill  of 
triangle  shape  exists  along  the  outer  face  of  the  break- 
water to  a  depth  of  14  feet. 


The  exterior  walls  of  the  caissons  are  16  inches 
thick,  the  inside  face  walls  14  inches  thick,  all  built 
without  taper.  The  base  is  about  24  inches  thick,  the 
entire  structure  being  well  reinforced  and  having  sub- 
stantial fillets  at  intersections  of  all  wall.s. 

Welland  Canal. — In  the  rebuilding  of  the  Welland 
Canal  a  very  extensive  use  of  floating  concrete  cais- 
sons is  being  employed,  special  new  features  having 
been  worked  out  t(j  suit  local  conditions.  This  under- 
taking represents  the  latest  development  of  Mr.  Tro- 
manhauser's  system,  combined  with  a  system  of  re- 
movable wooden  bottoms  for  the  caissons  as  worked 
out  by  Mr.  J.  L.  Welier,  engineer  in  charge  of  the 
improvements,  so  as  to  permit  of  their  repeated  use 
and  to  allow  of  the  interior  fill  resting  directly  upon 
the  soil  and  not  on  the  wooden  bottoms.  The  cais- 
sons being  used  are  111  feet  long,  38  feet  wide  and  34 
feet  deep,  having  eighteen  compartments  each,  weigh- 
ing about  2,000  tons.  When  afloat  they  have  a  draft 
of  about  16  feet  and  a  freeboard  of  18  feet.  In  order 
to  keep  the  centre  of  gravity  as  low  as  possible,  the 
walls  are  made  thicker  at  the  bottom  of  the  caisson 
than  at  the  tops.  Even  with  this  precaution,  it  is 
said  that  the  centre  of  gravity  of  the  complete  caisson 
when  afloat  is  near  the  water  line  and  that  they  are 
very  sensitive  in  stability. 

United  States 

The  first  application  that  Colonel  Judson  seems  to 
have  made  of  his  idea  of  floating  concrete  caiss«>ns 
was  in  the  construction  of  Government  breakwaters 
on  Lake  Michigan  in  1908,  these  undertakings  appar- 
ently being  the  first  application  of  floating  concrete 
caissons  in  the  United  States,  if  not  in  America. 

To  determine  the  effects  of  frost  upon  the  interior 
fill  of  a  reinforced  concrete  caisson,  a  small  structure 
(7  by  6  by  5^  feet,  approximately)  with  walls  fri)m  4 
inches  to  5  inches  thick,  was  constructed  by  Colonel 
Judson  in  VK)7.  filled  with  sand  and  covered  over  with 
a  concrete  slab  and  allowed  to  remain  in  an  exposed 
position  all  winter.  The  results  of  this  experiment 
were  such  as  to  justify  the  use  of  concrete  caissons 
on  a  larger  scale  in  the  .\lgoma,  Manitowoc  and  Mil- 
waukee breakwaters,  as  no  damage  was  done  to  the 
cxiK-rimental  caisson  on  account  of  frost  action. 

Algoma. —  The  twenty  caissons  used  in  building 
the  .\lgoma  breakwater  were  24  feet  long,  15  feet  wide, 
12  feet  4  inches  high,  of  a  rectangular  .shape,  the  cais- 
■son  part  of  the  breakwater  being  511  feet  long.  As 
the  caissons  have  to  withstand  a  severe  wave  action 
due  to  the  140-mile  fetch  of  the  seas,  a  heavy  con- 
struction was  used,  the  exterior  walls  being  12  inches 
thick,  the  athwart  middle  partition  10  inches  thick, 
while  the  bottoms  are  16  inches  thick.  The  middle 
partition  wall  divides  the  caissons  into  two  compart- 
ments of  about  10>4  by  13  feet,  a  1 :2:4  mixture  being 
used  throughout.  Each  caisson  weighed  119  tons, 
corresponding  to  a  draft  of  9.7  feet,  giving  a  freeboard 
of  2.6  feet  when  afloat.  After  launching,  the  caissons 
were  towed  12  miles  through  the  open  water  at  a 
speed  of  2  miles  per  hour  to  their  final  location,  the 
place  of  manufacture  having  been  at  Kewaunee,  12 
miles  south  of  Algoma.  After  being  sunk  by  water 
ballast,  the  interiors  of  the  caissons  were  filled  with 
broken  stone  to  within  4  feet  of  their  tops  and  the 
rest  with  a  lean  concrete.  A  concrete  superstructure 
was  erected  over  the  top  of  the  caissons.  The  cais- 
sons rest  upon  a  pile  foundation  filled  in  with  riprap. 

Manitowoc. — The  building  of  the  ManitowtK 
breakwater  followed  immediately  after    the    .\lgoma. 
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the  same  plant,  etc.,  being  used  to  construct  the 
twenty-four  concrete  caissons  needed.  Twenty-two 
of  the  caissons  used  at  Manitowoc  were  24  feet  long, 
14  feet  wide  and  11  feet  4  inches  high.  Their  external 
walls  are  10  inches  thick,  their  cross  walls  8  inches,  the 
bottom  14  inches.  The  entire  set  was  launched  in  the 
fall  and  kept  afloat  all  winter,  no  damage  being  done 
to  them  through  stress  of  weather.  The  caissons  had 
to  be  towed  29  miles  in  the  open  lake  and  were  sunk 
into  position  the  next  spring  following  their  manu- 
facture. Two  additional  caissons  of  a  special  design 
were  also  used  in  this  work,  the  entire  length  of  the 
caisson  breakwater  being  580  feet.  The  interior  of  the 
caissons  were  filled  with  rock  for  the  rest  of  their 
depth.    These  caissons  rest  upon  a  rubble  fill. 

Milwaukee. — The  next  use  of  concrete  caissons  by 
Colonel  Judson  was  at  Milwaukee  in  1910,  the  work 
following  the  Manitowoc  undertaking.  In  all,  four- 
teen caissons  were  used  at   Milwaukee.     The  outer- 
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Plan  and  section  of  reinforced  concrete  caisson  for  Glen  Cove  pier. 

most  four  are  54  feet  long.  18  feet  wide  and  15  feet 
deep.  Their  exterior  walls  are  14  inches  thick ;  the 
two  interior  partitions  12  inches  and  their  bases  18 
inches.  The  cross  walls  divided  the  caissons  into 
three  compartments  about  16  by  16  feet.  Each  cais- 
son weighed  352  tons,  corresponding  to  a  draft  of 
about  13  feet.  The  inner  caissons  were  ten  in  num- 
ber, each  one  being  36  feet  long,  15  feet  wide,  12  feet 
deep.  The  walls  were  12  inches  thick,  the  interior 
partitions  10  inches  and  the  base  16  inches.  Each  cais- 
son had  three  compartments  of  about  12  by  13  feet 
and  weighed  175  tons.  After  being  sunk  on  to  a  pile 
foundation  they  were  filled  with  stone,  capped  with  4 
feet  of  concrete  and  now  form  a  pier  576  feet  long. 

In  building  the  Algoma  and  Manitowoc  caissons,  a 
pile  foundation  of  nine  piles  properly  capped  was  pre- 
pared and  covered  with  4-inch  planks  into  which  were 
driven  8-inch  wire  spikes.  These  spikes  projected 
into  the  base  concrete  and  thus  bound  the  planks  to 
the  caissons,  the  planks  becoming  a  part  of  the  cais- 
son structure  when  put    afloat.     The    caissons    were 


built  on  a  level  keel  and  not  on  an  incline,  as  is  the 
usual  practice  in  ship  work.  In  order  to  prevent  any 
inflow  of  the  water  during  launching  and  towing 
operations,  a  water-tight  wooden  deck  was  secured 
to  the  top  of  each  caisson.  After  the  caissons  had 
been  completed  their  weight  was  transferred  from  the 
pile  structure  to  the  launching  ways  and  they  were 
launched  overboard. 

In  a  launching  operation  at  Kewaunee  three  sets  of 
ways  were  used,  each  set  being  24  feet  wide,  103  feet 
long  with  a  draft  of  6  feet  at  the  out-shore  end,  giving 
a  drop  of  3.7  feet.  The  launching  weight  of  the  Al- 
goma caissons  was  taken  as  2.65  tons  per  square  foot. 
The  piles  under  the  launching  ways  were  figured  for 
15  tons  each. 

Glen  Cove. — The  next  use  of  floating  concrete 
caissons  in  marine  work  in  the  United  States  appears 
to  have  been  at  Glen  Cove,  Long  Island  Sound,  in  the 
construction  of  a  .small  wharf  for  pleasure  purposes 
in  the  winter  of  1909  and  1910;  floating  caissons  were 
made  use  of  for  the  piers  that  support  the  overhead 
bridge  or  runway.  Some  of  the  piers  were  12  feet  by 
12  feet  in  section,  others  8  feet  by  12  feet.  In  build- 
ing the  larger  size  piers,  some  of  which  extend  17  feet 
above  the  bottom,  two  caissons  were  used,  one  super- 
imposed on  the  other. 

The  lower  caissons  were  9  feet  6  inches  in  height 
with  a  6-inch  bottom  of  concrete  placed  at  such  a 
height  as  respects  the  side  walls  as  to  leave  a  cutting 
edge,  as  it  were,  of  12  inches  in  depth.  The  side  walls 
of  the  caisson  were  also  6  inches  thick.  The  bottom 
slab  is  stiflfened  by  two  concrete  beams  4  inches  wide, 
30  inches  deep,  placed  at  right  angles  on  the  centre 
lines  of  the  caissons.  The  upper  rim  of  the  caissons 
was  built  with  an  internal  oflfset  of  about  6  inches,  so 
as  to  permit  the  upper  .section  of  the  completed  pier 
to  fit  down  over  the  lower  section  and  thus  be  held 
rigidly  in  place.    The  offset  was  12  inches  in  depth. 

The  upper  caissons  were  also  9  feet  6  inches  in 
depth,  lapping  1  foot  on  the  lower  caissons,  thus  mak- 
ing the  total  height  of  the  entire  concrete  pier  18  feet, 
the  cutting  edges  protruding  1  foot  into  the  bottom. 
The  upper  caissons  were  built  without  a  bottom,  but 
have  internal  bracing  beams  or  struts  4  inches  in 
width,  and  24  inches  in  depth. 

The  smaller  caissons,  8  by  12,  have  only  one  in- 
ternal partition  4  inches  wide,  24  inches  deep,  with 
walls  6  inches  thick.  The  walls  and  bottoms  of  the 
caissons  were  reinforced  on  both  sides,  as  is  necessary 
in  this  class  of  work.  Special  attention  was  also  given 
to  the  cement  and  its  chemical  properties.  All  the 
caissons  were  built  on  shore,  put  afloat  and  placed  in 
position  by  filling  the  interior  with  ballast.  The  upper 
])arts  were  set  in  place  by  mechanical  power,  as  they 
possessed  no  floating  capacit\-  on  account  of  having  no 
bottoms. 

Huntington  Bay,  N.Y. — During  the  summer  of 
1910  recourse  was  had  to  a  floating  concrete  caisson 
in  constructing  the  foundation  of  a  lighthouse  built 
by  the  Government  at  the  entrance  to  this  harbor.  The 
caisson  measured  26  by  30  feet,  being  16  feet  in  height. 
It  was  divided  into  four  compartments  by  means  of 
two  interior  walls.  The  exterior  walls  were  16  inches 
thick,  the  interior  walls  12  inches  thick,  heavy  fillets 
being  worked  at  the  intersections  of  the  various  walls 
and  bottom  slab.  Both  surfaces  of  the  walls  of  the 
entire  structure  were  reinforced  according  to  the  hy- 
draulic pressure  they  had  to  withstand.  The  vertical 
liars  had  the  same  spacing  throughout.  A  1  :2:4  con- 
crete mix  was  used. 

In  the  construction  of  the  caisson  on  the  shores  of 
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the  bay,  proper  blocking  was  placed  so  as  to  be  under 
the  outside  walls,  as  well  as  under  the  longitudinal 
centre  line  partition.  iMght  by  twelve  timbers  were 
then  placed  upon  the  blocking  in  a  level  position  with 
a  4-inch  wooden  flooring  worked  on  top.  A  wooden 
sub-base  was  thus  formed  to  the  caisson  itself.  To  se- 
cTire  the  timber  structure  to  the  concrete  caisson  large 
lag  screws  were  screwed  partly  into  the  4-inch  floor- 
ing, 2  feet  on  centres  across  the  structure,  1  foot  on 
centres  longitudinally.  The  concrete  bottom  and  the 
walls  were  then  constructed  with  the  proper  reinforce- 
ment on  the  timber  platform  in  the  usual  manner  with- 
out any  interruption  in  the  pouring,  thus  resulting  in 
a  monolithic  structure.  After  the  forms  had  been  re- 
moved, the  exterior  walls  were  given  a  heavy  grout 
coating. 

Owing  to  the  small  excess  of  buoyancy  when 
afloat,  the  caisson  was  built  in  an  upright  position. 
After  sufficient  curing  the  caisson  was  launched  over- 
board by  means  of  the  usual  launching  ways  and  later 
on  towed  about  Yz  mile  to  its  final  resting  place,  where 
it  was  sunk  on  a  prepared  bottom.  Since  the  com- 
pleted structure  drew  1J4  feet  more  than  the  depth  of 
water  over  its  final  location  on  the  bar,  it  was  neces- 
sary to  resort  to  several  means  to  decrease  its  draft  so 
as  to  permit  of  it  being  properly  placed.  This  was 
done  by  pumping  air  into  the  pockets  formed  by  the 
8  by  12  timbers  on  the  underside  of  the  timber  base 
and  partly  by  bodily  raising  the  structure  by  a  derrick, 
the  caisson  then  being  dragged  into  position  by  means 
of  tugs.  The  four  interior  pockets  were  partly  filled 
with  water  to  act  as  ballast  until  the  placing  of  the 
interior  concrete  fill.  Riprap  was  also  placed  around 
the  outside  of  the  caisson  immediately  after  setting . 
to  protect  it  against  storms.  Afterwards  the  interior 
pockets  were  filled  with  a  1 :3  :6  concrete  placed  in  the 
dry,  the  work  being  carried  on  in  two  pockets  simul- 
taneously and  alternately  to  a  depth  of  5  feet  at  a  lift. 
The  concrete  superstructure  of  suitable  design  vva.-^ 
then  erected.  The  weight  of  the  caisson  was  about 
315  tons,  290  tons  being  of  concrete,  and  25  tons  of 
steel  reinforcement. 

General  Considerations. —  Before  concluding  this 
article  it  is  fitting  to  point  out  a  few  facts  as  recom- 
mended by  those  best  experienced  in  the  use  of  con- 
crete floating  caissons. 

Since  the  caissons  are  apt  to  plunge  low  in  launch- 
ing unless  long  and  expensive  ways  are  used,  the 
maximum  stresses  are  usually  experienced  during 
launching  and  can  be  so  considered  in  designing  the 
structure. 

While  it  is  possible  to  launch  concrete  caissons 
ten  days  after  the  manufacture  in  fresh  water  work. 
it  is  perhaps  better  to  wait  a  much  longer  period  when 
the  caissons  are  to  be  subjected  to  sea  water  action,  to 
ensure  their  absolute  permanency. 

Concrete  caissons  possess  great  stilTness  and  sub- 
stantial strength,  which  permits  of  their  being  towed 
long  distances  in  rough  water  without  danger. 

The  constructing  of  concrete  caissons  at  a  more  or 
less  permanent  yard  permits  of  the  installation  of  a 
suitable  plant  and  the  organization  of  a  good  working 
force,  both  of  which  will  tend  to  materially  reduce  the 
cost  of  manufacturing  and  launching  the  caissons  and 
also  the  total  cost  of  the  proposed  structure. 

While  in  small  caissons  it  is  best  to  have  them 
mono-cellular,  in  order  to  decrease  their  dead  weight 
without  making  the  side  walls  too  thin,  in  large  cais- 
son work  it  is  best  to  have  numerous  chambers  or 
compartments,  since  the  cross  walls  can  be  made  of 
substantial  thickness  without  any  appreciable  effect 


upon  the  buoyancy.  Still,  it  is  not  believed  that  in 
many  cases  it  would  be  true  economy  to  use  caissons 
which  would  be  lighter  in  weight  than  conditions  of 
buoyancy  require. 

.Since  it  is  possible  to  sink  the  caissons  quickly  to 
position  by  means  of  water  ballast,  they  become  safe 
against  moderate  wave  action  in  a  very  short  space  of 
time  after  arriving  at  their  final  resting  place.  When 
sunk  the  tops  of  the  caissons  project  above  water, 
thus  permitting  of  the  compartments  being  pumped 
out  in  rotation  and  the  interior  fill  placed  in  the  dry. 
This  affords  a  cheaper  and  more  substantial  system 
of  permanent  subaqeuous  construction  than  any  other 
mode. 

With  the  cost  of  timber  slowly  advancing  and  tem- 
porary structures  becoming  things  of  the  past  except 
in  undeveloped  countries,  permanent  concrete  con- 
struction is  rapidi)-  advancing  to  the  front.     While 


Concrete  caissons  used  in  a  sloping  position  on  ChicMo 
Harbour  breakwater. 

there  is  probably  much  to  be  learned  about  reinforced 
concrete  floating  caissons,  and  much  educational  work 
to  be  done  among  contractors,  in  no  other  field  (of 
engineering),  apparently,  will  reinforced  concrete 
make  greater  strides  in  the  immediate  future  than  in 
such  works  as  breakwaters,  piers,  dock-fronts,  revet- 
ments, bridge  piers  and  similar  structures  where  rein- 
forced concrete  caissons  may  be  employed. 

From  the  great  advantage  to  be  derived  from  float- 
ing concrete  caissons  in  harbor  development,  it  would 
seem  that  this  branch  of  concrete  engineering  will  find 
a  wide  field  of  applicability  now  that  the  use  of  con- 
crete in  sea  water  is  more  thoroughly  understood  by 
American  engineers.  In  view  of  the  success  obtained 
in  foreign  countries  and  the  wider  use  of  the  system 
being  rnade  yearly,  it  would  seem  that  with  an  unre- 
stricted use  of  the  system  in  the  United  States  upon 
the  expiration  of  Colonel  Judson's  patents,  the  use  of 
floating  concrete  caissons  will  be  more  widely  adopt- 
ed by  United  States  engineers,  for  if  they  have  been 
successfully  used  in  deep  foundation  work  why  not  in 
hydraulic  engineering? 
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THE  following  notes  are  based  on  data  compiled 
by  The  Travelers'  Insurance  Company  (En- 
gineering and  Inspection  Department),  Hart- 
ford, Conn.  Particular  attention  may  be 
drawn  to  the  paragraphs  relating  to  the  precautions 
necessary  to  avoid  mishaps  in  the  manipulation  of  ace- 
tylene generators  and  oxygen  containers  under  high 
pressures,  and  to  minimize  the  danger  to  the  bodily 
well-being  of  the  workman  using  high-temperature  gas 
flames  in  the  welding  and  cutting  of  metals. 

The  ordinary  method  of  welding,  and  the  one  that 
has  been  in  common  use  for  many  years,  is  that  known 
as  the  compression  process.  By  this  method  the  pieces 
to  be  welded  are  heated  in  a  forge  to  a  temi)crature 
slightly  above  the  proper  degree  for  welding.  The  two 
ends,  after  being  treated  with  a  suitable  flux  to  de- 
crease scale  and  shut  out  air,  are  placed  together,  and 
a  compressive  force,  usually  created  by  hammering,  is 
depended  on  to  form  a  junction.  The  smith  must  be 
able  to  judge  the  proper  temperature  for  welding,  make 
sure  that  the  flux  is  applied  properly,  and  then  hammer 
the  adjoining  ends  so  that  slag,  scale  and  air  are  forced 
out.  It  is  evident,  then,  that  the  efficiency  of  the  weld 
depends  very  much  on  the  skill  of  the  operator  and  the 
thoroughness  with  which  he  performs  his  work.  This 
process,  when  properly  carried  out,  is  satisfactory  for 
small  operations,  such  as  the  ordinary  work  in  a  black- 
smith's shop,  but  it  is  .entirely  unsuited  for  the  de- 
mands of  modern,  up-to-date  repair  shops,  where  large 
sections  of  boilers,  engines,  and  other  heavy  parts  of 
metal  are  to  be  joined,  because  of  the  uncertainty  of 
the  weld  and  the  time  and  labor  involved. 

From  time  to  time  attempts  have  been  made  to 
weld  metals  by  using  oxygen  in  combination  with  a 
combustible  gas.  Hydrogen,  "Pintsch,"  and  "Blau" 
gas  have  been  tried,  but  were  not  found  satisfactory 
because  of  temperature  limitations.  If  sufficiently 
confined,  the  flame  from  an}-  one  of  these  would  be 
hot  enough  to  melt  most  of  the  common  metals ;  but 
experience  shows  that  these  gases  cannot  be  suffici- 
ently well  regulated  or  localized,  in  commercial  work, 
to  give  wholly  satisfactory  results. 

The  introduction  of  the  electric  furnace  has  made 
jjossible  the  production  of  calcium  carbide  in  large 
quantities,  and  from  this  acetylene  gas  is  made.  The 
combination  of  oxygen  and  acetylene,  when  ignited, 
produces  the  oxy-acetylene  flame  by  over  2,000  deg. 
F.  The  extra  heat  generated  by  the  oxy-acetylene 
flame  not  only  melts  the  metals  to  be  joined,  but  also 
fuses  them  so  completely  that  they  run  together  auto- 
matically, thus  forming  a  weld.  In  addition  to  the 
fifty  per  cent,  increase  in  intensity  of  heat  in  the  oxy- 
acetylene  flame  over  other  oxygen  flames,  there  is 
about  500  per  cent,  increase  in  the  amount  of  heat. 
Another  valuable  feature  of  the  oxy-acetylene  flame, 
is  its  concentration  into  a  small  volume  at  the  work- 
ing point,  as  compared  with  other  flames — a  condition 
especially  suited  for  rapid  and  thorough  welding  and 
cutting. 

Generation  of  Acetylene 
Generation  of  Acetylene. — There  are  two  methods 
for  generating  the  supply  of  acetylene  for  welding  and 
cutting  operations — one  generally  called  the  carbide- 
to-water  plan,  and  the  other  the  water-to-carbide  plan. 


The  first  makes  use  of  a  cylinder  partly  filled  with 
water  into  which  calcium  carbide  is  dropped  by  a 
mechanism  controlled  by  the  pressure  of  the  gas  in 
the  cj'lindcr.  This  has  the  double  advantage  of  pro- 
ducing the  largest  volume  of  gas  per  unit  of  carbide, 
while  the  gas  is  also  separated  from  certain  of  its  im- 
l)urities  by  bubbling  up  through  the  lime  water. 

On  the  other  hand,  the  water-to-carbide  method  is 
very  apt  to  reduce  the  calorific  value  and  the  amount 
of  acetylene  produced  per  unit  of  calcium  carbide,  and 
at  the  same  time  form  a  tar  product  which  will  clog 
up  the  pipes,  valves,  and  torches.  For  these  reasons, 
among  others,  the  superiority  of  generators  of  the  car- 
bidc-to-water  type  is  generally  acknowledged. 

Storage  of  Acetylene.— It  is  not  safe  to  store  gase- 
ous acetylene  in  tanks  under  a  pressure  approaching 
two  atmospheres;  and  to  overcome  this  difficulty  stor- 
age tanks  are  provided,  containing  a  porous  substance 
such  as  brick  or  asbestos,  and  filled  with  acetone. 
■'\cet3'lene  gas  is  then  pumped  into  the  tanks,  and  this 
combines  with  the  acetone,  which  has  the  property  of 
absorbing  approximately  twenty-five  times  its  volume 
of  acetylene  for  each  atnios])herc  of  pressure,  at  60 
deg.  F.  By  this  process  acetylene  may  be  safely  stored 
under  a  pressure  of  150  lbs.  to  a  square  inch. 

A  great  deal  of  the  success  of  oxy-acetylene  weld- 
ing depends  on  the  torch.  The  low-pressure,  or  in- 
jector-action torch,  is  used  in  connection  with  acety- 
lene under  a  pressure  of  a  few  ounces.  A  chamber 
in  the  torch  permits  the  accumulation  of  a  small  quan- 
tity of  acetylene,  and  the  oxygen  passing  through  this 
chamber,  under  pressure,  carries  along  a  certain 
amount  of  acetylene,  usually  in  quantities  of  1  part  of 
acetylene  to  from  1.6  to  1.8  parts  of  oxygen.  This 
excess  of  oxygen,  besides  being  wasteful  of  the  oxy- 
gen itself  and  increasing  the  length  of  time  required 
for  making  the  weld,  tends  to  oxidize  the  metal,  thus 
forming  a  brittle,  unsatisfactory  joint. 

To  overcome  this  defect  the  high-pressure  or  posi- 
tive-mixture torch  was  designed.  In  this  torch  both 
the  acet3dene  and  the  oxygen  are  admitted  under  pres- 
sure, the  ratio  being  1  part  of  acetylene  to  from  1.1.3 
to  1.15  of  oxygen.  Since  both  the  acetylene  and  the 
oxygen  arc  under  a  pressure  of  several  atmospheres, 
reducing  valves  and  pressure  gauges  arc  cmploj^ed  to 
regulate  the  flow  of  the  gases  in  the  correct  propor- 
tion to  produce  rapid  and  satisfactory  welding  and 
cutting. 

The  Generation  of  Oxygen. — The  ((uality  of  the 
oxygen  has  an  impt)rtant  bearing  on  the  efficiency  of 
the  welds,  and  for  this  reason  it  is  essential  to  see 
that  the  impurities,  incident  to  the  generation  of  oxy- 
gen, are  eliminated.  This  is  practically  impossible 
in  a  portable  pressure-generator,  since  some  of  the 
deleterious  impurities,  such  as  chlorine,  must  pass 
through  nearly  100  feet  of  washing  fluid  before  they 
are  removed.  In  a  stationary  oxygen-generating  out- 
fit, however,  it  is  quite  easy  to  provide  the  necessary 
amount  of  washing  fluid,  and  to  store  the  oxygen  in 
tanks.  This  increases  the  cost  of  the  oxygen,  but, 
since  better  results  are  obtained,  the  ultimate  cost  of 
the  weld  is  no  doubt  less  than  with  a  portable  gen- 
erator. 

If  portability  is  essential,  it  is  recommended  that 
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both  the  oxygen  and  acetylene  be  <)I)tained  from  stor- 
age cyh'nders.  A  portable  acetylene  generator  has  the 
disadvantage  of  requiring  the  removal  of  either  the 
water  or  the  calcium  carbide  before  the  generator  can 
be  taken  safely  from  one  place  to  another.  If  neither 
the  water  nor  the  calcium  carbide  is  removed,  and  the 
generator  tips  over,  the  mixture  of  all  the  water  and 
carbide  will  generate  large  quantities  of  gas,  causing 
an  explosion ;  or  in  case  of  a  small  leak  the  escaping 
gas  may  become  ignited,  thus  causing  severe  burns. 

Precautions  for  Safety. — A  number  of  accidents 
have  occurred  due  to  the  practice  of  using  an  open- 
flame  light  when  cleaning  out  an  acetylene  generator. 
It  is  customary  to  wait  until  the  pressure  gauge  indi- 
cates no  gas  in  the  generator  before  cleaning  opera- 
tions are  started.  Sometimes  a  small  pocket  of  the 
gas  remains,  however,  and  burns  the  workman  when 
ignition  takes  place  from  the  open  flame.  Calcium  car- 
bide will  occasionally  cake  on  the  sides  of  the  generat- 
or tank,  and  unless  the  water  is  removed  at  once  the 
caked  carbide  will  generate  gas  as  it  is  knocked  from 
the  tank,  and  will  ignite  and  burn  the  workman.  A 
portable  incandescent  electric  lamp  should  be  used 
instead  of  an  open  light,  and  the  lamp  bulb  should  be 
protected  against  breakage  by  a  fibre  or  wire  guard. 
The  tubes  or  hose  connecting  the  torch  with  the 
acetylene  and  oxygen  supply  are  constantly  subjected 
to  twists,  turns,  and  abrasive  action,  and  are  apt  to  be 
so  weakened  that  minor  leaks  occur,  or  the  fastenings 
may  becom-e  loosened  and  permit  gas  to  escape.  The 
torch  itself  provides  a  flame  that  will  ignite  the  es- 
caping gas,  or  the  sparks  from  the  welding  or  cutting 
operation  may  also  light  it.  Occasionally  gas  escapes 
from  loosened  fastenings  and  gathers  about  the  cloth- 
ing of  the  man  wielding  the  torch.  Sparks  from  the 
burning  metal  then  cause  the  gas  to  ignite,  severely 
burning  the  workman.  This  indicates  that  the  hose 
fastenings  and  the  hose  itself  should  be  frequently 
inspected  to  see  that  no  leaks  exist  or  are  likely  to 
occur  during  an  operation. 

It  is  essential  that  colored  glasses  be  worn  by  every- 
one connected  with  oxy-acetylene  welding  or  cutting 
work.  Not  only  should  the  eyes  be  protected  from  the 
intense  light  of  the  oxy-acetylene  flame,  but  also  from 
the  very  fine,  slag-like  substance  that  occurs  during 
the  welding  operations,  and  which  is  decidedly  harm- 
ful to  such  sensitive  organs  as  the  eyes. 

Very  little,  if  any,  attention  has  been  given  to  the 
subject  of  the  effect  of  the  oxy-acetylene  welding  up- 
on the  health  of  the  workers.  The  amount  and  intens- 
ity of  the  heat  from  the  flame  is  sufticicnt  to  cause 
evaporization  of  the  metals,  and  since  the  workman's 
head  must  be  within  a  foot  or  two  of  the  flame  he 
cannot  avoid  breathing  the  products  of  combustion  un- 
less some  protection  is  provided.  It  would  seem  that  a 
helmet,  with  a  colored-glass  front,  would  afford  the 
necessary  protection  in  this  way,  as  well  as  protect 
the  eyes  from  the  intense  light. 

The  economy  and  efficiency  of  this  method  of  mak- 
ing welds  and  cutting  metals  has  led  to  its  adoption 
in  many  of  our  manufacturing  plants,  and  this  in  turn 
has  created  an  oxygen-generating  industry.  The  cost 
of  transportation  is  such,  however,  that  the  oxygen  is 
usually  sold  in  cylinders  in  which  it  is  stored  under 
pressures  up  to  1,800  lbs.  to  a  square  inch.  Should  one 
of  the  cylinders  be  defective  a  destructive  explosion 
is  apt  to  result.  To  guard  against  accidents  to  the 
workmen  from  this  cause,  the  cylinders  should  never 
be  stored  in  the  working  room,  but  should  be  kept 


in  a  special  storage  room  having  substantial  walls. 
Care  should  also  be  taken  to  avoid  leaving  full  tanks 
in  places  where  the  direct  rays  of  the  sun  may  strike 
them,  or  in  close  proximity  to  heating  apparatus  or 
any  other  sources  of  heat. 


A  New  Bituminous  Pavement  with 
Pulverized  Clay 

DURING  the  last  three  years  a  bituminous  pave- 
ment has  been  laid  on  several  streets  in  lola, 
Kansas,  which  is  a  mixture  of  asphalt  ce- 
ment and  pulverized  clay  or  loam.  The  par- 
ties developing  the  method  have  been  proceeding  cau- 
tiously while  studying  details  of  construction  and 
working  out  machinery  for  treating  the  mineral  mat- 
ter entering  into  the  pavement. 

A.  W.  Dow,  of  Dow  &  Smith,  chemical  engineers, 
saj's  of  this  pavement: 

The  "National  Pavement"  is  composed  of  asphalt 
cement  mixed  with  pulverized  clay  or  loam  which  may 
contain  more  or  less  sand  or  fine  stone.  Owing  to  the 
strong  affinity  for  bituminous  materials  like  asphalt 
cement  possessed  by  the  colloidal  silica  and  silicates 
contained  in  clay  and  clayey  soils,  and  also  to  the  fine 
state  of  division  of  the  pulverized  clay,  a  very  soft 
asphalt  cement  may  be  used  in  the  mixture  without 
danger  of  producing  a  pavement  too  soft  for  traffic. 
In  this  respect  it  has  a  distinct  advantage  over  other 
types  of  bituminous  pavements,  for  it  is  a  well-known 
fact  that  the  softer  the  asphalt  cement  used  the  longer 
the  life  of  the  pavement,  provided  it  is  not  so  soft  as 
to  roll  under  traffic.  As  to  the  wearing  qualities  of  this 
paving  material,  no  one  can  say  from  a  practical  ex- 
perience, but,  judging  from  its  characteristics,  it  is 
hard  to  appreciate  how  it  can  be  worn  away.  The 
wearing  cannot  take  place  in  a  manner  similar  to  the 
other  types  of  bituminous  pavements  constructed  with 
sand  and  coarse  mineral  aggregate.  In  these  materials 
the  coarse  mineral  matter  slowly  pulverizes  under 
traffic  and  grinds  away,  but  in  the  case  of  the  National 
Pavement  the  clay  is  already  pulverized  to  as  fine  a 
condition  as  possible,  and  there  cannot  be  any  further 
grinding  of  the  particles.  One  great  advantage  which 
this  paving  material  possesses  over  that  of  other  bi- 
tuminous pavements  is  that  it  is  made  of  finely  pul- 
verized clay  with  little  or  no  gritty  particles  contained 
in  it.  It  will  not  have  the  same  wearing  effect  on  rub- 
ber tired  vehicles,  which  are  now  so  much  in  use  on 
our  public  highways. 

In  constructing  this  pavement,  a  specially  designed 
machine  thoroughly  pulverizes  the  soil  which  is  fed 
into  it  (which  may  be  that  excavated  from  the  road  in 
grading),  at  the  same  time  evaporating  the  moisture 
contained  therein  and  heating  all  material  to  the  de- 
gree necessary  for  uniform  and  easy  mixing.  The  ma- 
chine now  in  use  is  the  third  built  by  the  company, 
each  of  the  two  last  being  an  improvement  over  its 
predecessor.  There  arc  two  drums,  the  inner  of  which 
has  blades  on  the  outer  circumference.  The  outer 
drum  acts  as  a  heater.  The  inner  revolves  at  a  rate  of 
about  600  r.p.m.,  and  the  blades,  which  are  arranged 
normal  to  a  helix  so  that  the  material  is  worked  to- 
ward one  end,  throws  the  material  against  the  outer 
drum.  It  is  raised  by  flights  on  the  inner  surface  of  the 
outer  drum  (which  revolves  slowly),  and  as  it  falls 
back  it  is  again  caught  by  the  blades,  this  process  be- 
ing repeated  until  all  the  earth  is  pulverized  com- 
pletely and  comes  out  as  flour.    A  screen  prevents  un- 
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I)ulverized  particles  from  coming  out.     Any  sand  par- 
ticles come  out  clean  and  bright. 

The  bituminous  binder  is  then  mixed  with  the  pul- 
verized, dried,  and  heated  material  in  a  regular  asphalt 
mixer.  The  product  as  it  comes  cnit  resembles  pul- 
verized rock  asphalt  more  than  it  does  sheet  asphalt, 
though  it  can  be  handled  in  the  same  way  as  the  lat- 
ter. It  is  hauled  to  the  road,  spread,  and  rolled  when 
sufficiently  cool.  The  material  which  has  been  used 
as  mineral  aggregate  is  a  clayey  sub-soil  excavated 
from  the  street  to  be  paved.  This  material,  which  is 
commonly  known  as  gumbo  soil  in  the  Middle  West, 
is  considered  the  most  refractory  soil  or  clay  to  work 
up  into  paving — yet  it  was  readily  pulverized  and 
mixed  with  the  asphaltic  cement.  Some  of  this  pave- 
ment was  laid  over  three  years  ago,  and  is  still  in  good 
condition.  Concerning  it  Mr.  Dow  says :  "It  is  smooth, 
and  there  is  little  tractive  resistance.     At  the  same 


time  it  is  noiseless  under  the  hoofs  of  horses  and 
sounds  soft,  although  it  does  not  mark  nearly  as  badly 
as  does  a  sheet  asphalt  pavement  under  the  same  tem- 
perature conditions.  It  has  been  subjected  to  con- 
siderable heavy  traffic  since  being  laid,  the  traffic 
consisting  of  heavy  wagons  loaded  with  dirt  and  with 
narrow  iron  tires."  Most  of  the  pavement  has  been 
laid  on  a  rolled  and  drained  earth  base,  although  some 
has  been  laid  on  top  of  an  old  brick  pavement.  While 
figures  of  the  cost  were  not  given,  it  would  seem  that 
this  must  have  been  less  than  for  a  sheet  asphalt  pave- 
ment, since  the  aggregate  is  obtained  at  no  expense 
other  than  that  of  pulverizing  it.  The  amount  of  as- 
phalt binder  used  to  a  cubic  yard  of  pavement  is  al- 
most exactly  the  same  as  for  standard  sheet  asphalt ; 
but,  owing  to  the  use  of  very  fine  mineral  aggregate 
only,  the  combination  is  said  to  be  more  than  merely 
mechanical,  being  more  like  a  dense  colloidal  solution. 


Wood-Stave  Pipe  for  Water-Power  Penstocks 


By  Robert  E.  Horton' 


THAT  many  kinds  of  wood  will  last  indefinitely 
when  either  air-dry  or  completely  saturated 
is  well  known.  In  the  case  of  w6od-stave  pipe 
the  former  condition  is  impossible,  and  an  in- 
termediate cfindition  of  partial  saturation  and  partial 
dryness  is  usual.  The  extremely  short  life,  even  of  the 
best  selected  wood,  under  conditions  of  partial  sat- 
uration, especially  when  exposed  in  a  warm,  humid 
atmosphere,  does  not  seem  to  have  been  fully  realized 
in  the  earlier  history  of  wood-stave  pipe  construction. 
As  a  result  of  experience  gained,  in  some  cases  through 
costly  failures,  the  conditions  under  which  durability 
of  wood-stave  pipe  may  be  best  attained  are  now  well 
known.  The  staves  must  be  completely  and  continu- 
ously saturated ;  they  should  be  perfectly  sound  and 
of  the  very  best  material ;  and  the  fibres  of  the  wood 
must  not  be  injured  or  broken  in  erecting  the  pipe  by 
over-cinching  or  drawing  the  bands  too  tight. 

Experience  has  shown  that- in  the  majority  of  cases, 
except  where  pipe  is  buried  in  soils  containing  acids 
or  strongly  alkaline  ground-waters,  the  durability  of 
the  bands  is  greater  than  that  of  the  staves.  For  dur- 
ability the  bands  should  be  as  large  as  is  comi)atible 
with  securing  watertightness  of  the  pipe  and  at  the 
same  time  avoiding  crushing  of  the  fibre  underneath 
the  bands.  The  same  conditions  as  to  quality  of  ma- 
terial and  coating  of  the  bands  apply  as  in  the  case  of 
steel  pipe  if  durability  is  desired. 

Steel  vs.  Wood  Pipe 

Where  large  steel  pipes  are  used  under  low  pres- 
sure a  certain  minimum  thickness  of  metal  must  be 
used  to  provide  stiffness,  and  as  a  safeguard  against 
rapid  development  of  leakage  at  rust  spots.  For  very 
large,  thin  pipes  stiflfening  rings  also  are  added  to  pre- 
vent excessive  deformation  of  the  pipe  by  its  own 
weight.  In  the  case  of  continuous  wood  pipe  the 
economical  thickness  of  staves  required  for  structural 
reasons  and  to  secure  water-tightness  is  sufficient  to 
provide  adequate  stiffness  in  most  cases. 

In  wood-stave  pipe,  as  in  steel,  the  pressure  is  re- 
sisted entirely  by  metal.  In  the  case  of  wood-stave 
pipes  with  bands  having  rolled  threads  or  upset  ends 
the  full  strength  of  the  metal  can  be  developed  to  re- 
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sist  tension.  In  the  case  of  riveted  steel  pipe,  especi- 
ally for  low  heads,  a  large  amount  of  metal  is  required 
in  excess  of  that  needed  to  resist  tension  due  to  water 
pressure.  From  con.siderations  of  economy  in  erection 
the  riveted  joints  used  for  low  pressures  have  gener- 
ally relatively  low  efficiencies,  so  that  only  a  fraction, 
varying  commonly  from  40  to  65  per  cent,  of  the 
strength  of  the  metal  in  the  pipe  walls,  is  available  to 
resist  pressure. 

These  conditions  indicate  an  important  field  of 
usefulness  for  wood-stave  pipe  for  water-power  pen- 
stocks or  portions  of  penstocks  which  are  of  large  di- 
ameter and  under  relatively  low  heads.  .-Ks  the  head 
increases,  the  joint  efficiency  which  can  be  commer- 
cially realized  in  steel  pipes  is  increased,  and  the  per- 
centage of  metal  added  for  other  than  tension  pur- 
poses is  decreased,  so  that  for  heavy  pressures  the 
amounts  of  metal  required  in  wood-stave  and  steel 
penstocks  would  aproach  equality. 

The  conditions  determining  which  of  these  two 
types  of  penstock  will  be  most  efficient  and  economi- 
cal in  a  given  case  are:  Relative  first  cost  or  improve- 
ment ;  relative  durability ;  relative  cost  of  repairs  and 
maintenance  ;  and  relative  carrying  cai)acity  or,  more 
properly,  relative  power  output  with  conduits  of  a 
given  size. 

Relative  Costs 

The  relative  cost  must,  of  course,  be  determined 
for  each  specific  case.  Large  steel  penstocks  in  the 
Eastern  States  commonly  cost  from  3.5  to  5  cents  a 
])ound,  erected,  exclusive  of  cradles  or  other  supports. 
No  simple  general  rules  for  estimating  the  cost  of  con- 
tinuous wood-stave  pipe  can  be  given.  The  materials 
are  mostly  obtained  from  the  Pacific  Coast,  and  form- 
ed staves  at  the  mills  cost  from  about  $30  to  $35  a 
thousand  feet,  board  measure,  for  Douglas  fir,  to  $45 
for  redwood. 

Freight  is  a  large  element  in  determining  both  the 
cost  of  wood-stave  pipe  and  the  relative  economy  of 
wood  and  steel.  In  general,  the  advantage  of  stave 
pipe  over  steel  increases  proceeding  westward  from 
the  Eastern  States,  owing  to  reduced  freight  rates  on 
wood  and  increased  freight  on  steel.  Formed  staves 
take  the  standard  lumber  classification  freights ; 
freights  will  probably  be  reduced  somewhat  on  ma- 
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terials  for  wood-stave  pipe  by  shipment  to   Eastern 
points  via  the  Panama  Canal. 

Steel  conduits  are  commonly  su|)p(jrtcd  on  concrete 
cradles,  thonji^h  sometimes  buried  or  partly  buried  in 
earth.  The  cost  of  wood-stave  conduits  is  materially 
affected  by  the  method  of  support.  Support  on  timber 
trestles  is  usually  the  cheapest,  h'or  larj^e  pipe  above 
K'round  concrete  cradles  are  preferable,  and  the  cost 
and  spacing  is  about  the  same  for  wood-stave  and 
steel  pipes. 

Should  Wood  Pipe  Be  Buried? 

I'^ormerly,  continuous  wood-stave  pipes  were  C(mi- 
monly  buried  in  the  earth — first,  from  considerations 
of  economy  as  compared  with  the  cost  of  concrete  or 
other  permanent  cradles ;  second,  on  the  supposition 
that  burying  the  pipe  was  conducive  to  its  durability. 
Experience  has  shown  that  the  staves  of  continuous 
wood-stave  pipe  are  least  durable  when  partially 
buried  or  when  buried  in  porous  soils,  such  as  sands 
or  gravels.  Wood  pipe  is  perhaps  the  most  durable 
when  buried  below  the  line  of  saturation  of  the  soil 
or  in  compact  clay  soils,  where  the  pipe  surface  will 
be  kept  constantly  moist  by  the  prevention  of  evapora- 
tion of  seepage  through  the  staves. 

Conditions  where  the  pipe  can  be  buried  below 
ground-water  level  are  very  rare,  and  in  such  cases  the 
cost  of  unwatering  the  trench  during  pipe  construc- 
tion is  likely  to  inhibit  the  use  of  this  method.  Again, 
pipe  cannot  be  buried  where  there  is  rock  at  the  sur- 
face, and  if  buried  in  the  soil  under  conditions  other- 
wise favorable  for  durability  the  bands  will  be  des- 
troyed rapidly  if  the  ground-water  is  cither  stronglj' 
alkaline  or  contains  humic  acid  from  the  decay  of  sur- 
face vegetation,  as  is  commonly  the  case  in  woods. 
The  pipe  is  not  accessible  to  repair  when  buried,  and 
while  apparently  it  is  necessary  to  bury  wooden  pipe 
in  some  instances  as  a  protection  against  landslides 
in  mountainous  regions,  yet  in  the  majority  of  cases 
wood-stave  pipe  should  not  be  placed  underground  un- 
less the  conditions  are  all  favorable,  and  even  then 
onl}'  when  a  calculation,  based  on  economical  con- 
siderations, gives  a  result  in  favor  of  placing  the  pipe 
underground. 

As  an  illustration  the  calculation  in  Table  1  is 
given,  in  which  it  is  assumed  that  the  life  of  the  buried 
conduit  without  repairs  would  be  15  years,  whereas 
its  life  above  ground,  properly  maintained  and  re- 
l)aircd,  would  be  forty  years. 

Table  1. — Illustration  of  Relative  Cost  of  Buried  and 
Unburied  Pipe 
Condition  On  Grades         Buried 

Cost  of  pipe  per  foot $13.60  $15.50 

Cost    cradles    or    trench    $6.40  $1.50 

Total  investment .'(ISO. 00  $17.00 

Life,  years 40  15 

Kepairs,  per  cent,  per  year 1  0 

.Annual  Charges 

Interest,  at  6  per  cent $1.20  $1.02 

Depreciation : 

At  21/2   per  cent $0.50                

At  6  3-3  per  cent $1.02 

Kepairs $0.20  $0.00 

Total  annual  charges  per  foot $1.90  $2.04 

The  comparison  given  is  for  pipe  *)  ft.  in  diameter 
under  an  average  head  of  60  ft.  It  is  assumed  that  the 
pipe  above  ground  is  supported  by  concrete  cradles. 
This  increases  the  first  cost  per  foot  materially  over 
that  for  the  buried  pipe,  but  even  then,  owing  to  the 


rapid  depreciation  of  buried  pipe,  the  calculations 
show  the  total  annual  charges  per  foot  of  pipe  to  be 
considerably  less  for  the  pipe  supported  above  ground 
on  cradles. 

It  is  generally  conceded  that  the  carrying  capacity 
of  new  wood-stave  pipe  with  a  given  friction  loss  is 
somewhat  greater  than  that  for  new  riveted  steel  pipe. 
There  is  some  diversity  of  opinion  as  to  the  amount 
of  difference.  The  writer  believes  that  the  later  for- 
mulae for  the  capacity  of  these  two  classes  of  pipe  arc 
substantially  correct,  and  that  there  is  a  material  dif- 
ference in  favf)r  of  wood-stave  pipe  when  new  as 
compared  with  steel  when  new.  Of  the  two,  .steel  pipe 
is  also  subject  to  much  the  greater  increase  in  friction 
head  or  decrease  in  carrying  capacity  with  increased 
age.  Probably  the  Hazen  and  Williams  formula  re- 
presents the  best  determination  of  the  carrying  ca- 
pacity or  friction  head  for  steel  pipes.  The  Moritz 
formula  is  probably  the  best  available  for  application 
to  large  wood-stave  conduits.  In  a  .somewhat  later 
review  of  the  experiments  Andrew  Swickard  gives 
the  formula 

n  =  (D/30,000)  +  0.0105 
where  n  =  coefficient  of  roughness  to  be  applied  in 
the  Kutter-Chczy  formula,  and  I)  is  the  inside  diame- 
ter of  the  pipe,  in  inches.  This  formula  is  convenient 
for  those  who  prefer  to  work  from  the  Kutter  formula 
or  diagrams  based  thereon. 

For  pipes  9  ft.  in  diameter,  with  velocities  of  o  it. 
per  second,  the  friction  head  is  as  follows: 

Riveted  steel  pipe,  Hazen  and  Williams  formula, 
with  C  =  110,  friction  head  1.06  ft.  per  thousand. 

Riveted  steel  pipe  10  years  old.  Hazen  and  Wil- 
liams formula,  with  C  =  100,  friction  head  1.26  ft.  i)cr 
thousand. 

Wood-stave  pipe,  Hazen  and  Williams  formula, 
with  C  =  120,  friction  head  0.'>  ft.  per  thousand.  With 
the  Moritz  formula  the  friction  head  equals  0.60  ft.  per 
thousand. 

The  friction  loss  by  the  Moritz  formula  is  consider- 
ably less  than  by  the  Hazen  and  Williams  formula. 
The  two  results  may  be  reconciled  in  .some  degree  by 
considering  that  Moritz's  formula  applies  to  new  pipe 
properly  constructed  and  in  the  best  conditicm,  where- 
as friction  head  given  by  the  Hazen  and  Williams  for- 
mula would,  in  the  writer's  opinion,  only  apply  to 
average  pipes  in  service  as  heretofore  constructed. 
many  of  them  being  improperly  constructed  and  in 
some  cases  subject  to  deposits  of  sand  and  .sediment 
in  the  pipe  inverts.  Even  when  free  fnmi  sediment 
and  properly  constructed,  the  carrying  capacity  of 
wood-sta\  e  jiipe  may  be  reduced  somewhat  by  growth 
of  slime  and  spongilla  on  the  interior  surface,  which 
slightly  decreases  the  effective  diameter  and  increases 
friction  by  throwing  off  small  eddies,  although  not 
decreasing  the  apparent  smcx)thne.ss  of  the  surface. 

In  comparing  the  merits  of  steel  and  wtK>d  pipe  con- 
duits for  specific  cases,  the  relative  carrying  capaci- 
ties should  be  taken  into  consideration,  as  illustrated 
by  the  example  which  follows.  The  relative  cost  or 
\  alue  of  conduits  of  different  materials  having  differ- 
ent degrees  of  roughness  is  sometimes  arrived  at  by 
estimating  the  difference  in  cost  of  conduits  which 
are  of  different  sizes  but  which  will  carry  equal  quan- 
tities of  water  with  the  same  total  loss  of  head.  In 
the  writer's  opinion  this  method  is  not  generally  ap- 
plicable in  the  case  of  conduits  for  power  purposes. 
In  such  cases  there  is  usually  a  maximum  permissible 
velocity  determined  by  conditions  of  speed  regulation 
or  governing.     Economy  dictates  that  whatever  ma- 
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terial  is  used  the  fixed  maximum  velocity  should  be 
equalled  but  not  exceeded.  Accordingly  the  conduit 
should  be  of  the  same  diameter,  in  the  majority  of 
cases,  regardless  of  the  material  or  friction  loss  per 
foot  of  length.  If  the  velocity  is  the  same  in  both  and 
the  friction  loss  in  wood-stave  is  less  than  in  steel  pipe 
at  the  given  velocity,  the  average  net  head  available 
at  the  power  plant  will  be  greater  if  the  wood-stave 
pipe  is  used,  and  the  market  value  of  the  average  in- 
crease in  power  so  obtained  is  one  of  the  items  to  be 
considered  in  determining  the  relative  economic  values 
of  the  two  types  of  conduits. 

Power  Gained  by  Reduced  Friction 

The  gain  in  power  should  be  estimated  fr(jm  the 
increase  in  head  available  with  the  plant  operating  at 
its  average  load,  not  at  its  maximum  load.  The  pow- 
er gained  by  reduced  friction  in  the  conduit  is  obtain- 
ed at  very  little  expense.  The  power  and  speed  of  the 
turbine  are  increased  by  increased  head.  Generator 
costs  are  smaller  per  unit  at  the  higher  speeds,  and 
there  would  be  no  material  difference  in  attendance  or 
overhead  charges  in  the  two  cases. 

Instead  of  calculating  the  gain  in  marketable  pow- 
er due  to  increased  head  as  clear  profit,  it  is  perhaps 
safer  to  estimate  the  value  of  the  increased  power  pro 
rata  the  same  as  the  value  of  the  average  power  out- 
put of  the  plant. 

Relative  Economy  of  Wood  and  Steel 

Table  2  shows  a  comparative  estimate  of  the  cost 
of  wood-stave  and  steel  penstocks  each  9  ft.  in  internal 
diameter  and  2,000  ft.  long.  The  figures  are  based  on 
recent  bids  for  a  conduit  in  central  New  York.  In 
this  case  the  computation  shows  some  apparent  econ- 
omy in  favor  of  wood-stave  pipe  regardless  of  increase 
in  power.  It  will  be  noted  that  taking  into  account 
the  increase  in  power,  the  result  of  such  a  calculation 
may  indicate  that  it  is  an  economical  advantage  to  use 
wood-stave  pipe  even  where  the  first  cost  is  equal  to 
or  a  little  greater  than  that  for  steel  pipe. 

Table  2. — Illustration  of    Method    of    Determining    Relative 
Economy  of  Wood  and  Steel  Conduits 

Wood  Stave 
Steel  Pipe  Pipe 

First  cost  of  pipe $17.40  $13.60 

Concrete    cradles 6.00  5.00 

Total    investment    $23.40  $18.60 

Life  assumed 40  yr.  30  yr. 

Depreciation  rate 2J/i%  3  1-3% 

Repairs 0.5%  1% 

Annual  Charges  per  foot  of  Pipe 

Interest  and  taxes  at  7  per  cent $1,638  $1,302 

Depreciation 0.585  0.620 

Repairs :    0.117  0.186 

Total $2,340  $2,108 

Total   for  2,000   ft.    conduit $4,680  $4,256 

Value  of  power  gained,  25   h.p.  at   $10 

per   h.p.-year 00  2.50 

Annual  balance 4,680  4,006 

Net  saving  with   wood  pipe    $594 

Capitalized  saving  at  8  per  cent $7,425 

In  the  case  on  which  the  figures  given  are  based, 
wood-stave  pipe  was  not  used,  in  spite  of  the  econ- 
omic showing  in  its  favor,  because  of  the  general  feel- 
ing of  uncertainty  then  prevalent  regarding  the  dura- 
bility and  conditions  tending  to  produce  long  life  for 


wood-stave  pipe.  It  is  highly  desirable  that  the  con- 
ditions governing  the  durability  of  wood-stave  pipe 
should  be  more  generally  luiderstood  and  accepted : 

First,  to  prevent  repetition  of  serious  mistakes  of 
the  past,  where  wood-stave  pipe  has  been  used  under 
conditions  to  which  it  was  not  well  adapted. 

Second,  to  prevent  its  rejection  in  cases  where  it 
clearly  shows  a  decided  economical  advantage  over 
steel. 

\Vood-stave  pijies  have  been  used  for  casings  of 
artesian  wells  in  oases  in  northern  Egypt  for  more 
than  2,000  years.  These  pipes  are  placed  within 
square  timber  curbing,  and  the  space  between  the 
square  curbing  and  the  pipe  is  packed  with  clay.  Un- 
der these  conditions  the  staves  are  always  saturated. 
It  could  hardly  be  expected  that  the  wood  from  which 
these  Egyptian  pipes  are  constructed  (acacia  nilatica) 
would  last  more  than  a  decade  if  exposed  to  the  air 
and  partially  saturated. 

Complete  and  perpetual  saturation  of  the  staves 
being  the  prime  requisite,  to  secure  durability  care 
should  be  taken  that  the  thickness  of  the  staves  is  not 
too  great  in  proportion  to  the  pressure.  If  durability 
is  desired,  wood-stave  pipe  should  not  be  used  unless 
it  will  be  continually  filled  with  water  under  a  static 
pressure  head  of  from  at  least  20  to  30  ft.  The  staves 
are  made  from  stock  sizes  of  timber,  and  their  exact 
size  and  thickness  for  a  particular  case  are  governed 
by  the  smallest  commercial  size  of  bfiard  from  which 
the  stave  can  be  cut.  This  is  best  determined  by  an 
accurate  full-size  drawing  of  the  stave  section.  Thick- 
ening the  staves  increases  the  stability  of  the  pipe 
against  deformation,  and  generally  is  conducive  to 
water-tightness  at  the  joints  or  .seams.  The  staves 
should  not  be  so  thick  as  to  prevent  a  reasonable 
amount  of  percolation  through  the  pores  of  the  wood 
under  pressure.  To  meet  these  conditions  the  follow- 
ing formula  was  devised  by  the  writer  for  use  in  pre- 
liminary determination  of  stave  thickness : 

T  =  1  -f  h/100  +  d/100 
where  T  =  thickness  of  staves  in  inches;  h,  head  in 
feet;  d,  diameter  of  pipe  in  inches.  It  is  believed  that 
staves  determined  by  this  formula  will  have  the  maxi- 
mum of  durability  consistent  with  reasonable  stiffness 
of  the  pipe. 


Light  Highway  Bridges 

IN  addition  to  the  larger  and  heavier  bridges  neces- 
sitated by  the  traffic  increase  and  gradual  expan- 
sion of  the  larger  towns  and  cities,  there  is  a 
growing  demand  for  steel  spans  in  the  smaller 
towns  and  municipalities.  These  are  generally  for  the 
lighter  kinds  of  service  and  are  often  built  under  sub- 
sidy from  Provincial  (lovernments  or  even  by  these 
Governments  direct.  The  Provinces  of  the  Dominion 
have  their  own  specifications  in  every  case  for  this 
class  of  structure,  and  these  specifications  differ  con- 
siderably in  different  places.  In  the  Province  of  Que- 
bec a  number  of  bridges  for  country  and  small  town 
traffic  have  been  built,  and  in  recent  years  the  ma- 
jority have  been  designed  to  ineet  the  Provincial  spe- 
cifications drawn  up  by  Mr.  L.  A.  V'allee.  A  number 
of  typical  light  highway  spans  are  illustrated  here- 
with. 

The  two  .spans  at  Richmond,  Que.,  were  built  in 
1903  and  still  enjoy  the  distinction  of  being  the  long- 
est riveted  highway  spans  in  existence.  They  are  370 
ft.  10  ins.  long,  20  ft.  wide,  and  40  ft.  deep.  The  floor- 
ing is  of  wood,  as  are  also  the  stringer  joists.  The 
floor  is  designed  to  carry    an  8-ton    wagon    or    lOQ 
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pounds  per  square  foot.  'l"he  trusses  are  designed  for 
a  load  of  60  pounds  per  square  foot.  Each  span 
weighs  189  tons. 

The  Barsalou  Bridge  at  St.  Hyacinthe,  Que.,  in- 
cludes the  two  spans  shown  in  the  cut,  which  were 
built  in  1914.  They  are  81  ft.  and  91  ft.  in  length  re- 
spectively, and  weigh  about  29  tons  and  34  tons.  Each 
is  designed  to  carry  a  20-ft.  road  with  a  loading  of  100 
pounds  per  square  foot,  and  two  sidewalks.  The  floor 
system  is  able  to  carry  15-ton  wagons. 

The  Morrison  Bridge,  al.so  at  St.  Hyacinthe,  con- 
sists of  two  through  truss  spans  210  ft.  long,  built 
with  an  18-ft.  roadway  for  loading  similar  to  that  of 
the  Barsalou  Bridge.  The  weight  of  steel  in  each 
span   is    113   tons. 

The  bridge  ovej-  the  Magog  River  at  Magog,  Que., 
is  of  the  pony  truss  design  with  an  18-ft.  roadway  to 
carry  a  20-ton  wagon.  It  has  one  sidewalk  and  the 
flooring  and  stringers  are  of  timber. 

The  Druniheller  Bridge  at  Dnunheller,  Alta.,  was 
built  for  the  Alberta  Government  in  1914.  It  con- 
sists of  three  spans  of  about  150  ft.  The  bridge  was 
fabricated  in  the  Winnipeg  shop  of  the  Dominion 
Bridge  Company,  and  is  representative  of  a  nuniDer 
of  bridges  made  there  for  the  West. 


Cost  of  Trench  Work  Through   Brick 
Pavement  for  Wire  Conduit 

THE  trench  in  point  was  as  near  as  possible  to 
the  curb,  and  crossed  under  two  sets  of  street- 
car tracks  and  two  street  intersections,  says  a 
writer  in, Engineering  and  Contracting.  The 
costs  given  are  for  tearing  up  brick  ])avemcnt  down 
to  grout  base,  trenching  sand  cushion  and  replacing 
same,  relaying  brick  pavement  and  slushing  with  ce- 
ment filler  for  laying  a  wire  conduit  for  ornamental 
street  lights.  They  also  include  the  cost  of  sixteen  1 
ft.  4  in.  square  holes  about  16  ins.  deep,  cut  through 
cement  and  stone  sidewalks,  filling  these  holes  with 
concrete,  and  setting  four  base  bolts  in  each  hole.  The 
cost  for  the  post  holes,  etc.,  was  as  follows ; 

Item  Total  Per  lioU- 

Labor  cutting,  25  hrs.  at  50  cts .$12.50  $0.78 

Labor  concreting 5.00  0.31 


Total  labor $17.50 

12  wood  templets  for  base  bolts 3.00 

2  cu.  yds.   concrete  at   $3.60 7.20 

Miscclianetuis    1.12 


$1, 

09 

0, 

19 

0. 

45 

0 

.07 

Total  materials,  etc .$11.32 


$0.71 


Grand  Total $28.82  $1.80 

The  cost  of  the  trench    1  ■/■   ft-  wide  and   1.130  ft. 
long  was  as  follows  : 

Item  Total 

Tearing  up  and  cleaning  brick $21.37 

Relaying   brick    27.95 

Teaming 4.00 


Total   labor $53.32 

2  cu.  yds.  cushion  sand 3.00 

4  bbls.  cement 6.00 

300  new  brick 4.00 

Miscellaneous 5.00 


Total  materials $18.00 


Lin 

.  ft. 

$0, 

019 

0. 

025 

0. 

004 

$0. 

04S 

$0,016 

Carrying    Concrete   Road    Over    Trenches 
with  Soft  Backfill 

IX  constructing  concrete  pavement  at  Elizabeth, 
N.J.,  soft  filling  of  old  gas,  sewer,  and  water 
trenches  in  several  places  proved  impossible  to 
compact  by  roller  to  the  solidity  of  the  approach 
sub-grade.  To  excavate  and  refill  would  have  been 
co.stly,  and  recourse  was  had  by  the  engineer  to  a 
method  of  bridging.  He  excavated  the  whole  inter- 
section 3  ins.  in  excess  of  the  contract  requirements, 
rammed  broken  stone  in  the  trenches  and  when  suffi- 
ciently dry  applied  9  ins.  of  concrete  over  the  whole 
surface  thus  prepared.  The  specifications  were  not 
exactly  followed  by  so  doing,  but  the  sub-grade  was 
prepared  in  such  a  manner  that  the  extra  concrete 
would  bridge  the  trenches  in  a  satisfactory  manner. 
To  make  repairs  to  the  road  when  cut  through  for 
future  trenches  a  somewhat  similar  construction  is 
planned,  as  follows:  The  concrete  will  be  cut  6  ins. 
wider  on  each  side  than  the  excavated  trench,  and  will 
be  excavated  3  ins.  below  the  sub-grade  on  the  should- 
er; the  refill  must  be  made  as  compact  as  possible. 
The  old  concrete  must  then  be  cut  as  a  skew  back  on 
each  side  so  that  the  opening  is  4  ins.  wider  at  the  top 
than  at  the  bottom.  Number  ten  expanded  metal  or 
its  equivalent  of  j4-in.  steel  bars  are  to  be  placed  2 
ins.  above  the  newly  prepared  sub-grade;  the  space  is 
then  to  be  filled  with  concrete  while  the  sides  of  the 
old  pavetnent  are  fresh  cut  and  clean,  .\fter  setting 
a  sufilicienl  time,  while  guarded  against  traffic,  it  is  to 
be  recoated  with  bitumen. 

Expansion  joints  will  be  repaired  with  a  suitable 
brand  of  hot  paving  pitch,  poured  into  the  joint  after 
it  has  been  cleaned  of  loose  foreign  material,  and  the 
edges  cleaned  by  chisel  or  other  suitable  tool,  after 
which  it  will  be  filled  with  yi-in.  gravel  and  then  al- 
lowed to  set. —  Engineering  and  Contracting. 


Grand   total $71.32 


$0 . 064 


Canadian  Northern  Railway  Bridges  in  B.C. 

AT  Kamloops,  B.  C,  the  Canadian  Xorthcrn 
Railway  recently  completed  their  girder 
type  lift  bridge  across  the  North  Thompson 
River.  This  fine  bridge,  which  is  1,209  feet 
long,  with  approaches  making  1,123  feet  additional,  is 
unique  in  Canada,  it  being  the  first  bridge  in  the  Do- 
minion having  a  vertical  lift  span.  The  lift  span,  which 
is  93  feet  long,  can  be  raised  vertically  to  55  or  57  feet 
above  high-water  level.  It  was  designed  by  Messrs. 
Waddell  &  Harrington,  consulting  engineers,  Kansas 
City,  Mo. 

The  lift  span,  consisting  of  a  93-ft.  deck  plate  gird- 
er, weighing  about  236,000  pounds,  is  balanced  by 
counter  weights  attached  to  cables  which  pass  over 
sheaves  at  the  top  of  the  towers.  There  are  four  1J4- 
inch  cables  at  each  corner  of  the  span,  and  equalizers 
are  used  on  the  span  side  to  distribute  the  load  pro- 
perly to  each  rope.  The  span  is  guided  along  the  sides 
of  the  front  tower  columns  during  its  movement,  the 
guides  being  detailed  so  as  to  allow  proper  move- 
ment at  the  expansion  end  under  temperature  and  live 
load  changes.  The  counterweights,  likewise,  are  guid- 
ed along  the  sides  of  the  towers. 

Centring  castings  are  used  at  the  ends  of  the  span 
to  bring  the  span  in  proper  alignment  when  it  is  seat- 
ed. These  castings  also  take  the  thrusts  from  moving 
trains.  Special  rail  castings  are  used  at  the  ends  of 
the  lift  span  to  give  continuity  to  the  rails  at  these 
points  when  the  span  is  down,  and  at  the  same  time 
locks  are  provided  for  each  end  of  the  bridge.     The 
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span  is  raised  and  lowered  by  means  of  cables  fast- 
ened at  the  top  and  bottom  of  the  towers. 

These  cables  pass  over  drums  at  each  corner  of  the 
span,  which  are  actuated  by  a  number  of  gears  and 
shafts  connecting  to  a  gasoline  engine  at  the  centre. 
All  the  machinery  is  below  the  deck  except  the  oper- 
ating levers  and  indicator,  which  are  located  in  the 
operator's  house,  supported  at  the  level  of  the  deck 
from  the  side  of  one  girder.  A  limit  switch  is  used 
in  the  igniter  circuit  to  cut  off  the  engine  after  the 
span  has  passed  a  certain  ])oint  in  both  its  up  and  down 
movements.  Contacts  are  likewise  placed  on  the 
clutch  level  so  as  to  control  the  igniter  circuit  in  con- 
junction  with   the  limit  switch.     .\  hand-brake  is  in- 


Arch  bridge  at  Cisco  Canyon,  Fraser  River. 

stalled  with  the  machinery  for  manual  control  of  the 
engine. 

The  greater  part  of  the  machinery  is  enclosed  be- 
tween the  girders  just  below  the  deck  at  the  centre  of 
the  span,  and  is  accessible  from  the  operator's  house 
by  means  of  a  stair  and  door  through  one  of  the  gird- 
ers. Hand  operation  is  also  provided  for.  The  mach- 
inery is  designed  to  lift  the  span  53  feet  in  100  sec- 
onds, providing  a  clearance  of  55  feet  above  high- 
water.  Though  the  Kamloujjs  Bridge  is  the  first  of 
its  type  yet  built  in  Canada,  the  .St.  John  and  (Juebec 
Railway  will  erect  a  similar  one  across  the  Oromocto 
River  near  Fredericton  South,  N.  B. 

There  are  only  two  other  bridges  of  this  type  yet  in 
operation — one  is  over  Pond  Oreille,  at  Sand  I'oint, 
Idaho,  and  the  other  is  over  the  Big  Choctaw  Bayou, 


in  Louisiana.  This  bridge  on  the  Louisiana  and  Texas 
Railroad  carries  single-track  traffic.  It  has  a  50-foot 
lift  span  of  the  through-plate  girder  type,  whicH  is 
fully  balanced  by  concrete  counterweights  and  is  oper- 
ated by  hand  by  one  man.  This  span  can  be  raised  to 
the  full  height  of  47  feet  above  high-water  in  ten 
minutes.  The  piers  are  of  concrete  on  pile  founda- 
tions, as  in  the  Kamloops  Bridge. 

It  is  claimed  for  the  vertical  lift  bridge  that  it  is  a 
simple  si)an  in  which  all  stresses  are  determinate,  and 
similar  to  those  of  a  fixed  span.  It  is  economically 
adapted  to  skew  crossings,  to  construction  on  a  grade, 
and  to  future  change  of  elevation  of  grade ;  it  is  as 
rigid  as  a  fixed  span  ;  it  may  be  paved  like  a  fixed 
span  ;  and  since  the  floor  is  always  horizontal,  spans 
of  any  length  may  be  built,  and  the  longer  the  span 
the  greater  the  comparative  economy  of  the  vertical 
lift  bridge.  The  wind  has  no  effect  upon  the  towers 
or  span,  for  they  expose  small  areas  to  it.  The  spati 
is  fully  counterweighted,  so  that  the  operating  mach- 
inery has  only  to  overcome  friction  and  inertia ;  and 
l)Ut  one  operator  is  required,  no  matter  how  large  the 
open  channel. 

High  Level  Bridge  at  Cisco.  B.  C. 

Herewith  is  shown  a  view  of  Bridge  No.  1,  cross- 
ing the  Fraser  River,  B.  C,  five  miles  down  stream 
I'rom  Lytton,  at  mile  140  cast  of  New  Westminster 
Uridge.  The  view  is  from  the  up-stream  side,  look- 
ing towards  the  C.  P.  R.  Cisco  Bridge,  shown  in  the 
distance. 

This  bridge,  starting  from  the  west  end,  is  com- 
posed of  one  77-ft.  deck-jilate  girder,  one  40-ft.  tower, 
one  81-ft.  deck-])late  girder,  one  40-ft.  tower,  one  106- 
ft.  deck-plate  girder,  one  425-ft.  arch  span,  and  one 
40-ft.  deck-plate  girder  span  at  the  east  end  of  the 
bridge.  The  total  length  is  809  ft.  Erection  was  car- 
ried on  from  both  ends.  The  arch  span  was  erected 
by  a  cantilever  system  from  both  ends.  The  material 
and  derrick  for  the  east  half  of  the  span  were  taken 
across  to  the  east  side  of  the  river  by  means  of  a  cable. 
The  height  ui  the  bridge  above  low-water  is  198  feet. 


Five  wells  in  the  southern  part  of  the  Province  of 
Alberta  have  now  produced  oil  in  greater  or  less  quan- 
tities. The  results  show  that  the  oils  are  of  a  varieil 
nature  and  that  they  conqjare  favorably  with  oils  from 
some  of  the  well-known  fields  of  the  United  States. 
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Lieut.  R.  F.  Morkill,  SiKnal  Engineer  of  the  Grand  Trunk 
Railway,  who  is  now  at  tlie  front,  lias  been  promoted  to  the 
rank  of  Captain. 

Mr.  E.  J.  Holland  has  resigned  his  position  as  City  En- 
gineer of  Guelph,  Ont.,  and  the  City  Clerk  has  been  instruct- 
ed to  advertise  for  a  new  City  Engineer. 

Among  the  Montreal  ofificers  mentioned  l.)y  .Sir  John 
French  for  gallant  service  in  the  field  is  Lt.-Col.  F.  (J.  VV. 
Loomis,  of  the  firm  of  D.  G.  Looniis  and  .Sons,  contractors, 
Montreal. 

Mr.  Louis  A.  Amos,  architect,  of  Montreal  and  Lacliine, 
Que.,  has  been  elected  Mayor  of  Lachine,  in  succession  to  the 
late  Mr.  J.  T.  Rathwell.  Mr.  Amos  was  elected  Alderman  in 
1913,  and  was  Chairman  of  the  Public  Works  Committee. 

Messrs.  Tetley  &  Doggart,  architects,  formerly  of  78 
Crescent  Street,  Montreal,  have  dissolved  partnership,  and 
Mr.  C.   R.  Tetley.  .\.   R.   I     H.  A.,  is  practisiiitr  his  profession 


alone,  with  offices  at   304   University   Street.     Mr.   Doggart 
has  gone  to  Milwaukee,  Wis. 

Mr.  George  S.  Hanes,  Mayor  of  North  Vancouver,  and 
former  City  Engineer  of  Windsor,  Onf.,  was  a  visitor  to  that 
city  recently.  He  congratulated  the  City  Council  on  the 
many  improvements  that  had  been  made  in  the  city,  and  said 
that  the  factory  district  of  Windsor  was  a  move  in  the  right 
direction. 

A  meeting  of  the  Royal  Institute  of  British  Architects 
held  in  London,  England,  on  June  21st  was  made  the  occa- 
sion of  the  presentation  of  the  Royal  Gold  Medal  for  Archi- 
tecture to  Mr.  Frank  Darling,  of  Toronto.  As  reported  in 
our  issue  of  March  17  last,  Mr.  Darling  is  the  first  architect 
of  any  of  the  overseas  dominions  of  the  Empire  to  receive 
this  medal,  which  is  the  highest  architectural  honour  to  which 
any  architect  in  the  world  can  aspire.  As  Mr.  Darling  was 
unable  to  be  present  in  person.  Sir  George  Perley  received 
the  medal  at  the  hands  of  President  Newton  of  the  K.  I.  B.  A. 
.\mong  the  Canadians  present  at  the  meeting  were  Donald 
MacMaster,  W.  L.  Griffith,  Dr.  Armour,  and  .\.  G.  Colmer; 
and  there  were  also  representatives  from  the  other  overseas 
dominions. 


Ma/riA/i  ^oTZd^tac/wna/ 


Oxt^,<z//tcC  yf^ex^t 


t.:^ko7n  'So€i<itJo'Soa<i/ 


Curtis  Brothers'  brickmaking  plant  at  Peterborough  was 
badly  damaged  by  fire  recently,  when  practically  all  of  the 
machinery  was  ruined  and  two  frame  buildings  were  com- 
pletely destroyed.     The  loss  is  not  covered  by  insurance. 

Considerable  activity  is  noted  in  municipal  work  at  Hull. 
Que.  Plans  have  been  prepared  for  a  water-main  system  to 
cost  $116,000,  and  tenders  will  be  called  shortly.  Plans  have 
also  been  drawn  for  a  sewer  to  be  constructed  in  the  city. 

In  connection  with  their  underground  conduit  scheme, 
the  city  of  Montreal  are  installing  an  electric  fire  alarm 
system  on  St.  Catherine  and  Bleury  Streets  and  Park  Ave- 
nue. The  contractor  will  supply  and  install  all  the  cables, 
fire  alarm  boxes,  pedestals,  etc. 

A  branch  of  the  Canadian  Society  of  Civil  Engineers  has 
been  organized  in  Kegina.  At  the  initial  well-attended  gen- 
eral meeting  the  following  oBicers  and  executive  committee 
were  appointed:  Chairman,  O.  W.  Smith;  Secretary,  L,  VV. 
Wynne^Roberts;  Executive  Conimitteee,  .'\.  J.  McPherson,  F. 
Mc.'Krthur,  and  I.  N.  de  Stein. 

Montreal  building  supply  houses  report  a  slight  improve- 
ment in  business.  The  brick  trade  is  looking  up.  and  some 
orders  have  been  booked  for  Newfoundland  and  the  Mari- 
time Provinces.  A  fair  amount  of  building  is  going  on  in  tlie 
province  of  Quebec,  and  a  satisfactory  proportion  of  the  sup- 
plies are  ordered  through  Montreal  firms. 

Before  accepting  bids  for  paving  blocks  the  Montreal 
Controllers  made  minute  inquiries  from  the  representatives 
of  the  firms  tendering  as  to  the  prices  at  which  similar  goods 
had  been  offered  in  Toronto.  1 1  has  been  freely  stated  that, 
apart  from  differences  in  freight,  Toronto  has  been  able  to 
secure  such  materials  as  paving  blocks,  asphalt,  etc..  at  lower 
prices  than  Montreal. 

I'rom  Calgary,  Alta.,  comes  the  report  that  work  will  be 
recommenced  on  a  nine-storey  block  of  offices  and  stores 
there.     The  foundations,  steel  work  and  concrete  floors  were 


done  two  years  ago,  and  preparations  are  being  made  to  en- 
close the  building  and  to  finish  five  floors.  As  the  total  cost 
of  the  building  is  placed  at  $325,000.  the  report  is  rather  en- 
couraging as  regards  the  condition  of  constructional  activi- 
ties in  the  West. 

The  sub-contract  for  steel  for  a  new  bridge  at  Macia- 
cona  Road,  Quebec.  Que.,  has  been  let  to  the  Eastern  Can- 
ada Steel  &  Iron  Works,  Limited.  The  bridge  will  consist 
of  two  spans,  80  ft.  and  70  ft.  long  respectively,  on  a  concrete 
substructure.  The  width  of  the  bridge  will  be  25  ft.  and  a  4- 
iii.  red  pine  floor  will  be  laid.  The  cost  of  the  structure  is 
estimated  at  $116,000. 

.\t  Renfrew.  Ont.,  the  Jamieson  Brick  and  Tile  Company 
have  decided  to  operate  another  brick  and  tile  yard.  Thcv 
have  been  having  tests  made  of  clay  on  certain  lands,  and  as 
this  has  been  found  of  suitable  quality  the  company  will 
erect  machinery  and  kilns  on  this  site.  It  is  understood  that 
some  new  lines  of  manufacture  will  be  undertaken  in  connec- 
tion with  this  expansion  of  the  business. 

The  bondholders  of  the  Ontario  National  Brick  Com- 
pany, Limited,  will  meet  in  Montreal  on  .Xugust  17  to  con- 
sider a  plan  to  cancel  the  interest  coupons  for  1915.  1916,  and 
IU17,  accepting  in  their  place  bonds  of  the  current  series  ag- 
gregating at  their  par  value  the  amount  of  the  coupons  ma- 
turing for  the  three  years,  plus  interest  at  6  per  cent,  per  an- 
num on  that  amount  for  a  year  and  a  half. 

Toronto  is  still  looking  for  a  start  on  the  building  of  i;s 
new  L'nion  Station  "the  first  of  next  month."  The  rumour 
that  the  C.  P.  R.  was  about  to  withdraw  from  the  Terminal 
Company  and  abandon  its  part  of  the  work  has  been  denied 
by  officials  of  that  company.  It  is  understood  that  the  rail- 
ways consider  the  building  of  the  new  station  "a  useless  ex- 
penditure" at  the  present  time,  .\ccording  to  the  last  order 
of  the  Dominion  Railway  Board,  the  station  must  be  com- 
pleted by  July  29,  1916.  It  is  stated,  however,  that  it  would 
be  impossible  to  build  the  station  in  less  than  three  years, 
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although  it  inight  be  opened  to  the  public  in  two  and  a  half 
years. 

The  front  of  the  new  Post  Office  at  St.  John,  N.B.,  has 
been  uncovered,  and  it  is  expected  that  the  interior  will  be 
finished  and  the  building  be  ready  for  occupation  in  a  few 
months.  The  first  storey  of  the  front  is  finished  in  gray 
granite,  and  the  remaining  three  storeys  in  freestone.  The 
ground  area  is  about  150  x  100  feet.  The  cost  of  the  struc- 
ture is  estimated  at  $390,000. 

Seven  tenders  have  been  received  for  the  construction 
of  a  new  storage  dam  on  the  St.  Lawrence  River, 
for  the  Quebec  Streams  Commission.  The  dam  will  be  situ- 
ated at  La  Loutre,  about  a  hundred  miles  north  of  the  new 
railway  development.  It  will  be  over  1,000  feet  long,  and  its 
depth  at  the  deepest  part  will  be  85  feet.  The  area  to  be 
flooded  will  constitute  one  of  the  greatest  reservoirs  in 
America. 

The  reinforced  concrete  floor  of  the  new  bridge  at  St. 
John,  N.B.,  is  nearing  completion.  This  part  of  the  work 
was  delayed  last  fall  by  severe  frost.  The  city  approach  is 
complete,  and  the  contractor  expects  to  commence  work  on 
the  Carleton  Street  approach  immediately.  The  trimming 
of  the  bridge  will  not  be  completed  until  after  the  old  bridge 
is  removed.  It  is  stated  that  the  new  bridge  will  be  ready 
for  traffic  early  in  August. 

The  new  public  building  at  Hrantford,  Ont.,  was  opened 
recently,  it  having  been  finished  within  the  time  specilied. 
The  building  consists  of  four  floors,  and  cost  approximately 
$300,000.  It  is  occupied  by  the  Post  Oftice,  Customs,  Inland 
Revenue,  and  Indian  Affairs  Departments.  The  contractors 
were  P.  H.  Secord  &  Sons,  and  the  work  was  carried  out  un  ■ 
der  the  supervision  of  Mr.  C.  W.  Hall,  the  architect.  Mr.  J. 
Graham  was  Clerk  of  the  Works.. 

The  construction  programme  brought  down  by  the  City 
Commissioners  at  a  recent  meeting  of  the  City  Council  of 
Regina,  Sask.,  provides  for  a  total  expenditure  of  $278,961. 
The  details  of  construction  include:  Works,  $17",927;  sewage 
disposal  works.  $10,500;  domestic  sewers  and  water-works, 
$60,282;  street  railway,  $10,000;  Health  and  Relief  Depart- 
ment, $1,655;  and  Light  and  Power  Department,  $29,117.  The 
estimates  include  also  provision  for  water-main  extensions  in 
certain  parts  of  the  city.  The  Commissioners  do  not  think 
that  the  amount  must  of  necessity  be  spent  this  year. 

After  having  awarded  a  contract  for  resurfacing  asphalt 
roads  to  the  Simplex  Paving  Company  without  having  called 
for  tenders  the  Montreal  Board  of  Control  discovered  that 
they  had  exceeded  their  powers,  and  notified  the  Council  that 
they  withdrew  their  report  on  the  subject.  Notwithstanding 
this,  the  Council  by  a  majority  awarded  the  contract  to  the 
company.  The  City  Attorney  has  now  decided  that  this  ac- 
tion is  illegal,  as  the  granting  of  contracts  is  solely  within 
the  jurisdiction  of  the  Controllers,  and,  besides,  the  Council 
cannot  act  on  a  report  which  has  been  annulled.  The  Con- 
trollers, therefore,  will  call  for  new  tenders. 

Notice  has  been  received  by  the  London  Industrial 
Bureau  that  the  annual  convention  of  the  Ontario  .Architects' 
Association  will  be  held  in  London  during  fair  week.  It  has 
also  been  decided  that  the  Association's  annual  exhibition 
which  is  held  at  the  Toronto  Industrial  Exhibition  every 
year  is  to  be  forwarded  to  London  and  exhibited  at  the  West- 
ern Fair.  John  M.  Watt,  of  Watt  &  Blackwell,  architects,  is 
Chairman  of  the  exhibition  committee  of  the  Association,  and 
has  been  working  for  the  last  five  months  to  secure  this  con- 
vention and  exhibition  for  London,  the  matter  having  been 
decided  at  the  regular  meeting  of  the  council  of  the  Associa- 
tion held  in  Toronto  recently. 

Representatives  of  the  municipalities  interested  in  the 
Toronto-Oshawa  road  are  to  meet  in  Toronto  to  advance  the 


project.  It  is  likely  that  one  result  of  the  meeting  will  be  the 
submission  of  a  request  to  the  Ontario  Government  to  bring 
into  effect  the  Highway  Bill  passed  last  session.  It  is  stated 
.  that  the  Government  has  decided  not  to  assume  any  financial 
obligations  under  the  Act  this  year,  but  there  is  nothing  to 
prevent  its  being  brought  into  effect  this  year.  In  this  case 
the  municipalities  may  get  all  their  plans  ready  for  a  start  on 
actual  construction  next  year.  The  counties  now  carrying  on 
road  construction  under  the  33  1-3  per  cent,  grant  from  the 
Government  will  not  obtain  the  increase  to  40  per  cent,  un- 
til next  year,  it  is  understood,  even  if  the  Act  is  brought  into 
force  earlier. 

According  to  a  Quebec  despatch,  a  company  has  been 
incorporated  under  a  provincial  charter,  with  a  capital  of  $3,- 
000,000,  to  develop  and  supply  hydro-electric  power  in  the 
cities  of  Quebec  and  Three  Rivers,  and  also  to  operate  in 
several  counties  of  the  province.  Three  of  the  incorporators 
are  Directors  of  the  Shawinigan  Water  and  Power  Company, 
and  two  are  Directors  of  the  Dorchester  Electric  Company, 
operating  in  the  city  of  Quebec.  The  assets  of  the  Dorches- 
ter Company  are  to  be  sold,  and  the  Shawinigan  Company 
are  credited  with  the  intention  of  securing  a  controlling  in- 
terest. The  incorporation  of  the  new  company  is  apparently 
a  move  in  this  direction.  In  the  event  of  the  Shawinigan 
Company  supplying  power  to  the  Dorchester  Company  it  will 
be  necessary  to  build  a  transmission  line  from  Shawinigan  to 
Quebec. 

A  dispute  has  arisen  at  Burlington,  (Jnt.,  similar  to  tliat 
reported  from  Montreal  in  connection  with  tenders  for  pav- 
ing material.  At  Burlington,  however,  the  subject  of  the 
tender  was  sewer  pipe  required  by  the  town  for  the  installa- 
tion of  its  new  sewerage  system.  The  town  advertised  for 
tenders  for  the  supply  of  material  and  also  for  tenders  for 
the  construction  of  a  complete  sewerage  system.  Tenders 
were  received  and  opened  by  the  Sewer  Committee,  and  the 
Engineer  directed  that  the  sewer  pipe  tenders  be  held  over 
until  he  had  an  opportunity  of  reporting  further.  The  Coun- 
cil, however,  adopted  the  recommendation  of  the  Sewer  Com- 
mittee, and  decided  to  accept  a  tender  for  pipe  which  was 
$564.81  above  the  lowest  tender.  The  dispute  has  resulted  in 
the  taking  out  of  an  injunction  and  a  mandamus  to  compel 
the  Council  to  accept  the  lowest  tender  or  to  renew  its  adver- 
tisement for  tenders. 

The  City  of  Hull  lost  its  appeal  in  the  Court  of  Review 
against  the  lower  court  judgment  condemning  it  to  pay  to 
P.  Wilson  et  al  the  balance  of  an  account  in  connection  with 
drain  excavations  undertaken  by  the  latter  in  Hull.  The 
plaintiff  sued  the  city  for  $5,016,  claiming  that  the  plans  indi- 
cated earth  excavation,  but  that  when  the  work  proceeded  a 
portion  was  almost  entirely  rock,  and  he  asked  for  the  differ- 
ence in  the  cost.  The  City  of  Hull  pleaded  that  the  contract 
was  a  fixed  price;  there  was  no  representation  that  the  exca- 
vation was  earth  and  not  rock,  and  the  plaintiff  should  have 
satisfied  himself  as  to  the  nature  of  the  work  before  com- 
mencing. Chief  Justice  .\rchibald  and  Justices  Saint-Pierre 
and  Bruneau  found  that,  as  the  plans  were  made,  any  con- 
tractor would  consider  that  they  indicated  earth  excavations, 
and  there  could  be  no  question  that  the  city  knew  the  plain- 
tiff was  contracting  for  earth  excavation.  The  defendant 
knew  that  the  plaintiff  valued  rock  excavation  at  $3,  and  at 
this  price  the  plaintiff's  tender  would  have  been  greatly  in- 
creased. 

The  Controllers  of  Montreal  have  ordered  plans  to  be 
prepared  for  the  extension  of  the  water  filtration  plant  now 
under  construction.  Messrs.  Hering  &  Puller,  the  New 
York  consulting  engineers,  have  advised  that  the  extension 
be  of  the  mechanical  type,  increasing  the  daily  capacity  from 
50,000,000  to  100,000,000  gallons.  The  following  are  the  com- 
parative estimated  costs  of  different   types  under  considera- 
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tion  for  the  additional  filter  unit:  Double  filtration  (present 
type),  $1,750,000;  slow  sand  filtration.  $2,100,000;  nieclianical 
filtration,  $900,000.  The  total  expenditure  on  the  entire 
scheme,  inckuling  the  widening  of  the  aqueduct,  will  be  ¥4,- 
500.000.  made  u])  as  follows:  Expropriation  of  land  and  re- 
taining wall,  .$325,000;  fencing,  $:i5,0()0;  draining  ditches,  $L>5,- 
000;  culverts,  $15,000;  entrance  to  aqueduct,  $475,000;  entrance 
gates,  $100,000;  bridges,  .$560,000;  retaining  walls,  including 
*1  10,000  for  additional  plain  concrete,  $675,000;  hydro-elec- 
tric power  house  and  equipment.  $1,500,000;  second  filter 
unit,  $900,000.  It  was  explained  that  the  test  wall  of  the 
aqueduct  had  disclosed  certain  defects  whicii  made  it  essen- 
tial to  strengthen  the  two  retaining  walls  at  a  cost  of  $075,- 
000.  Owing  to  the  nature  of  the  soil,  the  walls  as  originally 
designed  were  not  strong  enough,  and  the  test  wall  had 
cracked  at  the  base.  It  is  proposed  therefore  to  spend  $565,- 
000  on  additional  reinforced  concrete  work  and  better  drain- 
age, and  $110,000  on  unreinforccd  concrete  work. 


City  Engineer  a  Paid  Employee 

Tlie  rights  and  powers  ol  the  City  Kngincer  in  the  matter 
of  altering  plans  and  specifications  in  contracts  for  construc- 
tion, and  how  far  the  contractor  may  expect  payment  for  ad- 
ditional work  so  entailed,  were  illustrated  in  a  judgment  ren- 
dered in  the  Court  of  Appeals  by  Chief  Justice  Sir  Horace 
Archambcault,  confirming  tlie  judgment  of  the  trial  court  in 
the  case  the  Harris  Construction  Company  vs.  the  City  of 
Montreal,  whereby  the  appellant's  claim  for  $9,016  was  held 
to  be  invalid. 

The  company  appellant  had  undertaken  sewer  construc- 
tion work  for  the  city  in  19i;i,  and,  having  finished  the  work 
in  1914,  had  received  payment  of  $19;{,900.  The  appellant 
made  an  additional  claim  for  $21,591,  which  the  city  refused 
to  pay,  and  an  action  resulted.  In  the  course  of  the  hearing 
the  appellant  made  a  further  incidental  claim  for  $9,916  for 
extra  work,  resulting  from  changes  in  the  work  which  had 
been  ordered  by  the  City  Engineer.  The  city  alleged  that 
such  extra  work  had  never  been  authorized,  to  which  the  ap- 
pellant replied  by  the  allegation  that  ever  since  the  city  had 
existed  the  work  ordered  by  it  had  been  executed  on  the  or- 
ders of  its  engineers,  that  such  orders  had  never  been  dis- 
puted, and  that  the  custom  of  leaving  the  execution  of  the 
work  to  the  discretion  of  the  engineers  was  recognized  by  the 
city. 

The  city  thereupon  inscribed  in  law  against  this  part  of 
the  appellant's  answer,  and  the  trial  court  sustained  the  in- 
scription, declaring  that  the  facts  adduced  were  irrelevant  to 
the  main  issue  and  would  involve  a  long  and  useless  inquiry. 
From  this  judgment  the  appeal  was  made.  Though  the  com- 
pany appellant  admitted  that  no  increase  in  price  could  be 
claimed  by  a  contractor  by  tender  according  to  plans  and 
specifications  without  authorization  in  writing  by  the  pro- 
prietor, it  alleged  that  the  City  Engineer  represented  the  city 
as  holding  a  conimission  to  have  the  work  carried  out.  and 
that  the  changes  ordered  liy  him  in  writing  were  the  act  of 
the  city  itself. 

"In  the  first  place,"  said  His  Lordship  in  confirming  the 
judgment,  "the  engineer  who  was  charged  by  the  city  to 
superintend  tlie  work  held  no  commission  from  the  city,  but 
wjis  merely  one  of  its  paid  employees.  His  powers  arc  de- 
lined  in  the  contract  made  between  the  appellant  and  the 
respondent,  and  he  can  in  no  wise  obligate  the  city  for  a  sum 
exceeding  the  total  for  which  the  contract  has  been  awarded. 
Secondly,  it  must  not  be  forgotten  that  the  city  is  no  ordin- 
ary proprietor;  it  is  a  corporation  the  powers  of  which  are 
defined  by  a  charter,  and  can  legally  incur  obligations  only 
in  accordance  with  the  terms  of  this  charter.  Moreover,  .\r- 
ticle  :i:!7  of  the  City  Charter  specifies  that  no  contract  what- 
ever is   binding  upon   the  city  unless   first   approved   by   the 


Council  or  Hoard  of  Control,  and  that  the  city  is  not  res|ion- 
sible  for  the  price  or  value  of  works  done  without  the  special 
authorization  of  the  Council  or  Board  of  Control. 

"This  Article  m  ends  by  stating  that  no  riftht  of  action 
against  the  city  exists  unless  the  formalities  mentioned  have 
been  strictly  observed,  even  if  the  city  has  benefited  by  the 
contract.  It  may  be  seen  that  an  order  from  the  City  Engi- 
neer is  not  sufficient  to  bind  the  city.  Therefore,  when  the 
company  appellant  alleges  that  the  work  carried  out  and  for 
which  it  claims  payment  was  ordered  by  the  engineer  charx- 
cd  with  superintending  the  work  it  does  not  show  that  it 
has  any  right  of  action  against  the  city.  Even  if  the  city  had 
never  disputed  the  orders  of  its  Engineer  in  the  past,  it  would 
not  on  that  account  have  been  bound  by  the  order  which  may 
have  been  given  by  its  Engineer  in  the  extension  of  the  pre- 
sent contract." 


On  this  page  we  illustrate  the  cover  of  a  new  catalogue 
issued  by  Knox  Motor  .\ssociates,  Springfield.  Mass.  The 
catalogue  is  devoted  to  a  description  of  the  many  varied  ap- 
plications of  the  Knox  tractor,  which  is  described  as  a  mo- 
tor vehicle  which  hauls  its  load  after  the  manner  of  a  rail- 
road engine  instead  of  carrying  it  as  docs  the  ordinary  ty|>c 
of  motor  truck.  By  separating  the  power  vehicle  from  the 
carrying  vehicle  it  is  claimed  that  not  only  can  the  efficiency 


Knox  Catalogue  Co\'er  Design. 

of  the  power  plant  be  multiplied,  but  also  the  uses  to  which 
the  power  may  be  put.  This  tractor  allows  from  sixty  to 
one  hundred  per  cent,  of  the  paying  load  to  roll  on  steel 
tired  trailers.  Since  the  trailer  may  be  detached  from  the 
tractor,  there  is  no  necessity  to  keep  the  tractor  waiting  for 
the  loading  or  unloading  of  the  trailer.  The  adaptability  of 
this  class  of  vehicle  for  hauling  different  kinds  of  material 
such  as  long  sticks  of  lumber,  structural  steel,  sand,  block- 
stone,  etc.,  is  apparent.  The  nuntbcr  of  trailers  can  be  varied 
according  to  the  class  of  material  to  be  handled.  In  fact,  the 
Knox  tractor  amounts. practically  to  a  trackless  locomotive. 


What  is  said  to  be  the  largest  country  road  contract  ever 
let  in  .America  was  executed  last  week  under  the  award  made 
by  the  commissioners  of  Multonomah  County.  Ore.,  which 
includes  and  surrounds  the  city  of  Portland.  The  bulk  of 
the  work  is  for  hard  surfacing  with  Warrenite  under  license 
of  the  patents  of  Warren  Brothers  Company,  of  Boston. 
This  surfacing  will  be  laid  over  the  old  macadam  roads. 
Contracts  aggregating  $1,250,000  were  let  under  bonds  ap- 
proved during  the  last  winter.  The  allotment  of  contracts 
inclftdes  seventy-four  miles  to  be  surfaced  with  Warrenite. 
the  work  being  divided  amongst  four  contractors.  The  aver- 
age cost  of  the  work  is  approximately  $14,000  a  mile. 
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Waterworks,  Sewerage  and 
Roadways 

Blenheim,  Ont. 

The  construction  of  cement  sidewalks 
and  curbs  on  various  streets  has  been 
authorized  by  the  Town  Council.  En- 
gineer,  C.   E.   Wharrani. 

Blind  River,  Ont. 

Sidewalks,  estimated  to  cost  $:).5O0, 
will  be  constructed  during  the  summer 
for  the  Town  Council.  Clerk,  \V.  F. 
Dyke. 

Brockville,  Ont. 

The  Board  of  Works  have  been  in- 
structed l)y  the  Town  Council  to  lay 
tarvia  pavement  on  St.  .^udrew  Street 
1)y  day  labor.     Engineer,  G.  H.  Broyson. 

Hamilton,  Ont. 

The  City  Council  have  started  work 
by  day  labor  on  tlie  construction  of  side- 
walks, estimated,  to  cost  $32,000,  and 
watcrmains.  Material  is  being  purchased 
liy  A.  P.  Kappele,  Secretary  to  the 
\Vorks  Department. 

The  City  Council  intend  to  lay  a  quan- 
tity of  asphalt,  asphaltic  concrete  and 
wood  block  paving  by  day  labor.  Ma- 
terial to  be  purchased  by  .'\.  I'.  Kappele, 
Secretary  to  the  Works   Department. 

Hensall,   Ont. 

Tenders  will  be  called  shortly  by  the 
Town  Council  for  the  construction  of 
cement  sidewalks  on  Alfred  and  .-Mbcrt 
Streets.  Clerk.  A.  Murdock. 

Hull,   Que. 

Tlie  City  Council  have  had  plans  drawn 
for  sewers  and  watcrmains.  Tenders  will 
l)e  called  shortly.  Estimated  cost  of 
watcrmains,  $116,000,     Clerk.   N.  Boulay. 

IngerelR,  Ont. 

The  Town  Council  will  receive  tenders 
until  July  5th  for  the  construction  of  ap- 
proximately 7,175  square  yards  of  vit- 
rified I)rick  pavement  on  concrete  base, 
with  3,500  feet  of  combined  curb  and  gut- 
ter. Plans  at  ofi'ice  of  the  Town  Clerk. 
W.  R.  Smith,  and  with  the  Contract  Re- 
cord,  347   Adelaide   Street   W.,   Toronto. 

Kamsack,  Sask. 

Tlie  Town  Council  have  authorized 
the  construction  of  an  addition  to  the 
waterworks  system,  estimated  to  cost 
$33. 000.     Clerk,   H.  H.  Crawford. 

Lambeth,  Ont. 

The  Village  Council  are  about  to  in- 
stall a  waterworks  system,  at  an  esti- 
mated cost  of  $15,000.  Work  will  in- 
clude well  drilling.  Engineers,  J.  A.  Bell 
&  Son. 

Leamington,  Ont. 

It  is  proposed  to  lay  a  pavement  on 
Erie  Street  this  summer.  Town  Clerk, 
R.   M.   Selkirk. 

London,  Ont. 

The  City  Council  contemplate  laying 
sewers  into  the  Fair  Grounds.  Clerk, 
Samuel  Baker. 

The   City   Council  are  considering   the 


construction  of  asphalt  pavement  on 
York  and  Talbot  Streets.  Engineer,  H. 
A.    Brazier. 

The  Water  Commissioners  propose  to 
install  an  8-inch  watermain  and  fire  hyd- 
rants in  the  Hillcrcst  Survey.  Manager, 
Iv.   \'.   Buchanan. 

Millardville,  Ont. 

The    estimated    cost    of    the    proposed 
municipal   water   installation      is     $8,175. 
Reeve.  J.  Marmont. 
Mosa  Township,  Ont. 

.•\  quantity  of  tile  drain  construction 
is  being  considered  by  the  Township 
council.  Clerk.  C.  C.  McNaughton,  New- 
bury,  Ont. 

New  Glasgow,  N.  S. 

The  Town  Council  have  decided  to 
lay  bitulithic  pavement  on  .\rchimedes 
.Street.      Engineer.   E.   S.   Fenser. 

Oshawa,  Ont. 

The  Town  Council  have  jiassed  a  by- 
law to  authorize  the  construction  of  sew- 
ers and  concrete  pavement  on  certain 
streets.     Clerk.  Thomas  Morris. 

Pelee  Island  Township,  Ont. 

I'xtensions  to  tlie  drainage  system  arc 
contemplated  by  the  Township  Council. 
Work  will  involve  some  blasting.  Clerk. 
W.  Stewart,  Pclec  Island   P.  O. 

Plymouth  Township,  Ont. 

The  Township  Council  propose  to  con- 
struct a  tile  drain  this  season.  Clerk, 
T.    Xisbel.    Wyoming   P.    O. 

Prince  Albert,  Sask. 

The  City  Council  are  considering  the 
construction  of  a  watermain  on  Fifteenth 
Street  W..  at  an  estimated  cost  of  $14,000. 
aiul  ihc  laying  of  a  sanitary  sewer  on 
the  same  street,  estimated  to  cost  $11,000. 
Clerk,  I.  H.  Brown,  Eighth  Eighth  Street 
East. 

Quebec,  Que. 

The  Civic  Roads  Committee  have  a])- 
proved  the  following  i)avcmcnts: — Sacred 
Heart  Street.  .$4,000;  Marie  Louise,  St. 
Raphael  and  Montmagny  .Streets,  $5,000; 
Beauport  Road,  $8,000;  Charlesbourg 
Road,  $r.,000;  Little  River  Road,  $3,000. 
F.nginccr.  W.  D.  Baillairge. 

Renfrew.  Ont. 

The  Town  Council  are  about  to  lay 
macadam  paving  on  Coombs  and  Hall 
Streets  by  day  labor.  Estimated  cost. 
$7,750.      Engineer.  J.   R.   Stewart. 

Regina,  Sask. 

The  City  CounciT  have  ordered  that 
an  early  start  be  made  on  the  following 
works; — waterworks.  $44. .500;  water- 
mains  extensions,  $10,680;  domestic 
sewers,  $11,324;  street  railway  exten- 
sions, $10,000.     Clerk,  George  Beach. 

Rochester  Township,  Ont. 

The  Township  Council  are  about  to 
submit  a  by-law  to  provide  for  the  ex- 
penditure of  $30,000  on  the  construction 
of  tile,  stone  and  timber  drains.  Clerk. 
M.   N.   Rousseau,   South   ^^'oodsk'C.   Ont. 

Scotstown,   Que. 

Work   will    shortly    commence   on    the 


construction  of  pavements  for  the  Town 
Council.  Apiiroximate  cost,  $5,000.  Clerk, 
Samuel  Boy. 

St.  John,  N.  B. 

Work  is  about  to  start  on  the  con- 
struilion  of  sewers  on  Peter,  .Xcadia 
an<l  Chcsley  Streets  for  the  City  Coun- 
cil.    Engineer.   W.   Murdock. 

Stratford,  Ont 

The  City  Council  have  approved  the 
construction  of  cement  sidewalks  on  sev- 
eral   streets.      Engineer,    A.    B.    Manson. 

Toronto,  Ont. 

The  Board  of  Control  will  receive  ten- 
ders until  July  6th  for  one  steam  pump 
for  hydraulic  operation  of  gate  valve  at 
the  High  Level  Pumping  Station.  Plans, 
etc..  at  W'orks  Department,  City  Hall. 

Trenton,  N.  S. 

I'lans  for  the  construction  of  sewers 
have  been  submit  led  to  the  Town  Coun- 
cil, and  tenders  will  be  called  for  shortly. 
Clerk,  W.  Eraser.    Estimated  cost,  $3,300. 

Waterloo,   Ont. 

Plans  for  the  construction  of  concrete 
walks  on  various  streets  have  been 
iiassed  by  the  Town  Council.  Engineer, 
F.  Moogk. 

Windsor,   Ont. 

Ten<lers  will  be  received  until  lune 
.tOth  by  the  City  Clerk.  W.  A.  Hanrahan, 
for  the  supply  of  300  tons  of  6-inch.  80 
tons  of  8-inch  and  700  tons  of  20-inch 
cast  iron  water  main.  10  tons  of  specials, 
five  30-inch,  one  12-inch  and  two  10-inch 
valves. 

CONTRACTS  AWARDED 

Bertie  Township,  Ont. 

The  contract  for  the  construction  of 
the  Point  Abino  drain  has  been  let  tr. 
John  D.  Smith,  Crystal  Beach,  Ont. 

Blenheim,   Ont. 

.\  ci>ntract  for  the  construction  of  side- 
walks and  curbs  for  the  Town  Council 
has  been  let  to  John  Scoyne,  at  lO^c. 
per  square  foot  for  walks,  ll^c.  per 
foot  for  crossings  and  19c.  per  lineal 
foot  for  curbs. 

Brussels,  Ont. 

The  Village  Council  have  let  the  con- 
tract for  laying  a  permanent  roadway  to 
Thomas  McLean  &  Company.  Wingham. 
at    $3,950. 

Humberstone,  Ont. 

The  contract  for  the  construction  of 
sidewalks  for  the  \'illage  Council  has 
been  awarded  to  Chester  Johnson,  Ridge- 
way.     Approximate  cost,  $3,500. 

Kingston,  Ont. 

The  Civic  Utilities  Commission  have 
awarded  a  contract  for  waterworks  con- 
struction to  Kingston  Construction  Com- 
pany, Limited.  Kingston.  Approximate 
cost.  $5,000.     City  will  lay  pipe. 

Lachine,  Que. 

The  City  Council  have  awarded  the 
contract  for  the  construction  of  a  reser- 
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